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Overview

The course is a five-day course aimed at people wanting to learn how to develop systems in the Jade Platform. There
are no prerequisites, although experience in developing in another language would help. (For details about the
modules additional to the legacy modules in this course, see "Additional Modules".)

The schedule is as follows.
= Monday

o Module 1 - Installing the Jade Platform
o Module 2 - Schemas

o Module 3 - JadeScripts

o Module 4 - Application Object

o Module 5 - Primitive Types

o Module 6 - Classes (part 1)

m  Tuesday

o Module 6 - Classes (part 2)

o Module 7 - Root Object

o Module 8 - Inheritance and Polymorphism
o Module 9 - Collections

®  Wednesday

o Module 10 - Relationships
o Module 11 - Forms

m  Thursday
o Module 12 - Applications
o Module 13 - Exceptions
o Module 14 - Notifications and Timers (part 1)
= Friday
o Module 14 - Notifications and Timers (part 2)
o Module 15 - Nodes, Processes, and Caches
o Module 16 - Transactions and Locking
o Module 17 - Printing
At the end of each module, there are a number of exercises for you to practice to build your skills. The exercises

enable you to build a simplified banking system, which despite its simplicity, demonstrates many of the important
features of the Jade Platform.






Module 1 Installing the Jade Platform

This module contains the following topics.

= |ntroduction

m  Exercise 1.1 — Installing the Jade Platform

= Jade Folders

= Running the Jade Platform in Single User Mode
®  Running the Jade Platform in Multiuser Mode

m  Exercise 1.2 — Running the Jade Platform

= Development and Run Time

L Files for the Course

Introduction

You can download the Jade Platform software and obtain a free developer license from the Jade web site, at
https://www.jadeplatform.com/developer-centre/downloads.

JADE

What's new in Jade 2025 R1

This release focuses on modernising the developer experience and helping you build faster,
smarter, and more scalable applications

* Orb: the future of Jade Platform web development — build quick, modern HTML-over-the-wire
applications directly within Jade.

* Enhanced IDE navigation: new supplementary browsers — Call Hierarchy, Property Updates,
and Related Unit Tests — to save time and simplify your workflow.

Direct REST: modern API integration made simpler, with support for binary payloads.

* .NET support: Jade now supports both .NET and .NET Framework.
* Event Stream Producer enhancements: improved observability, robustness, and performance.

Download JADE 2025 - ANSI

Download JADE 2025 - Unicode

Note There is a separate download for the Jade Platform documentation in PDF (print) format.
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Module 1 Installing the Jade Platform

Exercise 1.1 - Installing the Jade Platform

Follow these instructions to install the Jade Platform on your PC or laptop.

1.

Request a free developer license by opening https://www.jadeplatform.com/developer-centre/licensing in your
browser. A form is displayed for you to enter your information and then request the free license.

Shortly you will be notified by a message to the e-mail address that you specified when requesting the license of
your license name (which is case-sensitive) and license key (not case-sensitive). You can now install the Jade
Platform.

On the https://www.jadeplatform.com/developer-centre/downloads web page, download the full Jade 2025 for
Windows 64-bit (ANSI); that is, the JADEwin64Ansi.exe file.

Optionally, download the 2025 Documentation Package (the JADE Docs.exe file) from
https://www.jadeplatform.com/developer-centre/learn/documentation.

Run the JADEwin64Ansi.exe setup program and complete the steps of the installation with the actions
specified in the following table.

Step Action

Welcome Click the Next button.

License Agreement Click the Yes button, to agree to the terms of the license.

Installation Type Select the Fresh Copy option, and then click the Next button.

Setup Type Select the Development option, and then click the Next button.

User Information Enter the License Name and License Key from your license, and then
click the Next button.

Select Installation Folders Enter C:\JadeCourse in the Install Directory text box, and then click the
Next button.

Select Program Folder Enter Jade Course in the Program Folder text box, and then click the
Next button.

Setup Completed! Click the Finish button.

If you downloaded the 2025 Documentation Package, run the JADE Docs.exe setup program and specify
C:\JadeCourse as the Destination folder.

Check that files have been installed into the correct locations on your C: drive.

Jade Folders

The Jade Platform files are installed into a number of folders.

|
|

|

w JacleCourse l
|

bin l

|

» Documentation :

I

lags |

|

» system :

———————— a1


https://www.jadeplatform.com/developer-centre/licensing
https://www.jadeplatform.com/developer-centre/downloads
https://www.jadeplatform.com/developer-centre/learn/documentation
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The bin folder contains the executable (.exe) and library (.dll) files.

The Documentation folder contains the help (.pdf) files in print format. (By default, context-sensitive help launches
the web (HTML5) format documentation, as covered in "Context-Sensitive Help", in Module 4 of this course.)

The logs folder contains the Jade message log file (jommsg.log) and error log files.

The system folder contains the database (.dat) files, the initialization file (jade.ini), and a folder for the database
journal files.

Running the Jade Platform in Single User Mode

When you run the Jade Platform in single user mode, the database is automatically opened for your exclusive use.

The installation process creates a group of program shortcuts on the Windows Start menu. You can run the Jade
Platform in single user mode by selecting the JADE shortcut from the menu.

ladeCaourse
Mew

JADE

|
. :
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
l i
I JADE Application Server !
i
|
=1 |
|
! |
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
' i
' |

IADE Client
[ew
b JADE Database Server
“u
Mew

@ JADE Database Utility
Mew

The first form that is displayed is the logon form.

Wilbur

+« Browse Classes

Jade

® Form Painter
® Administration

CANCEL
DEVELOPMENT ENVIRONMENT
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Although you can add a security system to validate the user id and password, by default there is none. Enter your
name in the Username text box, select the Browse Classes option, and then click the Start button.

If this is your first time starting the Jade Platform, three popup dialogs are displayed to help you get started. The Jade
Release Notes dialog tells you about the new features in the 2025 release, the Tip of the Day dialog gives you handy
tips and tricks relating to the Jade Platform, and the Start dialog helps you create your first schema.

You can close all of these dialogs, as this course will guide you through your first usage of the Jade Platform
development environment.

You are now in the Jade Platform development environment, with the Schema Browser displayed.

lade pla [FO rm JADE (C:\JadeCourse\system : Wilbur : si ) - [Schema 1 m = B =

File Edit Jade Options Browse Miew 5chema Window Help

[ O DEPIMIIS & o H®
- vC123456?890

Schema Browser = B8 =

1

| Ready 1:1:0 NS MNUM RootSchema | AdHocIndexBatchapp |

The Jade Platform development environment is written in the Jade language. Jade provides you with a predefined set
of classes that comprise a class hierarchy, or framework.

The Jade Platform development environment enables you to define classes, Jade methods, properties, constants,
conditions, and form definitions. (For details, see Chapters 1 through 5 in the Development Environment User's
Guide; for example, the 2025 product information is available from https://secure.jadeworld.com/developer-
centre/Jade2025/OnlineDocumentation/.)

The integrated editor pane is displayed in the form specified by your editor options; that is, it is user-specific. Use the
editor pane to:

m  Define new methods or conditions in the selected class, primitive type, or interface
= Maintain existing methods and conditions using the integrated editor pane in a browser
®  Compile methods and conditions

m  Execute methods in the JadeScript class of the Class Browser (if selected)


https://secure.jadeworld.com/developer-centre/Jade2025/OnlineDocumentation/
https://secure.jadeworld.com/developer-centre/Jade2025/OnlineDocumentation/
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»

m  Change or rename an entity (for example, a property, local constant, variable, or method parameter) selected
within the body of a method in the editor pane

Jade provides hierarchy nodes, toolbar buttons, and menus, to enable you to navigate around the Jade Platform
development environment. The Jade Platform development environment contains browser windows that provide a
hierarchical structure of the browser elements. The Schema Browser is always opened on start-up.

You can access the browser windows from Browse menu commands or associated accelerator keys, or you can
access some browsers from toolbar buttons or by using shortcut keys. For details about specifying your browser
preferences, see "Maintaining Browser Options", in Chapter 2 of the Development Environment User's Guide.

To display smaller toolbar icons

1.  Select the Options menu.

2.  Select the Preferences command.

3. Click the Browser tab to display your browser options.

4. Inthe Toolbar Icon Size group box at right of the sheet, select the Small option button so that the background
form looks similar to the following image. (Conversely, you could select the Large option button.)

I e —I

jadeplatform JADE (C:\JadeCourse) : Wilbur : si ) - [Schema 1 m - 0 =

ile Edit Jade Options Browse View S5chema Window Help

m

| L a| EFIMIS & L ] 0@ |w ¥ | [ inspet | |Cl1/2[3/4/s5|s7/8[9]0/[+
| Schema Browser = O =
<~

When you select the display of small toolbar icons, the editor clipboard toolbar is displayed at the right of the toolbar.
You can float this editor clipboard toolbar, which enhances the use of the internal Jade editor clipboards and the
Windows clipboard, and you can view the clipboard text in bubble help by moving the mouse over the clipboard buffer.

To hide the display of the:

= Editor clipboard toolbar or the floated Jade Clipboard Text Contents form, uncheck the Show Clip Board
Toolbar check box on the Window sheet of the Preferences dialog or select the Show Clipboard Toolbar
command in the View menu.

= Quick inspect toolbar, uncheck the Show Quick Inspect Toolbar check box on the Window sheet of the
Preferences dialog or select the Show Quick Inspect Toolbar command in the View menu.

If the editor clipboard toolbar or the quick inspect toolbar is docked in the toolbar of the main development
environment window, hiding the main development environment window toolbar also hides the editor clipboard toolbar
or quick inspect toolbar.

Tip You can also apply a light or dark color mode or change the skin, by selecting the Preferences command from
the Options menu, and then selecting the color mode and skin that you want to use in the Color Mode group box and
the Select JADE Skin combo box, respectively, at the lower right of the Window sheet of the Preference dialog. If
you select <None> in the Select JADE Skin combo box, no skin is applied.

Running the Jade Platform in Multiuser Mode

When you run the Jade Platform in multiuser mode, the database server program must be running before any clients
can connect. Many clients can connect to the database server at the same time, by using the TCP/IP network protocol.
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The Jade folder (JadeCourse, in this example) contains shortcuts for running the Jade Platform in multiuser mode.

5 0

JadeCaourse
New

JADE
Mew

JADE Application Server

Mew

JADE Client
Mew

JADE Database Server

Mew

OC0a e o

JADE Database Utility

Mew
JADE Help

JADE Loacer

Although you will be running the client and server on the same computer, the programs could be run on separate

computers in a distributed way, as shown in the following diagram.

Client

Database Server

There is also a three-tier connection where a client connects to an application server, which connects to the database

server.

Client

Application Server

Database Server

Note The JADE Database Server program must always be started first.
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i By default, the JADE Database Server program is automatically minimized and an icon is placed in the system tray.

The following image is an example of the maximized database server.

LocalHaost CJadeCoursetsystemn Teplpd0.0.0.0:6005,::6005) HPSM{JadeSenser) — O x

File Options Help

When the database server program is running, you can run the JADE Client program from the Jade folder. The logon
procedure is identical to that for single user mode.

Exercise 1.2 - Running the Jade Platform

Run the Jade Platform in single user mode and multiuser mode by following the steps outlined in previous sections.

Development and Run Time

The multiuser architecture for Jade development (database server, application servers, and clients) is the same as for
running applications developed in the Jade Platform. This is hardly surprising, as the Jade Platform development
environment is a Jade application.

Files for the Course

Copy the Files folder to C:\JadeCourse\Files on your PC or laptop. If you are attending this course in person, this
folder will be provided to you on a USB drive.

You can download the files from a USB drive; otherwise, you can download the files from
https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip.



https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip




Module 2 Schemas

This module contains the following topics.

= |ntroduction

®m  Other Browser Windows

= |ntegrating the Transaction Agent Framework (TAF)
m  Exercise 2.1 — Adding a Schema

®m  Exercise 2.2 — Opening a Class Browser

Introduction

Schemas provide a mechanism to organize classes. When you install the Jade Platform, the system classes are
installed in the RootSchema. All other schemas inherit directly or indirectly from RootSchema; that is, the
functionality of all system classes is available.

In the following image, a BankingSchema and a StudentManagementSchema have been added.

— O =
Schema Browser

Fl RootSchems

[«] Banking=chemsa
[=] StudentManagemert=chema

The banking classes are not available to the StudentManagementSchema and the student management classes are
not available to the BankingSchema.

Note There is a package feature, which enables selected classes to be exported from one schema and imported
into another.
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One schema could have been added as a subschema of the other, as shown in the following image.

_ O =
Schema Browser

[l RootSchems
[—] Banking=chemsa
[«] Studenthlanagemert=chema

With this hierarchy, the StudentManagementSchema inherits all of the classes from the BankingSchema along with
the system classes from RootSchema. This probably does not make a lot of sense.

Note Inheritance works only in the downwards direction, so the BankingSchema would not inherit classes from the
StudentManagementSchema.

Jade Care is the group within Jade Software Corporation that develops tools to manage Jade systems (and other
technologies).

Jade applications that are managed with JadeCare must have the JadeCare Start class library (also known as
CardSchema) installed as a superschema of each application. It is available to all Jade users who can utilize the
classes and applications in the CardSchema.scm and CardSchema.ddx files in their own systems. The functionality
for exception handling, logging, FTP, LDAP, and so on, adds to that available from RootSchema. CardSchema can
be downloaded with a free license from the Jade web site. For more information, see
https://www.jadeplatform.com/developer-centre/extensions.

In the following schema hierarchy, CardSchema functionality is made available to the StudentManagementSchema
and to the BankingSchema.

_ O =
Schema Browser

[l RootSchems
[=] CardSchema
[«] Banking=chema
[«] Studenthlanagemert=chema
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Alternatively, you could create a schema containing your own generically useful classes, as shown in the following
image.

— O =
Schema Browser

Root=chems
1= Commonschema
1*| Banking=chemsa
=] StudentManagemert>chema

The model (that is, database-related) classes can be separated from the view (that is, application-related classes) with
the following schema hierarchy.

— O =
Schema Browser

Schems
BankingModel=chetna
A%E Bankingiewschema
StudertManagementdodelSchems
StudertManagement'iewsSchems

Other Browser Windows

In the Schema Browser, when you select a schema to work with, you can then open other browser windows for that
schema; for example, a Class Browser, which you can use for adding classes to the schema.

To open a Class Browser, click the C button from the Jade Platform development environment toolbar or use the

Ctrl+B shortcut keys.
©F 1M
= L= il

Integrating the Transaction Agent Framework (TAF)

This section discusses a recommended approach to persisting objects using the Jade Platform and it provides
examples of a Transaction Agent Framework (TAF) that you can use in your own applications so that you can
implement all create, update, and delete functionality using a TAF in your own Jade applications.

Tip Forcode examples, see "Part 5 -Transaction Agent Framework" in the Erewhon Demonstration System
Reference, and for details about loading the Transaction Agent Framework so that you can integrate TAFs in your
schemas, see "Exercise 2 - Loading Transaction Agent Framework (TAF) Classes", in Module 6.
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The following table lists the acronyms (pronounced as a word), initialisms (pronounced as a series of letters that are
abbreviations derived from the letters of the words they represent), and terms used in this section.

Entity Description

CRUD Create, Read, Update, and Delete.

TA Transaction Agent.

TAF Transaction Agent Framework.

TI Transaction Implementor.

UML Unified Modeling Language.

Modify Targeted update that sets specific properties on an object.

Persistent Object that exists in the database. Also referred to as persistent storage.
object

Subordinate Child object referenced in a parent object; for example, an Invoice can contain a reference to a
object Customer object and can also create its own instance of an Address object to store the shipping

address.
Customer ]<H Invoice

Subordinate Objects

ShippingAddress .

Transaction Class responsible for persisting an object.
Agent

For details about the Transaction Agent Framework (TAF), see the following subsections.

Best Practice Guidelines

The following table lists some recommended best practices and coding styles recommended when developing Jade
applications.

Entity Guideline

Collection references  References to collections should be prefixed with all. For example, a Client class may
have a reference to a collection of sales. The reference to the Sales collection in the Client
class should be named allSales.

Global constants Global constants should be used in place of arbitrary values. For example, rather than
referring to exception 1048 (Update outside transaction), you can create an Exceptions
category for your schema in the Global Constants Browser and then create a global
constant called UpdateOutsideTransactionException with a 1048 definition. Global
constants can be accessed using the Ctrl+G keyboard shortcut.
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Inverse references

Object references

Property / properties
Self

Separation of
concerns

Transient objects

Inverse references automatically delete child objects when the parent object is deleted. In
most cases, the manual update is on the my reference and the automatic update is on the
all reference. (It can be useful to remember this as "M=Manual/my and A=Automatic/all".)

When the single reference is updated, the collection is automatically updated. Itis
recommended that you create inverse references whenever a parent object owns a child
object or collection of objects.

References to objects should be prefixed with my. For example, a Sale class that contains
a reference to a Client object should be named myClient.

Generic name to represent an attribute or reference property.

Use the self system variable (keyword) when referencing a property, method, or control
from within the same class instance.

Methods should be responsible only for performing a specific task. If a method is
performing more than one task, it may need to be split into two or more methods.
Separating logic improves code readability, unit testing activities, and debugging.

A transient object is an object that is local to the Jade process and cannot be created or
accessed by another Jade process.

Transient objects are stored in a transient cache. When the transient cache gets full, the
least-recently used transient objects overflow to an unbound transient database. Because
this database is unbound, transient leaks can cause significant amounts of disk space to
be used. For this reason, transient objects must be manually deleted. Deleting transient
objects is usually performed in the epilog of the method that created the transient object.

Transaction Agent Framework (TAF) Overview

This section provides a basic high-level overview of the framework. Detailed examples and descriptions of the
methods used in this section are provided in "Part 5 - Transaction Agent Framework" in the Erewhon Demonstration

System Reference.

m  Whatis the Transaction Agent Framework (TAF)?

= Why is a TAF Needed?

m  Where Should the TAF Reside?

m  How Does the TAF Work?

What is the Transaction Agent Framework (TAF)?

The Transaction Agent Framework (TAF) is a set of classes that work together to perform persistent storage of

objects.
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The four main classes of the TAF are PersistentModel, ModelTA, Transactionimplementor, and BaseForm. As
the following diagram shows, these classes work together to commit transactions into a Jade database.

Contains transaction

behaviors to perform during a

beginTransaction,
commitTransaction, and
abortTransaction

_________________ { ModelTA

[ BaseForm ]

——

[ Transactionlmplementor ]

[ PersistentModel ]
The transaction agent
responsible for
persisting an object T
The object to be
persisted

The following table summarizes the four main classes.

Class

Description

PersistentModel

ModelTA

TransactionImplementor

BaseForm

Subclasses of this class represent the objects to persist. They could represent a
physical entity such as a Person or a concept like a Sale, which are essentially
objects being saved in the database.

Subclasses of this class are the transaction agents responsible for performing
persistent operations. Each PersistentModel subclass requires its own transaction
agent subclass to be created. For example, when creating a transaction agent for a
Client object, the transaction agent should be named ClientTA. The ClientTA class
will contain the same properties.

These classes are injected into various transaction agent methods through
dependency injection, to determine the type of transaction behavior to perform; for
example, begin, commit, and abort operations.

This class contains properties and methods used to connect forms and user
interfaces with the TAF. All child forms should inherit this class, and therefore it
should be the top-level class of the Form object. The BaseForm class may not be
needed in situations where data is being persisted programmatically; for example,
when loading data from a text file or in a situation where a user interface may not be
required. For details, see "Manually Persisting an Object" under "How Does the TAF
Work?", later in this document.

Why is a TAF Needed?

Software requirements are constantly changing, so new methods and properties may need to be introduced at any
stage of development. What the client initially requested is often different from their actual needs.

Due to the high possibility of change, software should be written in a way that is open for extension and closed for
modification. Simply put, we don't want to modify existing working code in order to develop additional requirements;
instead we want to extend the code base with the new logic. This is referred to as the Open/Closed Principle.
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The Transaction Agent Framework does not use parameterized functions or constructors to create objects, because
adding additional parameters when requirements change is likely to cause changes that break existing code. Instead,
the TAF creates objects based on the properties stored in the transaction agent class. This method of creating objects
not only eliminates parameterized functions and constructors but allows additional properties and logic to be added
into the code base without affecting the original code.

Where Should the TAF Reside?

The TAF should be part of the Model schema (except for the BaseForm class residing in the View schema).

The following diagram shows a recommended setup of the Transaction Agent Framework in a standard Jade

application.
/\
/\

Application logic

Domain logic ————> YourApp Model Schema

Persistent object
classes live here
PersistentModel ](—‘
TransientModel Transieqt object
classes live here

Views and user .
interfaces —>»  YourApp View Schema

Base Form

Global form logic BaseForm

Transaction implementors

ModelTA }(7 Transaction agents

A i Transactionimpl

Your forms —)‘ Sub Form 1
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How Does the TAF Work?

The following diagram shows the process of a Client object being created and persisted using the TAF.

Module 2 Schemas

Method Calls when Creating an Object

createSubordinateObjects()

processAfterSave() H

".7

Client Form ClientTA Client CommitTransactionTI
BaseForm ModelTA PersistentModel Transactionlmplementor
‘ doSave()
Key
v
‘ populateTAFromForm() ‘—)[ persistEntity()
{ createEntity()
[ createEntityWithTransactionImplementor()
[ doPreValidate()
[ doValidate()
[ lockForCreate() }[ doBeginTransaction()
[ doCreate() <
}ll onCreate()
setCommonProperties()

(

}L doCommitTransaction()

Details about the methods in the diagrams in this section are described in "Part 5 - Transaction Agent Framework" in
the Erewhon Demonstration System Reference.
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Manually Persisting an Object

The Transaction Agent Framework does not have to use the BaseForm class to persist objects, as it can be done
manually and may be required when creating unit tests or loading data from a text file.

To persist an object without using the BaseForm class, transaction agents need to be created as a transient object
and populated manually by setting the properties directly or by passing in an object into the ModelTA class
populateFromObject method.

The following method is an example of how to persist an entity by manually populating the transaction agent
properties.

createClienti);

wars
clientTh : ClientTa;
addressTA : AddressTLh;
begin
create clientTh transient;
create addressTa transient;

clientTh.name := "Cliwve Entworth™;
addressTA. street = "555 Fake 5t.7;
addrezssTA.city = "Dunedin®™;

addressTA. country = "New Zealand™;
addressTA.phone := "555 55555557
addressTA. fax 1= "555 44444447
addrezssTh.email := "CliEntfE.mail™:
addrezsTA.webh3ite = "yww,.webhzite.con™;

addressTA.myModelTA := clientTh;
clientTa.persistEntity( TransactionType FPersist ):
epilog

delete clientThk;
end;

This example deletes the ClientTA transient in the epilog but does not delete the AddressTA. This is because the
AddressTA transient object will be automatically deleted because of the parent/child relationship being set when the
reference was created. One of the major benefits of the TAF is ensuring that references are always inversed correctly.

Caution Remember to delete transient objects! Transient objects are stored in a transient cache. When the
transient cache gets full, the least-recently used transient objects overflow to an unbound transient database.
Because this database is unbound, transient leaks can cause significant amounts of disk space to be used. For this
reason, transient objects must be manually deleted, which is usually done in the epilog of the method that created the
transient object.
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Creating Objects using the BaseForm Class

Module 2 Schemas

Persistent objects should be created using the TAF, by calling the BaseForm class doSave method.

Method Calls when Creating an Object

Client Form ClientTA Client CommitTransactionT]
BaseForm Model TA PersistentModel Transactionlmplementor
doSave() ] Key
i)
populateTAFromForm() persistEntity()
createEntity()
createEntityWithTransactionlmplementor()
doPreValidate()
doValidate()
lockForCreate() }[ doBeginTransaction()
doCreate() <
onCreate() ’
[ setCommonProperties() ]
createSubordinateObjects() I{
}[ doCommitTransaction()

[ processAfterSave() J(‘

Details about the methods in the diagrams in this section are described in "Part 5 - Transaction Agent Framework" in
the Erewhon Demonstration System Reference.
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Updating Objects using the BaseForm Class

Updating objects is performed in exactly the same way as creating an object, by calling the doSave method on the
BaseForm class. The transaction agent will check the value of the myModelObject parameter in the persistEntity
method and perform an update if the model object value is not null.

33

Method Calls when Updating an Object

‘ populate TAFromForm() H

persistEntity()

processAfterSave() H

v

updateEntity()

-

v

updateEntityWithTransactionImplementor()

v

doPreValidate()

v

doValidate()

v

lockForUpdate()

Client Form ClientTA Client CommitTransactionTl
BaseForm ModelTA PersistentModel Transactionlmplementor
‘ doSave() ] Key
¢ Public Method

’ Protected Method

persistEntity() will perform an update
operation when
the myModelObject reference in the
transaction agent (ClientTA) contains an
object.

\(

doUpdate()

,l doBeginTransaction()

>)‘ onUpdate() ’

setCommonProperties() J

updateSubordinateObjects()

]«7

(

;L doCommitTransaction()
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Deleting Objects using the BaseForm Class

Deleting objects is performed by calling the BaseForm class doDelete method.

Module 2 Schemas

Method Calls when Deleting an Object

processAfterDelete() H

v

deleteEntityWithTransactionImplementor()

|
|

v

doPreValidate()

v

operation when the parameter is -1. This
value is stored as the global constant
TransactionType_Delete.

Client Form ClientTA Client CommitTransactionTl
BaseForm ModelTA PersistentModel Transactionlmplementor
[ doDelete() ] Key
!
‘ populateTAFromForm() persistEntity() ’ ‘
deleteEntity() persistEntity() will perform a delete

doValidate() }
lockForDelete() } }{ doBeginTransaction()
doDelete() }4

deleteSubordinateObjects()

onDelete()

;L doCommitTransaction()

Reading Data

The transaction agent is not responsible for read operations when the object does not require persistence. Objects
being used for display purposes should be retrieved using standard Jade practices.
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Locking Objects

You should exclusive-lock persistent objects in a consistent order, including any collections which will be updated by
automatic inverse maintenance, to avoid deadlocks when multiple processes attempt to update the same object or
attempt to create, update, or delete instances of the same class. Obtaining the exclusive locks in a consistent order
will ensure other processes queue behind the process that currently holds the exclusive locks, therefore removing the
opportunity for a deadlock to occur.

An example of when locking may be required is an application requiring objects to remain unmodified while an
operation is carried out; for example, a trial balance in which account objects are share locked before reading the
balance, to guarantee that the latest edition of each account is used. The shared locks are held until the trial balance
calculation is complete.

Note Share locking an object does not prevent other processes accessing it, but it does prevent them updating it.

Locking a Collection

Locking a collection is used to avoid objects being added or removed, or keys changing in a dictionary collection
(member objects in a dictionary can always be updated). A collection should be exclusive locked when performing
create, update, and delete operations if a property in the respective object is being used as a key or inverse.

To find the relevant collections for an object, select the key property (that is, it will have the key symbol displayed at the
left of the property name) in the Properties List of the Class Browser and then click the Property Details tab above the
editor pane, paying particular attention to the Used as a key in and Inverses details.

Locking Collection Objects Before a Create Action

All collections that will be updated by automatic inverse maintenance to add the object being created into that
collection need to be exclusive locked in a consistent order, to remove the opportunity for a deadlock to occur. This is
especially important if the object is generating unique identifiers from the collection.

There is no need to lock collections that use a key path (Key Path is a dictionary key that is not embedded on the
object but derived from member objects) for the created object (for example, a Category object) because no other
objects will reference the new object in their key path and no updates to these collections will happen.

Locking Collection Objects Before a Delete Action

Any collections that contain the object being deleted will need to be exclusive locked in a consistent order prior to
deleting the object, to remove the opportunity for a deadlock to occur.

If the object to be deleted is being used as a key path, a check should be performed to ensure that no references to the
object exist before the object is deleted. For this reason, there is no need to lock collections that use the object as a
key path.

Locking Collection Objects Before an Update Action

If an updated property in the object is used as a key path, any collections that use that key will require exclusive
locking; otherwise locking the collections is not required.

PersistentModel Class

The PersistentModel class contains subclasses that represent an entity or abstract concept, and it requires database
persistence.

Classes should be singularly named, as each instance represents a single object persisted in a database. For
example, a class representing an employee should be named Employee; not Employees.

For details about the implementation of this class and its properties and methods, see "Part 5 - Transaction Agent
Framework" in the Erewhon Demonstration System Reference.
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ModelTA Class (Transaction Agent)

The Transaction Agent Framework is responsible for communication between the views and the database. Persistent
operations such as create, update, modify, and delete must be executed using a transaction agent.

Each class that is stored as persistent data should have a transaction agent class containing all of the properties of the
PersistentModel child class other than automatically maintained inverse references.

The following diagram shows an abstract implementation of the ModelTA class and its relationships with other

classes.
\
ModelTA O[ PersistentModel ]
) X
The persistent object
[ SubordinateTA PersistentModel TA
Transaction agent (TA) for any Specific transaction agent (TA)
subordinate classes of the for the persistent object

persistent object

To better present this concept, an actual implementation of the ModelTA class for a Client class is shown in the
following diagram.

ModelTA PersistentModel
Subordinate TA T
l Client Class Object
[ AddressTA ClientTA

For details about the implementation of this class and its properties and methods, see "Part 5 - Transaction Agent
Framework" in the Erewhon Demonstration System Reference.

SubordinateTA (AddressTA)

Subordinate transaction agents (TAs) are used to create, update, modify, and delete subordinate objects in the parent
class. In the previous diagram, the ClientTA class has a subordinate transaction agent named AddressTA, which is
responsible for persisting an Address object.

PersistentModel

The PersistentModel class holds a Client object. ClientTA gets the Client object by calling the getModelObject
method, which gets the value stored in the myModelObject property and is populated in the inherited
populateFromObject method.
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ModelTA Properties

The read-only properties defined in the ModelTA class are summarized in the following table.

Property Value Stores...

allErrors HugeStringArray A collection of errors (including validation errors) encountered
during a persist operation. Errors will prevent the transaction agent
from persisting a transaction.

allWarnings HugeStringArray A collection of all the warnings during a persist operation.
Warnings will not prevent the transaction agent from persisting a
transaction.

expectedEdition Integer The value of the expected object edition.

focusField String A global constant value for the field that receives focus if an error
occurs.

lockedByProcessld Decimal The process identifier that has acquired a lock on the transaction

lockedByTimeStamp TimeStamp

modificationCode Integer

myModelObject PersistentModel

agent.
The sever time when the transaction agent was locked.

A global constant value of the specific properties to update during
a modify operation. A modify operation is a targeted update that
sets only some of the properties on an object.

The persistent object of type PersistentModel for which the
transaction agent is responsible.

For details about these properties, see "Part 5 - Transaction Agent Framework" in the Erewhon Demonstration

System Reference.

ModelTA Methods

The methods defined in the ModelTA class are summarized in the following table.

Method Description

addError Called in the doValidate method to add an error to the
allErrors collection and assigns the field to receive focus

addWarning Adds a warning to the allWarnings collection and
assigns the field to receive focus

checkEdition Checks if the current edition of the class is the expected
version

clearErrors Called at the start of every persist operation to clear the

clearErrorsOnSubordinate TAs

clearWarnings

clearWarningsOnSubordinate TAs

copyErrors

allErrors collection

Empty method to be reimplemented on subclasses that
use subordinate objects to clear all errors on the
subordinate transaction agents

Called at the start of every persist operation to clear the
allWarnings collection

Clears the allWarnings collection on subordinate
transaction agents

Copies the errors from the value specified in the
ModelTA parameter into the calling transaction agent's
allErrors collection
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Description

copyWarnings

createEntity

createEntityInTransState

createEntityWithTransactionlmplementor

createSubordinateObjects

deleteEntity

deleteEntitylnTransState

deleteEntityWithTransactionlmplementor

deleteSubordinateObjects

doAbortTransactionCleanup

doAbortTransactionCleanupForSubordinateObjects

doCreate

doDelete

doModify

doPreValidate

doUpdate

doValidate

getFullErrorDetails

getModelObject

getModelObjectClass
hasErrors

hasNoErrors

Copies the warnings from the value specified in the
ModelTA parameter into the calling transaction agent's
allWarnings collection

Programmatically called to persist an object when the
system is not in a transaction state

Programmatically called to persist an object when the
system is already in a transaction state

Programmatically called when creating an object

Called to persist subordinate objects when the system is
in a transaction state

Programmatically called to delete an object when the
system is not in a transaction state

Programmatically called to delete an object when the
system is already in a transaction state

Programmatically called when deleting an object

Programmatically called to delete subordinate objects
when the system is in a transaction state

Programmatically called to perform cleanup behavior if a
transaction fails

Performs cleanup behavior for subordinate objects if a
transaction fails

Programmatically called to persist an object to the
database

Programmatically called to delete an object from the
database

Programmatically called to modify a targeted property or
subset of properties

Empty method called before the doValidate method to
perform pre-validation logic

Programmatically called to update a persisted object and
its subordinates

Validates the transaction agent properties prior to
persisting an object

Returns a formatted string of all the errors in the allErrors
collection separated by a carriage return/ line feed
characters

Returns the object stored in the myModelObject
property

Returns the class type used by the transaction agent
Checks the allErrors collection to see if it contains errors

Checks the allErrors collection to see if it contains no
errors
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Description

hasOnlySubordinatePersistentObjects

initialize

lockForCreate

lockForDelete

lockForModify

lockForUpdate

modifyEntity

modifyEntitylnTransState

modifyEntityWithTransactionlmplementor

modifySubordinateObjects

persistEntity

persistEntitylnTransState

populateFromObject

populateSubordinateObjects

tryLockingObject

updateEntity

updateEntitylInTransState

updateEntityWithTransactionimplementor

updateSubordinateObjects

Declares the transaction agent to work with various
subordinate objects and not a single persistent object or

type

Initializes the transaction agent properties to an
uninitialized state

Manually places an exclusive lock on objects during a
create operation

Manually places an exclusive lock on objects during a
delete operation

Manually places an exclusive lock on objects during a
modify operation

Manually places an exclusive lock on objects during an
update operation

Programmatically called to modify a targeted property
when the system is not in transaction state

Programmatically called to modify a targeted property
when the system is in transaction state

Programmatically called to modify targeted properties

Programmatically called to modify targeted properties on
subordinate objects

Main method called to persist (create, update, modify, or
delete) an object to the database when the system is not
in a transaction state

Main method called to persist (create, update, modify, or
delete) an object to the database when the systemisin a
transaction state

Copies the PersistentModel object properties into the
properties of the transaction agent

Copies the PersistentModel object properties for the
subordinate objects to the respective subordinate
transaction agents

Attempts to place an exclusive lock on the object passed
in as the value of the pObject parameter

Programmatically called to update an object when the
system is not in transaction state

Programmatically called to update an object when the
system is in a transaction state

Programmatically called to update an object by passing a
Transactionlmplementor as an argument to determine
if the transaction should be committed to the database

Programmatically called to update the subordinate
objects

For details about these methods, see "Part 5 - Transaction Agent Framework" in the Erewhon Demonstration System

Reference.
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Transactionlmplementor Class

The Transactionlmplementor (TI) classes contain specific behaviors to perform at different stages of a persistent
transaction.

Tl classes are injected into the xxxxxxxEntityWithTransactionlmplementor methods (for example,
createEntityWithTransactionimplementor) in the ModelTA class as a dependency, allowing the methods to call the
same functions but perform different behaviors specific to the transaction implementor provided. This technique is
referred to as Dependency Injection.

Each transaction implementor has different behavioral implementations for begin, commit, and abort operations.

For details about the implementation of this class and its subclasses, see "Part 5 - Transaction Agent Framework" in
the Erewhon Demonstration System Reference.

Beginning a Transaction
To perform a persistent operation in Jade (saving, updating, or deleting objects from a database), the system must

first be placed into a transaction state. This is generally done by calling the beginTransaction instruction prior to
performing persistent operations. This behavior is handled by the doBeginTransaction method in the TI.

Committing a Transaction

To commit a transaction to the database, Jade uses the commitTransaction instruction. This functionality is handled
by the doCommitTransaction method in the TI.

Aborting a Transaction

To abort a transaction (in the case of an error or other reason), Jade uses the abortTransaction instruction. This
functionality is handled by the doAbortTransaction method in the TI.

Transaction Implementor

JAN

[ AbortTransactionTI ] CommitTransactionT] NoTransactionTI

[CommitTransactionOnIntervaITI ] [ SubordinateTransactionTI ]
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Transactionlmplementor Class Diagram

The following diagram shows the properties and methods defined in the Transactionlmplementor class.

Transactionlmplementor

+ doAbortTransaction( ) abstract
+ doBeginTransaction( ) abstract

+ doCommitTransaction( ) abstract

+ dolntermediateCommitlfDue( ) : Boolean

/\

AbortTransactionTl CommitTransactionTI NoTransactionTIl
+ doAbortTransaction( ) (r) + doAbortTransaction( ) (r) + doAbortTransaction( ) (r)
+ doBeginTransaction( ) (r) + doBeginTransaction( ) (r) + doBeginTransaction( ) (r)
+ doCommitTransaction( ) (r) + doCommitTransaction( ) (r) + doCommitTransaction( ) (r)

T

SubordinateTransactionTl

CommitTransactionOnlintervalTl

# maxDurationMS : Integer

+ create( ) updating
+ dolntermediateCommitlfDue( ) : Boolean (r)

+ setMaxDurationMS( pMilliSeconds : Integer )

Transactionlmplementor Abstract Class

The abstract transaction implementor class is reimplemented in child classes to ensure that the transaction methods
are available in each child class.

The Transactionlmplementor abstract class public methods are summarized in the following table. (For details, see
"Part 5 - Transaction Agent Framework" in the Erewhon Demonstration System Reference.)

Method Return Type Description

doAbortTransaction Not applicable Generally called to abort a transaction
doBeginTransaction Not applicable Generally called to start a transaction
doCommitTransaction Not applicable Generally called to commit a transaction
dolntermediateCommitlfDue Boolean For use on longer background tasks to commit periodically

after an elapsed time
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BaseForm Class

Most of the time, the user interacts with the system through forms. These forms need to work with the transaction
agent through a BaseForm class. For details about the implementation of this class and its properties and methods,
see "Part 5 - Transaction Agent Framework" in the Erewhon Demonstration System Reference.

The BaseForm class should be the parent class of all forms that use the Transaction Agent Framework, and it
generally does not contain any controls or menus but it does contain the properties and methods for interacting with
the transaction agent.

ViewSchema Your Application View

Schema
Window
The transaction agent f E
used by the form Jade
J Classes
Form
ModelTA
-
BaseForm Base Form

PersistentModel

\ Sub Form 1 Sub Form 2

The persistent
object class

Your custom forms
e.g. ClientForm
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The previous diagram shows the BaseForm class as a child of the Jade Form object. By convention, all user
interfaces and views should be a subclass of a YourAppNameViewSchema schema.

BaseForm Properties

The public properties defined in the BaseForm class are summarized in the following table.

Property Value Stores the...
myCurrentObject PersistentModel Object for which the form and transaction agent are responsible
myTA ModelTA Transaction agent responsible for persisting and displaying the

PersistentModel object

For details about these properties, see "Part 5 - Transaction Agent Framework" in the Erewhon Demonstration
System Reference.

BaseForm Methods

The methods defined in the BaseForm class are summarized in the following table.

Method Description

displayErrors Displays the errors stored in the allErrors collection after a failed delete or save
operation

displayObject Displays the persistent object properties on the form

doDelete Performs a persistent delete of the object stored in the myCurrentObject property

doSave Performs a persistent save of the object stored in the myCurrentObject property

formLoad Performs specific form load behavior

formUnload Performs specific form unload behavior

getCurrentObject Gets the PersistentModel object stored in the myCurrentObject property of the form

getTA Returns the transaction agent stored in the myTA property

getTAClass Returns the type of transaction agent used by the form

populateTAFromForm Populates the transaction agent of the form with the form control values

processAfterDelete Performs tasks after a successful delete operation

processAfterSave Performs tasks after a successful save operation

setContextObject Populate the myCurrentObject property of the form with the PersistentModel

specified in the pContext parameter

For details about these methods, see "Part 5 - Transaction Agent Framework" in the Erewhon Demonstration System
Reference.

Exercise 2.1 - Adding a Schema

In this exercise, you will add a schema to be used for the early part of the course.

1.  Select the Schema Browser by clicking the S button from the Jade Platform development environment toolbar or
use the Ctrl+Alt+S shortcut keys.

2. Select RootSchema in the Schema Browser.
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3. Add a schema by selecting the Schema menu Add command.

4. Enter FirstSchema as the name of the schema, and then click the OK button.

Add Schema

achema Mame FirstSchema

Advanced x>

Exercise 2.2 - Opening a Class Browser

In this exercise, you will look at the classes in the two schemas in your system.

1. Open a Class Browser for the FirstSchema.

— O =
FirstSchema Class Browser: Object
=] Object Constants References Interface
Application
Attributes Instance Type

Global
WebhSession

W Froperty Details ﬁ Source

Clazs: Rootichema::0bject [51)
SJuperclass: <nonex
Locess: public

Type: abstract
Liferime: all-subclasses

Volatility: Wolatile

(Created on 22 June 2023, 15:16:57)

2. Open a Class Browser for the RootSchema.

3. Estimate the number of classes in RootSchema.



Module 3

This module contains the following topics.

Introduction

Structure of a Method

Exercise 3.1 — Hello World

Exercise 3.2 — read and write Instructions
Exercise 3.3 —return and epilog Instructions
Exercise 3.4 — Exceptions

Exercise 3.5 —foreach Instruction

Exercise 3.6 — while Instruction

Debugging a JadeScript Method

Exercise 3.7 — Jade Debugger

Using the Jade User Interrupt

Parameter Usage Options

Exercise 3.8 — break and continue Instructions
Exercise 3.9 — Jade User Interrupt

Exercise 3.10 — Parameters and Return Type
self Object

Exercise 3.11 — Parameter Usage Options

Introduction

JadeScripts

This module has a number of exercises that introduce you to the syntax of programming in Jade. It introduces the
JadeScript class, which is defined in the RootSchema and used by developers to write and execute methods directly
from the Jade Platform development environment.

JadeScript methods are not designed to be part of a user application, but can be used to:

Create, delete, and fix data

Experiment, demonstrate, and test code



jJadeplatform Developer's Course

46 Module 3 JadeScripts

By default, the JadeScript class is not displayed because it is inherited from a superschema. To display the class in
the Class Browser, press F4 or use the Classes menu Find command.

>
Find Type

Find

JadeScript
Select Required Entry [ Find Class Murmber
Jac rigit

|§urrent Bru:uwser| |mew Browser | ‘ Cancel | | Help

Structure of a Method

When you add a method to a class using the Methods menu New Jade Method command, a method skeleton is
displayed in the editor pane ready for you to enter your code.

— O x
Firstechema Class Browser: Jadescript

[ Ohject - attribukes  Constants  References

Instance Tvpe Intetface

[=] JadeScript
WebSession

E Class Details i Property Details _

helloWorldi)

Signature - name of method
parameters, if required
return type, if required

wars
Local variables, if required
begin
Method body - instructions
epilog section
end;

Object lacked
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The top line is the method signature.

In the following example, the canWithdraw method for a bank account object determines whether there are sufficient
funds to meet a proposed withdrawal.

canWithdraw (amount: Decimal): Boolean protected;

In this method signature:

= canWithdraw is the method name. Method names begin with a lowercase letter and contain no spaces.
= amount is the parameter, which is of type Decimal. It is the value of the proposed withdrawal.

m  Boolean is the type of the value that must be returned by the method. It will be true if there are sufficient funds;
otherwise false.

m  protected is the method option. It can be called only by methods in the same class.

The method body can contain an epilog section with instructions that you want to be executed even if the method is
aborted or exited from with an early return instruction. It is often used for tidy-up code; for example, deleting transient
objects and changing the mouse pointer back to its default shape.

begin
app.mousePointer := Window.MousePointer HourGlass;
// other instructions
epilog
app.mousePointer := Window.MousePointer Default;
end;

Exercise 3.1 - Hello World

In this exercise, you will write and execute a JadeScript method to display the traditional "Hello World" greeting. The
write instruction writes a message to the Jade Interpreter Output Viewer window.

1. Open a Class Browser for the FirstSchema.

2. Findthe JadeScript class.
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Add a method to the JadeScript class by selecting the Methods menu New Jade Method command. Enter
helloWorld as the name of the method, and then click the OK button.

=
Jade Method Definition for JadeScript
[ ] reimplement Superclass Method
Marme hellotworld
[] updating Abstract [ Protected [] subschema Hidden
[] Twpe Method

— Final Settings
D Final D Subschema Final D Subschema Copw Final

— Execution Location

@ Default D Server O Client

Enter Text. ..

- Mexk Cancel Help

Enter the following code.

helloWorld() ;

begin
write "Hello World";
end;

Compile the method by selecting the Methods menu Compile command or by pressing F8.
Execute the method by selecting the Jade menu Execute it command or by pressing F9.

The greeting is then displayed in the Jade Interpreter Output Viewer window.

[Z] Jade Interpreter Output Viewer - path=C\JadeCourse'system — O X

File Edit Options
Hello World
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Tip Inthe Jade Interpreter Output Viewer, select the Options menu Always on top command to prevent the
window from being hidden.

In this method:

= The write instruction is used to display information.

m  Eachinstruction is terminated with a semicolon (;) character.

Exercise 3.2 - read and write Instructions

In this exercise, you will use the read instruction to enable the user to enter information into a User Input dialog.

m  Create and execute a displayYourName JadeScript method, as follows.

displayYourName () ;

vars
name: String;
begin
read name;
write "Your name is " & name;
end;

In this method:

®m  Avariable of type String is declared in the vars section.
®  The read instruction prompts the user to enter information, which is stored in the name variable.

m  The concatenation operator, which is the ampersand (&) character, is used to join two strings in the output.

Exercise 3.3 - return and epilog Instructions

In this exercise, you will use the return instruction to exit from the method before all of the instructions have been
executed. However, the instructions in the epilog section should always be executed.

1.  Create and execute a returnAndEpilog JadeScript method, as follows.

returnAndEpilog() ;

begin

write "this line is displayed";

return; // Exits from the method

write "return instruction prevents getting to this line";
epilog

write "epilog instructions are ALWAYS executed";
end;
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2. Execute the method. Two lines are written to the Jade Interpreter Output Viewer window, as follows.

[Z] Jade Interpreter Output Viewer - path=C\JadeCourse'system — O X

File Edit Options

this line is displayed
epilog instructions are ALYWAYS executed

In this method:

m  The return instruction exits from the method before all of the instructions are executed.

®  Theinstruction in the epilog section is executed before the method returns.

Exercise 3.4 - Exceptions

In this exercise, you will code an instruction that Jade cannot execute so that it therefore raises an exception.

When the Abort button is clicked on the Unhandled Exception dialog, the instructions in the epilog section are always
executed before the method is removed from the stack.

1. Create and execute an epilogAndException JadeScript method, as follows.

epilogAndException() ;

begin
write "this line is displayed";
write 42/0; // Raises a divide-by-zero exception
write "Exception prevents getting to this line";
epilog

write "epilog instructions are ALWAYS executed";
end;
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2. The Unhandled Exception dialog is displayed, because one of the instructions cannot be executed.

Unhandled Exception on 2023707712 115148 by [187.5] pid 05588, tid 3e40

Description

Application: FirstSchema
Schema: Firstachema
Type:! MaormalException
Error Code: 4030
Conkinuable: Mo

Division by zero

Caused By
Receiver Type:  JadeScripk Inspect
Receiver OID; 107.1 (transient)
Method: Jadescript: iepilogandException
Source:

wrrite 42/0; [f Raises a divide-by-zero exception

Reported By

Inspeckt

Ignore Debug Help

3.  Click the Abort button. If the Clear Display command from the Jade Interpreter Output Viewer window was not
selected, another two lines are written to the Jade Interpreter Output Viewer window, as follows.

[Z] Jade Interpreter Output Viewer - path=CJadeCourse'system — O >

File Eeit Options
this line is displayed
epilog instructions are ALWAYS executed
this line is displayed
epilog instructions are ALWAYS executed
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In this method:

®  The exception instruction occurs before all of the instructions are executed.

= When you click the Abort button, the instruction in the epilog section is executed before the method is removed
from the stack.

Exercise 3.5 - foreach Instruction

In this exercise, you will use a foreach instruction loop to output your name ten times.

1. Create and execute a loopWithForeach JadeScript method, as follows.

loopWithForeach () ;

vars
name: String;
i: Integer;
begin

read name;
foreach i in 1 to 10 do
write i.String & " " & name;
endforeach;
end;

In this method:

= Acounter variable with the name i of type Integer is declared in the vars section.
m  The foreach instruction repeats the instructions between foreach and endforeach ten times.

®m  The Integer variable must be cast as a string with the syntax i.String before it can be concatenated with a string.

Note Type casting is the process of changing a variable from one type to another.
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Exercise 3.6 - while Instruction

In this exercise, you will use a while instruction loop to output your name ten times.

1.  Create and execute a loopWithWhile JadeScript method, as follows.

loopWithWhile () ;

Vars
name : String;
i : Integer;
bkegin

read name;
while i < 10 do

i+=1;

write i.S5tring & " " & name;
endwhile;

end;

In this method:

m  Acounter variable of type Integer is declared in the vars section.

®  While the condition is true, the while instruction repeats the instructions between while and endwhile.
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Debugging a JadeScript Method

You can run a JadeScript method through the debugger by selecting the Jade menu Debug command or by pressing
Shift+F9.

Debug: FirstSchema - [Call Stack] -

Debug Breakpoints Variables VWiew Options Window Help

Sm| gl & ©0Q o= G

_ O [ I - 4
Local Variables Call stack
Name Value |LType | Usage | s@ <« JadeScript/107. 1 (t) > > JadeScript: :diamond
Gd ] Integer  |local variable
g i ] Integer  local variable
& k i} Integer  |local variable
& ] <null= String local variable
. _ o =
T\P Method: JadeScript:diamond
diamond(); -
vars
i : Integer;
j = Integer;
k : Integer;

5 @ 5tringr

begin
. foreachidnltosdo
3 =" "7
foreach j in 1 to 5 - i do
3:=8s&""
endforeach;
3 =3 & "'";
foreach k in 2 to i do
3 =3 g "MV,
endforeach;
write s;
endforeach;

Ireceiver: JadeScript/107. 1 {t) status: Halted at BreakPaint

The debugger shows the method code with the next line of code to be executed highlighted with a blue background.

Hover the mouse over a toolbar icon to identify the functionality of that icon (for example, to continue without stopping
or to step over or step into the next statement).

You can execute the code one instruction at a time, by clicking the Step into next statement and Step over next
statement buttons in the toolbar. The difference between the two is that if the blue-highlighted statement calls another
method, Step over next statement executes the called method without debugging, whereas Step into next
statement debugs the called method.

When you click the Continue execution button in the toolbar, the debugger does not step through the code; it
executes instructions until it encounters a breakpoint instruction, stopping after executing the instruction immediately

before the breakpoint.
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You can set a breakpoint in the editor or debugger by pressing the F5 key when your cursor is in a line or by
left-clicking on an empty breakpoint margin for a line. The line is then highlighted with a yellow background, to indicate
that it is a breakpoint. In addition, a red circle is displayed in the breakpoint margin at the left of the method source
window.

Method: JadeScript::alphabet

alphabet|):

begin
Cowmte AT
write "BT;
wEite "C™:
write "D";
write "E";
. write "F7;
write "G";
end;

For details about the debugger, see "Using the Jade Debugger", in Chapter 7 of the Development Environment User's
Guide (for example, at https://secure.jadeworld.com/developer-centre/Jade2025/OnlineDocumentation/).
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Exercise 3.7 - Jade Debugger

In this exercise, you will write a JadeScript method and then debug it to see how it works.

1.  Create and debug a diamond JadeScript method, as follows.

diamond () ;

vars
i : Integer;
j : Integer;
k : Integer;
s : String;
begin
foreach i in 1 to 5 do
s =" ";
foreach j in 1 to 5 - i do
s :=s & " ";
endforeach;
s (= s & "*";
foreach k in 2 to i do
s = s & "**";
endforeach;
write s;
endforeach;
foreach i in 4 to 1 step - 1 do
s =" ";
foreach j in 1 to 5 - i do
s :=s &" ";
endforeach;
s :=s & "*";
foreach k in 2 to i do
s (= s & "¥*";
endforeach;
write s;
endforeach;
end;

2. Setabreakpoint on the following line in the JadeScript method (for example, by pressing F5 or Ctrl+Alt+B when
the caret is positioned on that line, or by clicking on the breakpoint margin for that line).

foreach i in 4 to 1 step - 1 do
The selected line of code is then highlighted in yellow (or the selected color of your choice).
3. Select the Jade menu Debug command or press Shift+F9.

4. Execute the code one instruction at a time, by clicking the Step into next statement and Step over next
statement buttons in the toolbar.

5. Ifyou want to execute instructions until a breakpoint instruction is encountered and stop after executing the
instruction immediately before the breakpoint, click the Continue execution button in the toolbar so that the
debugger does not step through the code.
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Using the Jade User Interrupt

When you run a user application or a JadeScript method, the Jade User Interrupt icon is displayed in the system tray.

FirstScherna (33) ¥

Attach Debugger FirstSchema (34)  »
Ereak Application JadeDebugger (33) *
Code Coverage » FirstSchema (32)  »
Profiler » JadeDebugger (31) *
Trace Methods of Application Jade (3] ¥

Terminate Application

Note Forthe user interrupt to be displayed, the database must not be opened in production mode and the
ShowUserInterrupt parameter in the [Jade] section of the Jade initialization file must be set to true.

The command options that are available are as follows.

=  Attach Debugger, which dynamically attaches the Jade debugger when the next method starts

= Break Application, which interrupts a running application and displays an exception dialog

m  Code Coverage, which determines the degree to which the code in methods is executed

u Profiler, which records actual and total times spent in methods

= Trace Methods of Application, which outputs the method entry and method exit to the interpreter output viewer
= Terminate Application, which terminates an application

®  Show an invisible form, which enables you to terminate an application that has no visible forms

If your code is caught in an infinite loop, the Terminate Application message is not received. However, you can use
the Break Application command.

Tips An alternative way to terminate an infinite loop is to use the Force Off User command in the JADE Monitor
program.
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When you use the Break Application command, an exception dialog is displayed, enabling you to abort the action.

Unhandled Exception on 2023707712 131953 by [187.10] pid 05935, tid 352
Description
Application: FirstSchema
Schema: FirstSchema
Tvpe: MarmalException
Error Code: 4035
Continuable: Yes

Ilzer inkerrupked method execution

Caused By
Receiver Type:  JadeScripk Inspect
Receiver OID: 107.1 {transient)
Methiod; Jadescripk: infiniteloop
SOurce:
while true do
Reported By
Inspect
Abork Ignore Debug Help
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Parameter Usage Options

Compared with the preceding material in this module, this section is relatively advanced. You may need to return to it
at a later stage.

The following diagram shows the called method being invoked with arguments str and cust.

arguments parameters

str and cust pString and pCust

called{pé&ring: String H pcﬁét: Customer

called(str, cust):

begin
pString := "Hello World"™:
pString.replaceChar({"a™, "b")
pfust := Customer.firstlnstance (k;

plust.setPropsinUpdate {("Smallvilley, "Kent") ;

end;

NS

parameter options

constant | input | output | io

The called method is defined with parameters pString and pCust. Each of these parameters could be followed by a
constant, input, io, or output method usage option, which affects:

®  How the parameter is initialized
= Whether the parameter can be assigned a new value
m  Whether the parameter can be updated

If a parameter is assigned a new value or updated, the change is reflected in the argument when the method returns.

The following subsections describe what happens for each method parameter usage option.

constant

constant is the default parameter usage option. If nothing is specified, constant is assumed.
The value of a constant usage parameter cannot be changed by direct assignment or by calling an updating method.

The following method shows the restrictions that apply to constant parameters.

called(pString: String constant; pCust: Customer constant) ;

begin
pString := "Hello World"; // NOT allowed
pString.replaceChar("a", "b"); // NOT allowed
pCust := Customer.firstInstance(); // NOT allowed
pCust.address := "Smallville"; // NOT allowed

end;
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input

For primitive parameters, a usage of input is similar to constant in that the value cannot be changed by assignment.
However, it can be changed by calling an updating method.

For object parameters, a usage of input specifies that the object the parameter references cannot be changed.
However, properties of the object can be updated.

The following method shows the restrictions that apply to input usage parameters.

called(pString: String input; pCust: Customer input) ;

begin
pString := "Hello World"; // NOT allowed
pString.replaceChar("a", "b"); // Allowed
pCust := Customer.firstInstance() ; // NOT allowed
pCust.address := "Smallville"; // Allowed
end;
output

An output usage parameter is used to pass a value from the method being called back to the calling method.

Tip output parameters are useful when you need to return more than one value from a method.

The value of an output usage parameter is initialized to the appropriate null value at the start of the method being
called; for example, zero (0) for an Integer, "" for a String, and a null reference for an object parameter. Effectively,
this means that values are not passed in.

When the method returns, the values of output usage parameters are copied back into the caller's arguments.

called(pString: String output; pCust: Customer output) ;

begin
pString := "Hello World"; // Allowed
pString.replaceChar ("a", "b"); // Allowed
pCust := Customer.firstInstance() ; // Allowed
pCust.address := "Smallville"; // Allowed
end;

An io usage parameter is used to pass a value into the called method; that is, parameters are initialized from
arguments and are not set to null values.

In effect, io usage parameters enable arguments to be passed in, updated, and passed back.
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Exercise 3.8 - break and continue Instructions

In this exercise, you will use an if instruction inside a loop to control the iteration. Without the if instruction, the loop
would print your name ten times.

However, the third printing of your name is skipped and the loop is exited before printing your name for the eighth time.

1. Create and execute a breakAndContinue JadeScript method through the debugger and step through each
instruction.

breakhndContinue () ;

Vars
name : String;
i : Integer;

kegin
read name;

while i < 10 do
i+=1;
if i = 3 then
continue;
£lseif 1 = § then
break;
endif;
write i.5tring & " " & name;
endwhile;
end;

In this method:

= The loop contains an if instruction.
= The continue instruction skips to the next iteration of a foreach or while loop.

®  The break instruction exits from a foreach or while loop.

Exercise 3.9 - Jade User Interrupt

In this exercise, you will deliberately code an infinite loop.
1. Create and execute an infiniteLoop JadeScript method, as follows.
infinitelLoop() ;
begin
while true do

endwhile;
end;

2. Use the Jade User Interrupt to break out of the infinite loop.
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Exercise 3.10 - Parameters and Return Type

In this exercise, you will add one JadeScript method that can call another JadeScript method, passing values as
parameters.

1. Add a JadeScript method called constructMessage, which is passed a String and an Integer parameter.

The parameters are used to construct a long string and then return this value to a calling method.

constructMessage (phrase: String; count: Integer): String;

vars
str: String;
i: Integer;
begin
foreach i in 1 to count do
str := str & phrase;
endforeach;
return str;
end;

2. What happens when you attempt to execute this JadeScript method?

Note A method with parameters must be called from another method so that values for the parameters can be
provided.

3. Add a JadeScript method called start, which calls the constructMessage method.
start () ;

vars

str: String;

i: Integer;
begin

read str;

read i;

write self.constructMessage(str, i);
end;

4. Execute the start method through the debugger.

Note The constructMessage method cannot be executed directly, because it has parameters. Execute the
start method, which calls the constructMessage method.

5.  Use the Step into next statement toolbar button to step through all of the instructions.
In this method:

m  The assignment operator (:=) is used.

®m  The variable self refers to the receiver; that is, the object for which the method is executing, which is a
JadeScript object.

Note You can omit the self. syntax; for example, constructMessage(str, i) is equivalent to
self.constructMessage(str, i).

However, we recommend that you include the self. system variable, to avoid any ambiguity.
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self Object

63

In the previous exercise, the start JadeScript method called the constructMessage JadeScript method (that is, a

method in the same class), by sending a message to the self object.

Firstechema Class Browser: JadeScript

[=] Object References
Application
Slobal Artributes Zonstants
WebSession
self

E Class Details i Property Details

. returnancEpilog

- 0o x

- Instance Type Inkerface
breakAndContinue
constructMessage

diamond

i displayouriame
& ehilogAndException
ah helloworid

ah infiniteLoog

& InopiAithForeach
i IoophAtE A hile

start();
vars
str: String:
i: Integer:
hegin
read str;
read i;

self.constructMessage (str, 1!

Compilation complete - no errors
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In the following example, the withdraw method in the BankAccount class refers to its balance property as

self.balance.
. _ O =
,._f_-\.. BankingModelschema Class Browser: BankAccount
[ Ohiect References Instance Type Intetface
Application

[=] Bankiccount

=

§-@halance
&8 number

Global
WiehSession

H Class Dekails

withdrawianount: Decimal) updatineg;

begin
self.balance -= amount;
end;

Attributes Constants i ceposit

Compilation complete - no errors

You can omit self from the syntax, as follows, but again we recommend always using self. to avoid any ambiguity.

withdraw(amount: Decimal) updating;

begin
bkalance -=amount;
end;

Exercise 3.11 - Parameter Usage Options

In this exercise, you will add a JadeScript method called threeHellos, which calls another JadeScript method called

threeWorlds.
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Three strings with a value of "Hello" are passed to threeWorlds, which attempts to concatenate " World". The value
of the resulting string depends on the whether the method parameter usage is input, output, or io.

1. Add a JadeScript method called threeWorlds, which is passed three String parameters.

The first parameter has the input usage, the second has the output usage, and the third has the io usage.
Instructions attempt to add the string " World™" to each parameter.

threeWorlds (inputStr: String input; outputStr: String output; ioStr: 5String io);

bkegin
inputStr &= World”; Not allowed for nstant or input
outputStr &= " World":
ioStr &= " World™;
end;

2. Add a JadeScript method called threeHellos that calls threeWorlds.

threeHellos () ;

vars
strl, str2, str3: String;
begin
strl := "Hello";
str2 := "Hello";
str3 := "Hello";

self.threeWorlds (strl, str2, str3);
write strl;
write str2;
write str3;
end;

3. Execute threeHellos through the debugger.

Use the Step into next statement toolbar button to step through all of the instructions. Observe how the string
values change.

4. Three lines are written to the Jade Interpreter Output Viewer window, as follows.

[Z] Jade Interpreter Qutput Viewer - path=CJadeCourse'system - O X

File Edit Options
Hello

VWorld
Hello ¥orld
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In this method:

®  The input parameter "Hello" in the threeWorlds method cannot be changed.

®  The output parameter "Hello" in the threeWorlds method is initialized to a null value before it is concatenated
with " World".

®  The io parameter "Hello" in the threeWorlds method is concatenated with " World".



Module 4 Application Object

This module contains the following topics.

= |ntroduction

m  Context-Sensitive Help

m  Exercise 4.1 — Context-Sensitive Help and the app Object
= Global Constants

®  Another Use of the Application Object

m  Exercise 4.2 — Adding an Attribute

m  Exercise 4.3 — Using app to Store a Value

Introduction

When you run a JadeScript method or an application, a transient instance of your Application subclass is created.
The object, like all transient objects, is automatically deleted when the JadeScript method or application finishes. This
object inherits a lot of useful functionality from the Application class.

You can refer to this transient Application object in your code by using the app system variable.

— 0O b

FirstSchema Class Browser: FirstSchema

Ohject References - Instance  Tvpe Interface
Application
RoctSchemadpg - Attributes  Conskanks
[=] FirstSchema 2
application

[«] JadeScript
WebhZession

_ W Froperty Details Lﬁ) Source

Class: Firstichema::Firstichema [(2087)

Superclass: Rootichemaldpp

Access: public

Tvpe: real

Lifetime: trahsient shared-trahsient transienht-subclasses shared-transient-subclasses
Wolatility: Wolatile

Defanlt: transient

Maps: usergui

(Modified by Wilbur [22.0.02] 22 June 2023, 15:16:57)
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The following JadeScript method demonstrates some useful methods provided by the app object.

appMethods () ;

// Copy some text to the clipboard before pressing F9
begin
app.clearWriteWindow () ;
write app.copyStringFromClipboard() ;
app.msgBox ("Do you want to continue?", "Question", MsgBox Yes No);
write "The method will attend to other events for 10 seconds";
app .doWindowEvents (10000) ;
// Other useful methods
write app.clock() ;
write app.dbPath() ;
write app.random(100) ;
write app.userName() ;
end;

Context-Sensitive Help

Context-sensitive help is available in the editor pane for Jade instructions and for RootSchema types, properties, and
methods, as well as for menus, menu items (commands), and dialogs in the development environment.

With the provision of the full product information library in both HTML5 (web) and PDF (print) format, by default,
context-sensitive help is obtained from .htm topics in the HTMLS web format of the product information.

Context-sensitive help to HTMLS5 topics is controlled by the UseJadeWebHelp parameter in the [JadeHelp] section of
the Jade initialization file. This parameter is true by default, in which case it reads the JadeHelpBaseUrl parameter in
that section. If a value is specified for the JadeHelpBaseUrl parameter, it uses that URL. If the value is <default> or it
is empty, the URL is determined by the internal hard-coded URL for the current release. For example, the [JadeHelp]
section of the Jade initialization file could contain the following parameter values.

[JadeHelp]
UseladelebHelp=true
JadeHelpBaseUrl=https://secure.jadeworld.com/developer-centre/Jade2825/0nlineDocumentation/Default. hitm

htmlSchemes=<default:

Set the value of the UseJadeWebHelp to false if you want to use context-sensitive help to specific sections in the
appropriate PDF files (for example, if you have slow or restricted web access, or if you want to print a range of pages
or all of a document).

To access context-sensitive help, perform the following actions.
1. Position the cursor inside the word (for example, app).

2. PressF1.
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The web help for that topic or the relevant section of a Portable Document Format (PDF) file in Adobe Reader is then
displayed, as shown in the following image of the topic in a web browser.

appMethods () ;

begin
app.clearWrit
write app.c

indow();
yStringFromClipboard() :

app.
ar,h: Juserlame () ;

jade platform

) Disclaimer

Product Info mation > Developer's Reference > Chapter 1 .Jade Language Reference > app
D Search and Print Tips for HTMLS Help

app

[@ Version 2025 Release Information ) ) o i i i
The app system variable references the current fransient application instance. Jade automatically creates a unique app object for

E| Product Information Library each Jade application that is running and for each package that is imporied (recursively) by the schema from which that application
is running.

[ Product Infarmation

. You can use the app object to store data that is global to the running application or as a place to implement application-specific
[H Automated Test Code Generator (ATCG) Reft

code.
[ Database Administration Guide The app object is a transient instance of the Application for the current schema. This class is created automatically by
o Jade when a schema is created and it inherits from the Application subclasses of all superschemas.
L_J Developer's Reference
B Title You can define additional properties and methods in your own application class, if required. For example, the following code
4 fragments access the transient app instance.

[ Before You Begin "

write "The current time is & app.actualTime.String;

] chapter 1 Jade Language Reference = rhen

Please enter a name", "Error™, MagBox OH Only):

if customer.nal
D Concepts of the Jade Language app.msgBox
endif;

[ Jate Language Notation

Note If a method is executing on the server node, the app instance may not be resident, resulting in a fetch from the client node

(1] yade Instructions, Expressions, and A (whereas if you send a message to self, the current receiver of the method that is executing is guaranteed to be resident in cache)

[E instructions

Expressions

L Exp I~ |Jade Send Feedback
[l Literals platform ¢
[ constants Published: 20 October 2025

1] System Variables

[ app

Tip The second item in the navigation pane at the left of any HTML5 page is the "Search and Print Tips for HTML5
Help" topic, which provides information about formulating search expressions and printing a topic.
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Exercise 4.1 - Context-Sensitive Help and the app Object

In this exercise, you will demonstrate and learn about the functionality of the app object, by using context-sensitive

help.
1.

o ok w N

Add a JadeScript method called appMethods and code it as follows.

appMethods () ;

// Copy some text to the clipboard before pressing F9

begin

app.clearWriteWindow () ;

write app.copyStringFromClipboard() ;

app .msgBox ("Do you want to continue?", "Question", MsgBox Yes No);
"The method will attend to other events for 10 seconds";

app .doWindowEvents (10000) ;

// Other useful methods

write

write

write

write

write
end;

Compile the method.

app.
app.
app.
.userName () ;

app

clock () ;
dbPath () ;
random (100) ;

Copy some text to the clipboard from any application; for example, Word, Notepad, or a web browser.

Execute the method.

Position the cursor inside the word app, and then press F1 to open context-sensitive help.

Position the cursor inside the word write, and then press F1.

Obtain context-sensitive help for the following entities in the appMethods JadeScript method.

o clearWriteWindow

o clock

o copyStringFromClipboard

o dbPath

o doWindowEvents

o msgBox

o random

o userName
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In this appMethods method, single-line comments begin with two forward slash characters (//). Multiple-line
comments are enclosed between /* and */ characters.

Global Constants

Global constants are primitive values that can be accessed by any class or method in the current schema and
subschemas. Constants are grouped into categories.

Access the list of categories and the global constants they contain, by using the Browse menu Global Constants
command. The following image shows the global constants and categories in RootSchema.

— O =

RootSchema Global Constants

LockTimeouts

Locks

B MezzageBox

—{=] M=zgBox_Ahort_Retry_lonore
— =] MzgBox_App_hdodal

— =] h=gBox_Default_First

—=] M=gBox_Default_Second
—{=] m=zgBox_Default_Third

—{=] m=zgBox_Exclamstion_hark_lcon
— =] W=gBox_Information_lcon

— =] h=gBox_OK_Cancel

—=] MagBox_OR_Only

I—|E| M=gBox_« tion_Mark_lcon

—{=] m=zgBox_Retry_Cancel
—{=] m=zgBox_Return_Ahort

MName: MsgBox Question Mark Tcon
Category: MeszsageBox

Type: Integer

Definition:

32

Another Use of the Application Object

You can use the app object to rememberimportant information for the duration of the application. This is extremely
useful for an application but not at all important for a JadeScript.
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The following diagram shows the steps required for an application to store a number, and subsequently to recall that
number later in the session.

£ app
| i
@ Application starts and app is created ' num |:| ¥
\\‘- ,’f
"_.r'- -\"\1_\\
£ app N
i i
@ Application needs to remember 42 Y num I:l 42
\\‘- ,’f
"_Hf _"'-_‘\
£app N

L b
|

I
@ Application needs to recall the number ‘\\ nurm =
A 4

@ Application terminates and app is deleted

The number could have been stored in and retrieved from a persistent database object. However, that would require
communication across the network between the client application and the database server. The app objectis a
transient object, which is accessed more quickly from memory.

Avoid network traffic

where possible
Client Database Server

Exercise 4.2 - Adding an Attribute

In this exercise, you will add a num attribute to your Application subclass.
1. Select your Application subclass in the Class Browser.

2. Add an attribute, by selecting the Properties menu Add Attribute command.
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3.

Enter num as the name of the attribute, select the Integer type, and then select the Public access option.

Define Attribute

Mame  rum

Type  |Inkeger

=

— AcCcess
@ Public D Protected O Read Only

— Prirnitive
Lenagth 4 -of- Maxirmum Length

Scale Factor

[ wirtual [] subschema Hidden Enter Text. ..

- | =

Click the OK button. The num property is then displayed in the Properties List of the Class Browser.

_ O ==
Firstschema Class Browser: Firstschema
References Interface
attributes  Conskants Instance Tvpe

MNUm

(=] JadeScript
WiehSession

E Class Details _ ﬁ Source

MName: rum (1)

Class: Firstichewa
Tvpe: Integer
Aocess: public
Ordinal: 1
non-virtual embedded
Length: 4

73
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Exercise 4.3 - Using app to Store a Value

In this exercise, you will use the num attribute that you created in the previous exercise.

1. Add a JadeScript method called remembering, coded as follows.
remembering() ;

begin
// Storing a value in app
app.num := 42;
// Recalling that value
write app.num;

end;

2.  Execute the JadeScript method.



Module 5 Primitive Types

This module contains the following topics.

= |ntroduction

®  Primitive Types

= Working with Numbers

= Adding Primitive Type Methods
m  Working with Strings

m  Working with Dates and Times
= Type Casting

m  Other Primitive Types

m  Exercise 5.1 — Rounding

m  Exercise 5.2 — Adding a Primitive Type Method
m  Exercise 5.3 — Substrings

L] Exercise 5.4 — Date Arithmetic

Introduction

Dates, times, strings, and so on, are values of a primitive type rather than instances of a class.

Customer Object String Primitive Value Integer Primitive Value

l

address
firstNames

lastName
number

As primitive types are simply values, they do not have properties but they do have methods, which are defined in
RootSchema. You can extend this functionality by adding methods to the primitive types in your schema.
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The AutoComplete functionality in the editor pane displays methods that can be called for a primitive type.

'H' Class Details W Froperty Details _

i I
! I
: decimal () : :
i I
: wars :
| dec : Decimal[23,6]: !
| begin :
: read dec; :
| write dec. !
| 5o |
I Any !
l iy asBinary ]
| iy asDecimal :
i Einary i
: Boolean :
l Byte :
: Character :
i &y ourrencyFormar i
i| Object locked bate 4‘!
e— 4

Primitive Types

Simple values such as dates, times, and strings are handled using primitive types rather than objects. A variable or
attribute that is a primitive type contains a value as opposed to a reference to an object.

A primitive type, unlike a class type:

®  Does not have properties
m  Cannot have subtypes

The following diagram shows the available types.

Any
’.-"- classes i primitive types ""\\
! ! 9
1
i i | Binary | | Boolean | | Byte | I
1 1 1
] 1 1
] ! | Character | | Date | | Decimal | I
] 1 1
1 1 1
E I | Integer | | Integertd | | MemoryAddress | i

1
] 1 1
1 1
i a Point || Real | sting | |
] 1 1
] 1 1
! ! | StringUtra | | Time | | TimeStamp | E
1 1 H
L] 1 I
‘\‘ i |TimeStampIntewaI| | TimeStampOffset | A
S H e
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A variable of type Any can represent an object or a primitive value, and provides the isKindOf method for type
checking.

isKindOf (type: Type): Boolean;

Working with Numbers

The numeric primitive types are:

= Byte, which is an unsigned integer value in the range zero (0) through 255.

®  Decimal, which is a number with specified length and number of decimal places.

The Decimal type is the usual choice for currency values. For a Decimal, you must specify the number of digits
(precision) and the number of decimal places (scale factor).

vars
dec: Decimal[6, 2]; // 6 digits altogether
// 2 are after the decimal point (so 4 are in front)
// Maximum value would be 9999.99

m  [nteger, which is a signed 32-bit whole number.
= Integer64, which is a signed 64-bit whole number.
= Real, which is a floating-point number.

A numeric local variable is initialized to zero (0).

Adding Primitive Type Methods

You can add methods to the primitive types to augment the class type methods supplied in RootSchema. As an
example, when working with prices, the price with tax included is often required. You could add a withTax method, as
shown in the following image.

BankingModelSchema Primitive Types Browser

Binar

ElDu:uIein &, truncatedsd

Eyte & truncatedTa

Character ‘ uzerCurrencyFormat
LzerCurrencyFormat Anclcicd

Dzte ‘ W

i LethumberFormet

Decimal

userhbumberFormat.Lndlcid
Irteger
Irtegertd
H Type Details W Constant Details _

withTax(): Decimal;

bhegin
return self + =self * 0,15;
end;
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To open a Primitive Types Browser, click the P button from the Jade Platform development environment toolbar.

When you select the Decimal type in the left-hand window (that is, the Primitive Type List), you can display the
methods provided by RootSchema by selecting the View menu Superschemas command. You can add your own
method in the same way you previously added JadeScript methods, by selecting the Methods menu

New Jade Method command.

In a primitive type method, the self variable refers to the primitive value for which the method is being run; for example,
in the withTax method, self is the original price to which tax is being added.

The following methods are examples of ways to code a withTax method. In the first implementation, self (the original
price) is not changed. A new decimal value is returned.

withTax () : Decimal;
begin

return self + self * 0.15;
end;

In the next implementation, which has the updating option in the signature, the value of self is changed, and then the
new value returned.

withTax () : updating;
begin

self := self + self * 0.15;
end;

In the second implementation, when you produce the price with tax, you effectively lose the original price.

Working with Strings
The string primitive types are:

®m  Character, which is a single ANSI or Unicode character
m  String, which is a sequence of characters
m  StringUtf8, which is a string encoded in UTF8 format

A String or StringUtf8 local variable is initialized to an empty string ("").

A Character local variable is initialized to the null character (hexadecimal 00).

Substring Operator

You can parse a string using a square bracket substring operator, as shown in the following example.

vars
str: String;

begin
str := "Hello world";
write str[7]; // "w" - single character at specified position
write str[4:5]; // "lo wo" - substring with specified start and length
write str[4:end]; // "lo world" - substring from specified start to end

end;
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Note The first character in a string is at position 1.

pos Method

The pos method searches for a specified substring, starting the search from a specified position. It returns the
character position where the substring starts, or zero (0) if the substring is not found, as shown in the following

examples.

write "indefinite article".pos("abc", 1); // Outputs 0 - "abc" is not a substring
write "indefinite article".pos("def", 1); // Outputs 3 - "def" is at position 3
write "indefinite article".pos("def", 5); // Outputs 0 - "def" not found beyond 5

The pos method is often used to test for a substring, as follows.

if strl.pos(str2, 1) > 0 then
// str2 is a substring of strl

else
// str2 is not a substring

endif;

trimBlanks Method

The trimBlanks method removes spaces from the start and the end of a string.

write " surrounded by spaces ".trimBlanks(); // Outputs "surrounded by spaces"

It is often used to clean data before it is stored in the database.

Working with Dates and Times

The date and time primitive types are:

= Date, which is the number of days since the start of the Julian period (24 November -4713)
®  Time, which is the number of milliseconds since midnight

®  TimeStamp, which is the combined date and time value

= TimeStamplnterval, which is the difference between two timestamps

= TimeStampOffset, which is the UTC date and time value with a local offset

A Date local variable is initialized with today's date. As a Date variable is essentially a 32-bit integer, you can use
simple arithmetic when working with dates, as shown in the following example.

vars
date: Date;

begin
write date; // Outputs today's date
write date + 7; // Outputs the date next week

end;
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Type Casting

You can convert a value from one primitive type to another by type casting (if such a conversion makes sense). To
cast an expression, append a period and the destination type, as shown in the following examples.

write 65.Character; // Outputs "A"
write 65.Date; // Outputs "28 January -4712"
write "65".Integer + 35; // Outputs 100
write "65ABC".Integer; // Outputs 65

The write instruction converts the expression that follows to a string.

Type-casting instructions can fail at compile time or at run time, as shown in the following examples.

write 5.TimeStamp; // Compile error - invalid type cast
write 500.Byte; // Runtime error - overflow exception

Other Primitive Types

The other primitive types are:

m  Binary, which is binary data (for example, graphics and multimedia)
®  Point, which is the x (horizontal) and y (vertical) coordinates of a point

m  MemoryAddress, which is the address of a C void* pointer

Exercise 5.1 - Rounding

Write a JadeScript method that:

1. Declares a variable of type Decimal with a length of 12 and a scale factor of 4.

2. Uses the read instruction to store a number that is entered by the user in the variable.
3. Rounds the number entered to two decimal places. (Hint: use the roundedTo method.)

4. Uses the write instruction to display the answer.

Exercise 5.2 - Adding a Primitive Type Method

In this exercise, you will use the read instruction to enable the user to enter information.
1. Open a Primitive Types Browser for FirstSchema.
2.  Selectthe Decimal type.

3. Add and code the withTax method, which returns a value that is 15 percent greater, rounded to two decimal
places.
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4. Test the withTax method by adding a JadeScript method, as follows.

testTax () ;

vars

dec: Decimal[l2,2];

begin

read dec;
write dec.withTax() ;

end;

Exercise 5.3 - Substrings

In this exercise, you will work with the first line of text from the customers.txt file.

1.  Openthe C:\JadeCourse\Files\customers.txt file with Notepad.

If you are using a monospaced font (for example, Courier New), it will look similar to the following image.

= a X
=) Customers.txt bt +
File  Edit  View €3
Baynton Barbara Jerusalem |
Piggott Charles Richmond
Watson Dickenson Native Corners
Andrews Lee Cambridge
Hodgson Daniel Cambridge
McDermot Edward Hobart
Flexmore Martin Brushy Plains
Brock Kathleen Cambridge
Burn Pauline Mountain Bottom
Sharp W.J. Richmond

2. Eachline of the file contains a person's first name, last name, and address; for example, the first line is Barbara
Baynton from Jerusalem. This file has a fixed-width format; that is, the fields are followed by differing numbers
of space characters to maintain the columnar alignment of the data.

a.

b.

At which position in the line does Barbara begin?

At which position in the line does Baynton begin?

At which position in the line does Jerusalem begin?

In this file, what is the maximum possible length of a first name?
What is the maximum possible length of a last name?

What is the maximum possible length of an address?
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3. Add a JadeScript method called parsing that contains the following code.

parsing() ;

vars
str, first, last, address: String;
begin
// Copy of the first line from the customers.txt file
str := "Baynton Barbara Jerusalem We
// Use the substring operator str[n:m] to complete this method
first := <to be completed>
last := <to be completed>
address := <to be completed>
write first & " " & last & " from " & address;
end;

Note This method will not compile, because the assignment instructions are incomplete.

Complete the assignment instructions and then execute the method.

Exercise 5.4 - Date Arithmetic

In this exercise, you will determine the number of days until Christmas.

1.  Create a christmas JadeScript method and code it as follows.
christmas({):

vars
today = Dater
¥xmas @ Dater
currentYear = Integer;
begin

currentYear := today.year;
¥xmas.aetDate (25, 12, currentYear):

Write xmas - today:
end:

2. Execute the method.



Module 6 Classes

This module contains the following topics.

Introduction

Database Files

Exercise 6.1 — Adding a Schema

Exercise 6.2 — Loading Transaction Agent Framework (TAF) Classes
Exercise 6.3 — Adding Map Files

Exercise 6.4 — Adding a Class

Exercise 6.5 — Adding a Transaction Agent (TA) Class for Customers
Instances of a Class

Access to Properties

Exercise 6.6 — Adding Attributes

Exercise 6.7 — Adding a Method to the Customer Class for Persisting Data
Exercise 6.8 — Adding Required Methods to the CustomerTA Class for Persisting Data
Exercise 6.9 — Testing with a Jade Script Method

Inspecting Database Objects

Extracting and Loading Schemas

Exercise 6.10 — Inspecting Objects

Exercise 6.11 — Removing Test Objects

Exercise 6.12 — Extracting Multiple Schemas

Introduction
The model for the banking system, which you build during the course, is shown in the following diagram.
Customer BankAccount Bank
I I
ChegueAccount SavingsAccount

Note The name of an abstract class is italicized in a UML class diagram.
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The Customer class is the first class that you create.
The BankAccount class is the abstract superclass for the hierarchy of bank account classes.

The BankAccount contains methods and properties to be inherited by the real subclasses. The ChequeAccount and
SavingsAccount classes are specialized with appropriate additional methods and properties.

The Bank class is the root object class for the system. (The purpose of a root object will be explained in a later
module.)

For simplicity, classes for depositing and withdrawing money from bank accounts have not been included.

Transaction

Deposit Withdrawal

Database Files

The persistent instances of a class are stored in database files, which are files in the system directory with a .dat
extension. Database files are also known as map files, referring to the mapping that exists between classes and
database files. In the following diagram, the Customer class, ChequeAccount class, and SavingsAccount class are
mapped to the bankingmodelschema.dat file, the default map file that is created for the schema.

bankingmodelschema.dat

- . .
- . .

You can create additional database files and map each class to a separate file.

custarmer cuslomer

cuslarmer cuslomear

customer.dat
chegue.dat
savings.dat
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When classes are mapped to separate map files, the impact of a database reorganization can be limited, resulting in
saving time because only the affected files need to be reorganized.

Exercise 6.1 - Adding a Schema

In this exercise, you will add a schema that will contain the database classes for a banking system.

1.  Select the Schema Browser by clicking the S button from the Jade Platform development environment toolbar.

2.  Select RootSchema in the Schema Browser.
3. Add a schema by selecting the Schema menu Add command.
4

Enter BankingModelSchema as the name of the schema and then click the OK button.

Add Schema *

achema Mame BankingModelSchema

2K | | Cancel | | Help |

5. Load a schema into the BankingModelSchema by selecting the Schema menu Load command, enter the
values shown in the following Load Options image, and then click the OK button.

Load Options x

File Selection Load Order

(] Load Multiple Schemas [] Load Multiple Files

Schema File Mame

C:YadeCourse'Files\BankingModelSchema_transaction_agent_framework_dasses,scm Browse. ..

Forms File Name

CiJadeCourse'\Files'\BankingModelSchema_transaction_agent_framework_dasses. ddx Browse. ..

Load Style
Load into the existing current schema version b4

Advanced...
current runtime behaviour will potentially be affected - no structural changes will be allowed

K | | Cancel | | Help
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Exercise 6.2 - Loading Transaction Agent Framework
(TAF) Classes

In this exercise, you will load the Transaction Agent Framework (TAF) into the schema.
1.  Select the BankingModelSchema in the Schema Browser, if it is not already selected.
2. Select the Schema menu Load command.

3. Click the Browse button next to the Schema File Name text box and then select the BankingModelSchema_
transaction_agent_framework_classes.scm file included with the course files.

4. Click the Browse button next to the Forms File Name text box and then select the BankingModelSchema_
transaction_agent_framework_classes.ddx file included with the course files.

5. Forthe Load Style, select Load into the existing current schema version from the drop-down list.

6. Click the OK button, to complete the loading of the TAF classes.

Exercise 6.3 - Adding Map Files

In this exercise, you will add map files for the banking system.
1.  Select the Maps Browser by clicking the M button from the Jade Platform development environment toolbar.
2. Add a map file by selecting the MapFiles menu Add command.

3. Enter customer as the file name and then click the OK button.

o b4
File Dialog

File Mame  \custamer

[ partitionable

Note Do not specify the .dat extension. It is added automatically.

4. Add cheque and savings map files.

Exercise 6.4 - Adding a Class

In this exercise, you will add a BMSCustomer class in the BankingModelSchema. If you want to utilize the
Transaction Agent Framework (TAF) used in the Erewhon demonstration schemas, you should load the framework
classes before you add any of your own classes. This will allow you to add your own classes under the relevant TAF
classes, to make it easier to implement that framework in your system. For details, see "Exercise 2 - Loading
Transaction Agent Framework (TAF) Classes", earlier in this module.

1. Open a Class Browser for the BankingModelSchema by clicking the C button from the Jade Platform
development environment toolbar.

2. Select the BMSModel class in the Class Browser.
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Because this class won't be visible, you can use the F4 shortcut key to find it, as shown in the following image.

Find Type x

Find
BMSModel

Select Reguired Entry [ Find Class Number

BMSModel

BMSModelTA

QurrentErowser| |ﬂewErowser | ‘ Cancel ‘ | Help

3.  Add asubclass to the BMSModel class by selecting the Classes menu Add command.
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4. Enter BMSCustomer as the name of the class, select customer as the name of the map file, and then click the

OK button.
=
Define Class
Class Membership Lifetime Text Tuning Volatility
Mame BMSCustomer
Subdass of | BMSModel hd
Map File customer -
Access — ] Type — ] Persistence
(®) Public (®) Real (®) Persistent
O Protected O Abstract O Transient
[] subschema Hidden [] subschema Final

] Final {Class cannot be subdassed)

Ok | | Mext | | Cancel | ‘ Help |

Tip Forgotten to add the map file from the Maps Browser? You can also add new map files directly from this
dialog, by clicking the Add Map File button.

Exercise 6.5 - Adding a Transaction Agent (TA) Class for
Customers

In this exercise, you will add a Transaction Agent (TA) class for customers.

1.  Selectthe BMSModelTA class in the Class Browser.

Tip UseF4tofind the class.

2. Add asubclass to the BMSModelTA class by selecting the Classes menu Add command.

3. Enter CustomerTA as the name of the class, select bankingmodelschematransient as the name of the map
file, and then click the OK button.
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An example of the Define Class dialog is shown in the following diagram.

Define Class *

Class Membership Lifetime Text Tuning Valatility
Mame CustomerTA
Subdass of  BMSModelTA hd
Map File bankingmodelschematransient -
Access — ] Type — ] Persistence
(®) public (®) Real Persistent
D Protected D Abstract @ Transient
[] subschema Hidden [] subschema Final

] Final {Class cannot be subdassed)

Ok | | Mext | | Cancel | | Help ‘

Instances of a Class

The main component of any Jade application is an object. These objects represent real-world entities. When building
a Jade application, you merely mirror reality by creating the components that make up the real-world business system.

Bank object

An object is an instance of a class. Classes are created by developers as the blueprints or templates that are used to
describe and build objects.

Customer object

Customer

&o” address: String[25]

— . | &" firsthames: String[25]
ao” lastMame: String[15]

&¢" number: Integer

At run time, a Jade application works with objects that represent real-world entities; for example, branches, bank
accounts, and customers. These objects are instances of a class. They have values that can be changed; for
example, the address property of a customer.
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Each instance has an object identifier (OID), which is assigned to the object when it is created. The OID is used by the
Jade Object Manager to keep track of the object. In the following diagram, the OID is 2054.157. The first part (2054) is
the class number, so all instances of the Customer class begin with 2054. The last part (157) is the instance number,
indicating that it is the 157t Customer object that was created.

2054157
address

firstNames |Clark

lastMame |Kent

number 42

Access to Properties

A property can have one of the following access mode options.

= Public

m  Read-only

= Protected

A property can be accessed without restriction by a method in the class in which it is defined (or a subclass). The

purpose of the access mode option is to specify what can be done with the property in methods in other classes. As an
example, consider the following lines of code involving the balance property of ba, a bank account object.

// Getting the value
write ba.balance;

// Setting the value
ba.balance := 100;

Whether the lines of code prevent the method from compiling depends on the access mode option, as shown in the
following table.

Access Getting the value is allowed Setting the value is allowed
i Public Yes Yes

&g" Read-only Yes No

Protected No No

The two extremes are public access, where there are no restrictions on accessing the property, and protected access,
where the only way to access the property is through methods that have to be provided in the class. You have to
decide the access mode that is appropriate.

By making a property protected, it cannot be used directly by other classes. It is essentially hidden. However, the
motivation for hiding properties is not secrecy. The goal is to provide a simple interface to the class; that is, a simple
way of working with instances of the class.

In this course, the read-only option (a pragmatic compromise between public and protected) is used for most
properties.
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Exercise 6.6 - Adding Attributes

In this exercise, you will add attributes to the Customer class.
1.  Select the Customer class in the Class Browser.
2.  Add an attribute by selecting the Properties menu Add Attribute command.
3. Perform the following actions on the Define Attribute dialog.
a.  EnterfirstNames as the name of the class.
b.  Select String as the type.
c. Setthe length to 25 characters.
d. Setthe access mode to read-only.

e. Click the OK button.

4
Define Attribute

Mame  [firsthames

Type  [String -
[~ ACCEss
D Public D Protected @ Read Only
— Primitive
Length 25 -or- ] Maximum Length
Scale Factor

[T wirtual [] subschema Hidden Enter Text...
= o [ =

4.  Add the read-only attributes specified in the following UML class diagram.

Customer

&a” address: String[25]
&g firsthames: String[25]
g lastMame: String[15]
&d" number: Integer

Make sure that you set the lengths to the values specified in the previous diagram, because the lengths will be
relevant later in the course.

5. Addthe address, firstNames, and lastName attribute properties to the CustomerTA class but as Public
attributes rather than Read Only attributes.

{
CustomerTA & address !
& firstNames

ﬂ—l
n
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Exercise 6.7 - Adding a Method to the Customer Class for
Persisting Data

In this exercise, you will add a method for persistent data to the Customer class.
1. Select the Customer class in the Class Browser.
2. Add amethod called setCommonProperties, by selecting the Methods menu New Jade Method command.

You will get a warning that you are reimplementing a superclass method followed by a second warning that this
will recompile referencing methods. Click Yes on both of these dialogs, the first of which is shown in the following

message box.

Warning

\:%/ You are reimplementing a superdass method. Continue?

[] remember my selection and hide in the future,

3. Code the method as follows.

setCommonProperties( pTA : CustomerTR ) updating, protected;
begin
inheritMethod( pT& );
self.address := pTA.address.trimBlanks():
self.firstNames := pTA.firstNames.trimBlanks() ;

// Only update the value if it has been changed o avoid unnecessary inverse maintenance
if self.lastName <> pTA.lastName then

self.lastName := pTA.lastName.trimBlanks();
endif;

end;

Note We are deliberately currently not setting the number property in this method. (In a later module, you will
code a mechanism to generate a unique value.)

4.  Compile the method by pressing F8.

Exercise 6.8 - Adding Required Methods to the
CustomerTA Class for Persisting Data

In this exercise, you will add the required methods to the CustomerTA class for persisting data.
1.  Select the CustomerTA class in the Class Browser.

2. Add amethod called populateFromObject. You will get a warning that you are reimplementing a superclass
method. Click Yes on this message box.
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3. Code the method as follows.

populateFromObject ( pCustomer : Customer )} updating;

begin
inheritMethod( pCustocmer };

self.address := pCustomer.address;

self.firstNames : =r.firstNames;
self.lastName := .lastName;
self.number := pC r .number ;

end;

4.  Compile the method by pressing F8.

5. Add amethod called getModelObjectClass. You will get a warning that you are reimplementing a superclass
method followed by a second warning that this will recompile referencing methods. Click Yes on both of these
message boxes.

6. Code the method as follows.

getModelObjectClass () : Class protected;

begin
return Customer;
end;

7.  Compile the method by pressing F8.

8. Add amethod called initialize. You will get a warning that you are reimplementing a superclass method. Click
Yes on this message box.

9. Code the method as follows.

initialize () updating:;

begin
inheritMethod () ;

self.address := null;

self.firstNames := null;

self.lastName := null;
end;

10. Compile the method by pressing F8.

Exercise 6.9 - Testing with a JadeScript Method

In this exercise, you will add a createCustomer JadeScript method to test the create method.
1.  Select the JadeScript class in the Class Browser.

2. Add amethod called createCustomer, by selecting the Methods menu New Jade Method command.
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3. We now code the method using the TAF framework class to create the persistent customer, as follows.

createCustomer () ;

vars
customerThA : CustomerTh;
begin
create customerTR transient;
"Gotham City™;
"Bruce™;

customerTA.address :=
customerThA.firstNames :=
customerTA.lastName := "Wayne";

if not customerTA.persistEntity( BMS Full update )
write customerTA.getFullErrorDetails();
return;

endif;

write "Customer created successfully”™;
epilog

delete customerTh; // Prevent transient leak
end;

then

4.  Compile the method by pressing F8.

5.  Execute the method through the debugger, using the Step into next statement toolbar button to see the

sequence in which code is executed.

6. Change the data in the createCustomer JadeScript method and then execute the method again.

There should be two customers in the database.

In this method, the persistEntity method on the transaction agent class is used to create a persistent instance of the
associated model class. Later in the course we will use the same persistEntity method to update existing instances of

the associated model class.
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Inspecting Database Objects

You can inspect persistent database objects using the Object Inspector. The following diagram shows the customer
objects that you created in the previous exercise.

Class CID (Object Identifier)
— O x

,;r_«. Schema Inspector for Customer [2043.2]

File Options Help

Customer

Hiskary Search ko el =) i --égustumerll'2ﬂ49.2---
— "Ubania"
- 1toizof 12-- address ;rstﬁ;;es = 'Eulﬁ:izur"
Customer (2049, 1 firstMarmes lasthlame = "Widmerpoal®
(Customer (2049,2) lasHhanne cumber = 0
Customer (2049,3)
niurnber
Customer (2049.4) P
Custarmer (2049,5) Ohiject
Customer (2049,6) ...edition. ..
Customer EZMQ ' ?g .. lastUpdateTranID,..
Cuskamer (2049.5 R
tionTirme. ..

Customer (2049,3) Crela _'l'_:"" me
Customer (2049, 10) - ovolatiliy...

Customer (2049,11)
Customer (2049,12)

If you double-click an object in the left-hand pane, a new Object Inspector window is opened to display the object in
detail.

—_ O x
Schema Inspector for Customer [2049.2]

File Options Help

Customer

Hiskary Search R T = "Ukopia"

—Cuskomer (2049, 2 address

firstMarnes

lasthame

number

***Object***
...edition, ..
\lastUpdateTranID, ..
LcreationTime. .

- ovolatiliey,

If you single-click a property in the middle pane, the value of the property is displayed in the right-hand pane. Other
information about the object that is displayed is the:

m  edition, which is one (1) for the first transaction as it creates the object, and it is incremented for each
subsequent transaction that updates the object.
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creationTime, which is the date and time at which the object was created, as shown in the following image.

— 0O x
Schema Inspector for Customer [2049.2]

File Options Help

Customer

Histary Search kT chamertt 23 June 2023, 10:56:45
—Custamer (2049, 2) address
firstMames
laskMarne
nurnber
***Object***
..edition, ..
. JastlpdateTranID...

,CreationTime. ..
sowolatiliby,

To use the same form instead of a new Schema Collection Inspector form each time a new object is selected for
inspection, click the Use Same Window command in the Options menu. When the Use Same Window command is
checked, each double-click of an object in an Inspector form re-uses the same form to display the selected object,
replacing the previously displayed object. A pane at the left of the form contains a hierarchical list box displaying all of
the objects that have previously been inspected. The hierarchy indicates the history of how the objects were
inspected.

The entries display the value of the name property if it exists in the object, followed by the class name and the Jade
object identifier (oid). Clicking on an entry in the hierarchical history list at the left of the form displays the selected
object again.

The ways in which you can invoke the Object Inspector are as follows.

In the Class Browser, select the Customer class and then select the Classes menu Inspect Instances
command (or press Ctrl+l).

In a method, code one of the following instructions.

cust.inspect() ;
cust.inspectModal () ;
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®  |nthe debugger, select a variable and then press Ctri+l.
. —_ O x
Debug: BankingModelschema - [Method: Customer:create]
Debug Breakpoints Variables View Options Window Help
("'N + . B—
Sm | g & 0Q o= OB
Local ¥ariables = B = Call Stack = B =
|Usage | B ==Customeri2048 20== Customer:create
o B ==JadeScripti 07 1 (t)== JadeScript::cresteCustomen77)
& parameter
" parameter
& last "Widmer poal” String parameter
Method: Customer::create = @ =

create (addr, first, last: String) updating;

begin
self.firstNames := first.trimBlanks():

self.lastName := last.trimBlanksi();
end;

receiver: Customer /204920 status: Ready

Extracting and Loading Schemas

You can extract a complete schema, parts of a schema, or multiple schemas; for example, as a backup before you
reorganize your database or you install a new release of the Jade Platform. You can load the extract files into another

Jade system. The deployment mechanism for a Jade system is shown in the following diagram.

Schema File
(.scm)
Development extract + load > Runtime
System System
Forms File
(.ddx)

The extract process creates two files.

m  The schema file contains class definitions, method code, and so on, from the Class Browser.

= The forms definition file contains the forms that you designed in the JADE Painter.
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To extract a schema selected in the Schema Browser, use the Schema menu Extract command. Check the
Forms/Mappings as XML (ddx file) check box to extract the form descriptions in the newer .ddx format, which is
more human-readable than the legacy .ddb format.

=
Extract Schema ‘BankingModelSchema'

Extract Options ] Schema Options

— Opkions

@ Current Schema

@ Extract Al D Parameter File D Selective D Changes

D Multiple Schemas Extract Latest Forms)Mappings as sML {ddz file)

schema File Mame Bankingtodelschema, scm Browse. ..

L0 File Mame BankingModelScherna, ddx Browse. ...

(04 | ‘ Cancel ‘ ‘ Help
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To load a schema, use the Schema menu Load command from the Schema Browser. Alternatively, if the Jade

Platform development environment is not available, you can use the JADE Schema Load utility.

oS

B ' Load Schema Source

Conneckion Parameters

Database Path | iy JadeCourselsystem
Ini Filz Mame | i JadeCourselsystermtjade.ini
server Type |Ml_||tiLIser ﬂ

Source File Parameters

Schema File Mame | CtischemasiBankingModelSchema. scrm
Forms File Mame | CtischemasiBankingModelSchema, ddx
Load Style |Latest Schema Version ﬂ

Reorg Parameters

Suppress Reorg B Allow Updates

Show Progress v Initiake Transition

v
v

[ Replavable Default -

.

Cancel

Advanced Options. ..

HiE

Bl

Help

Exercise 6.10 - Inspecting Objects

In this exercise, you will inspect the objects you created in the previous exercise.

1.

2
3.
4

Select the Customer class in the Class Browser.

Select the Classes menu Inspect Instances command or press Cirl+l.

Inspect two customers.

Select the File menu Close All command to close the inspector window or all of the open inspector windows if

you are not using the same window (that is, the same form).

99
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Exercise 6.11 - Removing Test Objects

In this exercise, you will remove the customers you created previously.
1.  Select the JadeScript class in the Class Browser.

2. Add a method called removeTestData, which is coded as follows.

removeTestData () ;

begin
beginTransaction;
Customer.instances.purge() ;
commitTransaction;

end;

In this method:

o The instances property for a class is a collection that is created dynamically from information in the
database files.

Note The instances method bypasses the mechanisms in Jade that ensure information is current.

o The purge method is a generic method for collections that removes the objects from the collection and then
deletes the objects.

o Persistent objects can be deleted only within a transaction.

3.  Execute the method.

4. Inspectinstances of the Customer class. The following message box should be displayed.

Message

[0‘. Selected class has na instances

Exercise 6.12 - Extracting Multiple Schemas

In this exercise, you will extract BankingModelSchema and FirstSchema with a multiple schema extract.
1. Select the Schema Browser.
Select the Schema menu Extract command.

Select the Multiple Schemas option.

A w0 DN

Change the name in the Multi Extract File text box to Banking.mul and then click the Browse button to specify
where the extract files should be located.

5.  Check the Forms/Mappings as XML (ddx file) check box.
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6. Select the Schemas tab and then click the >> button to select both schemas.

=
Extract Multiple Schemas
Extract Options ] Schema Options Schemas
BankinghodelZchema
FirstSchema
QK ‘ ‘ Cancel ‘ | Help

7.  Click the OK button.
8.  Open the Banking.mul file in Notepad. It lists the schema and forms definition files that were extracted.

#MULTIPLE SCHEMA EXTRACT
BankingModelSchema.scm BankingModelSchema.ddx
FirstSchema.scm FirstSchema.ddx






Module 7 Root Object

This module contains the following topics.

= |ntroduction

®m  |nitializing the Root Object

= Constructor

m  Exercise 7.1 — Adding the Bank Class

m  Exercise 7.2 — Adding a myBank Reference and initialize Method
m  Exercise 7.3 — Modifying the Customer::onCreate Method

= Working with Files

= Working with Common Dialogs

m  Exercise 7.4 — Reading from a File

m  Exercise 7.5 — Using the File Open Dialog

Introduction

A common design strategy is to have a class that has a single instance representing the business or organization that
the software serves. The single instance is called the root object.

In the banking system, the Bank class is the class that will have the root object.

One of the main uses of the root object is to own complete collections of instances of a class, which are needed by the
application. You will use collections in a later module to enable a customer to have a collection of his or her bank
accounts. However, the application requires a more-comprehensive collection of bank accounts belonging to all
customers. The root object is the usual place to store it.

A more immediate use of the root object will be to generate a sequential number for each new customer. The bank
root object will store the number used for the latest customer. When a new customer is created, the bank object will
increment the stored number and return that value.

Bank root object Customer objects

number




jJadeplatform Developer's Course

104

Module 7 Root Object

Initializing the Root Object

The root object, which is the single instance of the Bank class, must be easily accessible from code anywhere in an
application or JadeScript method. You could use the firstinstance or lastinstance method every time the root object
is needed, as follows.

Bank.firstInstance()

The firstinstance or lastinstance methods are expensive because they retrieve the OID directly from the database
files. A better approach is to use the app object to store a reference to the root object.

Bank root object

|Il ]
! app ; = custNum E

If the reference to the root object is called myBank, using the naming convention of prefixing references to single
objects with my, the root object can be accessed in code as follows.

app .myBank
In addition to setting up a myBank reference of type Bank in your Application subclass, you must ensure that:
®  Aninstance of the Bank class is created if one does not exist
®  The myBank reference is initialized to the singleton instance

This will be implemented in an initialize method in your Application subclass.

Note Before the root object can be accessed with app.myBank, an application or JadeScript method must execute
app.initialize.

Constructor

A constructor is a method in a class that is automatically called when an instance of that class is created. The name of
the method must be create. A constructor is often used to set default values for properties.

When a Customer object is created, you will use a constructor to set the value of the number attribute to the value
returned by the nextCustNum method of the root object.

Exercise 7.1 - Adding the Bank Class

In this exercise, you will add the Bank class in the BankingModelSchema. The class will have a custNum attribute
and a nextCustNum method to increment this value and return the result.

1.  Select the BMSPersistent class in the Class Browser.

2. Add asubclass to the BMSPersistent class by selecting the Classes menu Add command.
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3. Enter Bank as the name of the class, select bankingmodelschema as the map file, and then click the OK

button.
Define Class
Class ] Membership ] LifFetime 1 Texk ] Tuning ] Yalatility
Marne Bank:
Subclass of | Object v
Map Eile bankingmodelschema b4
Bccess —— Type Persistence
@ Public @ Real @ Persiskent
D Protected D Abstract D Transient
[] subschema Hidden [] subschema Final
[J Final {Class cannot be subclassed) Add Map File
- | =

Note The default (bankingmodelschema) map file is fine, as we will only ever be instantiating one Bank

object.

Add an attribute called custNum, by selecting the Properties menu Add Attribute command.

Select Integer as the type, set the access mode to protected, and then click the OK button.

=
Define Attribute

Mame  |cuskMum

Tyvpe  [Inkeger -
 Access
D Public @ Protected D Read Only
— Primitive
Length 4 -0r- Mazxirnumn Length

Scale Factar

[ wirtual (] subschema Hidden Enter Text...

I

| | Cancel | | Help |

Add a method called nextCustNum, by selecting the Methods menu New Jade Method command.
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Check the Updating option, because the method will increment the custNum attribute.

4
Jade Method Definition for Bank
[] Reimplement Superclass Method
Marne ek Custhum
Lpdating ahstrack [CJFrotected [] subschema Hidden
Type Method

r— Final Settings
() Final () subschema Final () Subschema Copy Final

— Execution Location

@ Default O Server O Client

Enter Text...
= [ [ =

6. Code the method as follows.

nextCustNum() : Integer updating;

begin
self.custNum += 1;

return self.custNum;
end;

Exercise 7.2 - Adding a myBank Reference and initialize
Method

In this exercise, you will add a reference to the root object in your Application subclass.

1. Select your Application subclass in the Class Browser. This will have the same name as your schema, in this
case, BankingModelSchema.

2. Add areference by selecting the Properties menu Add Reference command.
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Enter myBank as the name, select Bank as the type, set the access mode to read-only, and then click the OK

button.

Define Reference

Current Class banldngMDdelSchema

Exclusive
~ Property
Marne rmvBank.
Tvpe Bank.
[] subschema Hidden [ wirtual
ACCess
’7 D Fublic D Prokected @ Read Cnly

Define Inverse, .

Enker Text...

. ]

Cancel

Help

Warning

? ,.‘ ‘You are reimplementing a superclass method, Continue?

Add a method called initialize. A message box warns you that there is already a method of that name in the
Application hierarchy. Click the Yes button, to continue.
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5. Complete the coding of the initialize method, as shown in the following image.

File Edit Jade Options Browse View Classes Properties Methods History Window Help - @ X
i O DEFIMES 208 M0 2O [J@H
X Schema Browser : Customer X s
& Object = Attributes. Constants References _ Instance Type Interface

= Applicaton & bmsAboriransacon

&4 myNotificationManager & bmsCommitTransaction
5] BankingModelSchema

& exception_handler_ignore_4_1090_1072_1046_with_co
3 BlSObjec e

& BMSPersistent
= BMSModel
& Customer
5 Bank
BMSTransient
Collection

RS —

1 initialize() updating;

a3

3 begin

4 // Try to get the Bank, if it exists.
5 self.myBank := Bank.firstInstance():;
6

7 // If it doesn't exist yet, then create the Bank singleton
8 if self.myBank = null then

9 beginTransaction;

10 create self.myBank persistent;

11 commitTransaction;

12 endif;

i3 end

14

Compilation complete - no errors

Ready |

“weo (WS | [NoM| | delSchema o

Note Before the root object can be accessed with app.myBank, an application or JadeScript method must execute
app.initialize.

Exercise 7.3 - Modifying the Customer::onCreate Method

In this exercise, you will implement the onCreate method on the Customer class to obtain a unique identifier (ID)
number from the Bank class.

1.  Select the Customer class in the Class Browser.

2. Add amethod called onCreate and code it as follows. You will get a warning that you are reimplementing a
superclass method. Click Yes on this message box.

onCreate( pTA : CustomerTA ) updating;

begin
inheritMethod({ pT& };

self.number := app.myBank.nextCustNum() ;
end;

3.  Compile the method by pressing F8.
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4. Testthat the onCreate method works by adding app.initialize to the createCustomer JadeScript method, as
follows.

createCustomer () ;

Vars
customerTA : CustomerTi;

begin
app.initialize();l

create customerTA transient;

customerTA.address := "Gotham City";
.. firstNames := "Bruce";
.. lastName := "Wayne";

if not customerTA.persistEntity( BMS Full update ) then
write customerTA.getFullErrorDetails():;
return;

endif;

Wwrite "Customer created successfully”:

epilog
delete customerTA; // Prevent transient leak
end;

5. Execute the JadeScript method twice, using the debugger.

6. Inspectthe two new customers. The value of the number attribute should be 1 for the first customer and 2 for the
second customer.

Working with Files

A Customers.txt file has been provided to bulk-load hundreds of customers. In a later exercise, you will write a
JadeScript method to open this file, read each line, and then create a customer object from the text that has been
read. RootSchema has a hierarchy of classes for working with files and folders in your code.

FileMode

?

| ]
File FileFolder
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To work with a file, you create a transient instance of the File class and set its fileName property to the full path name
of the file.

v 5 05(C)

w ladeCaurse
- files
T T
- o
& Y
Data K \
= L] ]
=| Customers.txt 1—2 file |
Y ’
N /
b s
-~ -

The following methods of the File class are used to read the information in a file.

Method Description
readLine Returns the text from the next line in the file
endOfFile Returns true when the end of the file is reached

Working with Common Dialogs

Rather than hard-coding the full path name of a file, you can ask the user to select the file by using the Microsoft Open
File dialog, which is one of the Microsoft common dialogs. To use one of these dialogs, create an instance of a
CMDialog subclass.

The CMDialog hierarchy of classes is defined in RootSchema.

ChiDialog

| ] ] ]
CMDCaolor CMDFileCpen CMDFileSave CMDFont CMDPrint

The open method of the CMDFileOpen class returns zero (0), to indicate that the user has successfully opened a file,
in which case the fileName attribute contains the full path name of the file that was opened. If the user clicks the
Cancel button, the open method returns one (1).
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Exercise 7.4 - Reading from a File

In this exercise, you will use the data in the Customers.txt file to create hundreds of customers.

1.  Add a JadeScript method called createCustomersFromFile and then code it as follows.

createCustomersFromFile () ;

vars
inputFile : File;
nextLineInFile : String;
customerT?A : CustomerTh;
begin

app.initialize () ;

create customerTA transient;
create inputFile transient;

inputFile.fileName := "c:\JadeCourse\Files\Customers.txt";
inputFile.mode := File.Mode Input;

inputFile.open();

while not inputFile.endOfFile() do

nextLineInFile := inputFile.readLine()};

customerTA.initialize();

customerTA.address := nextLineInFile[ 41 : end ]:

customerTA.firstNames := nextLineInFile[ 16 : 25 1;

customerTA.lastName := nextLineInFile[ 1 15 1»;

customerTA.persistEntity( BMS Full update );
endwhile;

inputFile.close () ;

epilog
delete inputFile;
delete customerTA;
end;

Although the createCustomersFromFile method executes as expected in an ANSI Jade system, exception
5011 (Record truncated to maxRecordSize characters) is raised in a Unicode Jade system, because ANSI text
files such as Customers.txt file differ from Unicode text files.

To tell Jade the file type of Customers.txt, add one of the following lines after the create inputFile transient;
line in your JadeScript.

file.kind := File.ANSI; // works for ANSI text files
file.kind := File.Kind Unknown Text; // works for ANSI and Unicode text files
2. Execute the method and then inspect the customers that are created.

In this method:

®  app.initialize is executed as the first instruction, so that the method can access the root object.
®m  The condition not inputFile.endOfFile tests that there is still more information to be read.

= The transient File object is deleted at the end of the method.

As there is no garbage collection in Jade, you should delete transient objects when they are no longer needed.

Note Deleting the File object also closes it, and avoids the file being left in use.
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®  The epilog section contains instructions that should always be executed. If a return instruction is encountered
before the end of the method or an instruction raises an exception, epilog instructions are always executed
before the method returns.

Exercise 7.5 - Using the File Open Dialog

In this exercise, you will enhance the createCustomersFromFile JadeScript method by using the Microsoft Open File
dialog to select the Customers.txt file.

1.  Execute the removeTestData JadeScript method.

2. Modify the createCustomersFromFile JadeScript method, as follows.

createCustomersFromFile () ;

vVars
fileOpenDialog : CMDFileOpen;
inputFile : File;
nextLineInFile : String;
customerTA : CustomerThA;
begin

app.initialize();

create file
if fileO

1Dialog.open() <> 0 then

the user did not select a file

i

create customerTA transient;
create inputFile transient;

ing ile.fileN

me := "c:\J r File

inputFile.fileName := fileOpenDialog.fileName;
inputFile.mode := File.Mode Input;
inputFile.open() ;

while not inputFile.endOfFile () do

nextLin 1File := inputFile.readLine();
initialize():;
address := nextLineInFile[ 41 : end ];
,. firstNames := nextLineInFile[ 1€ : 25 1;
customerTA.lastName := nextLineInFile[ 1 15 1:
customerTA.persistEntity( BMS Full update );

endwhile;
inputFile.close();

epilog
delete fileOpenDialog;
delete inputFile;
delete customerTA;
end;

Execute the createCustomersFromFile method and then inspect the customers that are created.

In this method:

m  app.initialize is executed as the first instruction, so that the method can access the root object.
= Atransient CMDFileOpen object is created and it is deleted in the epilog section.

®  The method is exited from early if the user fails to open a file successfully.
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This module contains the following topics.

Introduction

Protected Methods

Real versus Abstract

Schema Versions

Exercise 8.1 — Adding the BankAccountTA Class

Exercise 8.2 — Adding an Abstract Class

Exercise 8.3 — Changing the Bank Class

Exercise 8.4 — Implementing the BankAccount::onCreate Method
Inheritance

Polymorphism

Validating a Schema

Exercise 8.5 — Adding a ChequeAccount Class

Exercise 8.6 — Adding a SavingsAccountTA Class

Exercise 8.7 — Adding a SavingsAccount Class

Exercise 8.8 — Adding Additional Methods to Transaction Agent Classes
Exercise 8.9 — Creating Bank Accounts with a JadeScript

Exercise 8.10 — ATM Simulation

Introduction

In this module, you will create a hierarchy of bank account classes.

BankAccount

=

Inheritance and Polymorphism

ChequeAccount

SavingsAccount

In a similar pattern to the RootSchema hierarchies of FileNode classes and CMDialog classes, the bank account
classes have an abstract superclass with common properties and methods and real subclasses, which can be

instantiated.



jJadeplatform Developer's Course

114 Module 8 Inheritance and Polymorphism

The properties and methods of the BankAccount class are shown in the following class diagram.

BankAccount

d&a” balance: Decimal[12, 2]
&a” myCustomer: Customer
&d” number: Integer

ﬁ create()

+  canWithdraw{amount: Decimal): Boolean
depositfamount: Decimal)

& withdraw(amount: Decimal)

All of the properties are read-only, to limit updating to methods in the class; for example, the balance property will be
updated only by the deposit and withdraw methods.

Protected Methods

Methods are either public, which means they are part of the interface of the class, or they are protected. A protected
method (sometimes known as a helper method) can be called only by a method in the same class or a subclass.
Unlike public methods, it is not part of the interface of the class.

The purpose of the canWithdraw method in the BankAccount class is to check that there are sufficient funds in the
account for the withdrawal to proceed. It is called by the withdraw method and if it returns true, the withdrawal is
allowed. If it returns false, a message box is displayed, advising the user that there are insufficient funds, and that
consequently the withdrawal is not possible.

The canWithdraw method is not called under any other circumstances. For that reason, it has been made protected
by adding the word protected to the method signature.

canWithdraw (amount: Decimal): Boolean protected;

Real versus Abstract

The terms real and abstract apply to classes and to methods.
The consequences of making the BankAccount class abstract are:

®m  [nstances of the BankAccount class itself are not allowed. (You can create instances of the ChequeAccount
and SavingsAccount subclasses.)

®  Methods can be abstract or real. (Real classes like the Customer class cannot have abstract methods.)

=] Real methods have an implementation; that is, a method body for instructions.

some_method() ;

vars

// Local variables
begin

// Your code here
end;

o Abstract methods have only the signature line. The implementation is deferred to the subclasses.

some_method () abstract;



jJadeplatform Developer's Course

Module 8 Inheritance and Polymorphism 115

An abstract method specifies the parameters and return type that the implementation of the method
inherits.

The code for the canWithdraw method is different for ChequeAccount objects and SavingsAccount objects. For
ChequeAccount objects, a withdrawal will be allowed provided that the overdraft limit is not exceeded. For
SavingsAccount objects, there is no overdraft facility so the requirement is that the balance attribute should not be
allowed to become negative.

The canWithdraw method is abstract in the BankAccount class, to defer the implementation to the subclasses.

Schema Versions

From the schema browser, you can create another version of your schema.

— O =
Schema Browser

[l RootSchems

[=] BankinghodelSchems
[=] BankinghodelSchems
[=] FirstSchema

Latest version
Currentversion

]

The current version of a schema contains the current definitions of the classes. Applications and JadeScript methods
can be run only with the current version.

The latest version contains changed class definitions that have yet to be implemented; that is, brought into effect.
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The browsers for the current and latest version are colored differently. The following image shows the current
definition of the Bank class and the changed definition in the latest version, which has an additional property and

method.
- — 0O x
BankingModelschema Class Browser: Bank
References - Instance Twpe Inkerface
- attribukes Caonskanks i nestCusthium

|‘E| custhum

BankingModelSchema {Latest) Class Browser: Bank

References all Instance Tvpe Interface
Attributes Constants i nestAccountum
i nesACusthum
ACCOUrtum
custhium

[=] JadeScript
WebZSession

The changes in the latest version can be brought into effect by selecting Schema menu Reorg Schema command, or
by pressing the Schema Needs Reorg toolbar button.

The reorganization restructures the data to be consistent with the latest version. After the reorganization, there is a
single schema version; the latest version ceases to exist.

Alternatively, if you want to abandon the changes and not perform a reorganization, you can use the Schema menu
Unversion command to discard the latest version.

The advantages of making changes in the latest schema are:
u

Implementation of changes can be deferred until the most-convenient time.

m  The current version is available while the latest version is reorganized. Only the final transition step requires the

system to be offline.

Exercise 8.1 - Adding the BankAccountTA Class

In this exercise, you will add a BankAccountTA class in the BankingModelSchema.

1.  Selectthe BMSModelTA class in the Class Browser.

2. Add asubclass to the BMSModelTA class by selecting the Classes menu Add command.
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3. Enter BankAccountTA as the name of the class, select bankingmodelschematransient as the map file, and
then click the OK button.
-4
Hia Define Class
Class Membership Lifetime Text Tuning Volatility
Mame BankAccountTA
Subdass of |EMSModeTA
Map File bankingmodelschematransient -
Access Type Persistence
@ Public @ Real Persistent
() Protected () abstract (®) Transient
[] subschema Hidden [ 5ubschema Final
[J Final (Class cannot be subdassed)
- [ [ =]
4. Add a public Balance attribute of type Decimal, length 12, and scale factor 2.
5. Add a public Number attribute of type Integer.
6. Add a public myCustomer reference of type Customer.
7. Addanew initialize method.
8. Code the method as follows.

initialize() updating;

begin
inheritMethod () ;

self.balance null;

self.myCustomer := null;

end;

Exercise 8.2 - Adding an

Abstract Class

In this exercise, you will add an abstract BankAccount class in the BankingModelSchema. The properties and
methods will be those specified in the UML class diagram under "Introduction”, earlier in this module.

1.
2.

Select the BMSModel class in the Class Browser.

Add a subclass to the BMSModel class by selecting the Classes menu Add command.
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Enter BankAccount as the name of the class, select bankingmodelschema as the map file, select the

Abstract option, and then click the OK button.

Define Class

Class ] Membership 1 Lifetime ] Text ]

Mame BankAccount
Subdass of |EMSModel

Map File bankingmodelschema

Access ——— Type
@ Public D Real
() Protected (®) Abstract
[ 5ubschema Hidden [ 5ubschema Final

Final (Class cannot be subdassed)

Tuning 1 Volatility

Persistence

@ Persistent

Y .
) Transient

Add Map File

[ e |

Add a read-only balance attribute of type Decimal with a length (precision) of 12 and a scale factor (number of

decimal places) of 2.

b4
Define Attribute
MName  |balance
Type  |Decimal -
[~ ACcess
O Public O Protected @ Read Only

— Prirnitive

Length 12 -ar- Maximum Length

Scale Fackor 2

[ wirtual [] subschema Hidden Enter Text...

-

| | Cancel | | Help |

Add a read-only number attribute of type Integer.

Add a read-only myCustomer reference of type Customer.
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Add a canWithdraw method that is abstract.

=
Jade Method Definition for BankAccount
(] reimplement Superclass Method
Mame cantithdraw
[Jupdating abstrack [ protected [] subschema Hidden

] Tvpe Methad

— Final Settings
D Final D Subschema Final D Subschema Copy Final

— Execution Location

@ Default D SErver D Client

Enter Text...
B [ oo [ =

Change the signature to include an amount parameter and to return a Boolean type.

|<:anWithdraw( pAmount : Decimal )} : Boolean abstract;|

Exercise 8.3 - Changing the Bank Class

In this exercise, the Bank root object will be changed to store the number used for the most-recently created bank
account, in addition to storing the number used for the most-recently created customer. You will also add a method to
increment the account number and return the next number to be used.

1.

2.

Select the Bank class in the Class Browser.

Add an attribute called accountNum by selecting the Properties menu Add Attribute command.
Select Integer as the type, set the access mode to protected, and then click the OK button.

You are warned that a reorganization is required. Click the Yes button.

The schema is then automatically versioned. Click the OK button.

Start the reorganization by clicking the Schema Needs Reorg toolbar button.



jJadeplatform

Developer's Course

120

6. Click the Reorg button in the Classes Needing Reorg dialog.

Classes Meeding Reorg

=chems BankinghodelZchema
Clasz Bank (Reord)
Database Files
bankingmodelzchema (204500 bytes)

show progress

[ ] wait For reorg to finish
Allow updates

Initiate kransition

Feplavable

Reorg Zancel

Help

Module 8

Inheritance and Polymorphism

7. Add an updating method called nextAccountNum, by selecting the Methods menu New Jade Method

command.

8. Code the method as follows.

begin
self.accountNum += 1;

return self.accountNum;
end;

nextAccountNum ()} : Integer updating;

9. Compile the method.

Note Possible improvement: the duplication of code in the nextAccountNum and nextCustNum methods
suggests the abstraction of a purpose-built SequenceNumber class.
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Exercise 8.4 - Implementing the BankAccount::onCreate

Method

In this exercise, you will add the onCreate method to the BankAccount class, which will assign a new value to the

number attribute.
1.  Select the BankAccount class in the Class Browser.
2. Add a method called onCreate.

3. Code the method as follows.

onCreate( pTA : BankAccountTA ) updating;

begin
inheritMethod({ pTA );

self.number := app.myBank.nextAccountNum () ;

self.myCustomer := pTA.myCustomer;
end;

4. Add a method called setCommonProperties.

5. Code the method as follows.

setCommonProperties( pTZ : BankAccountTZ ) updating, protected;
begin

inheritMethod({ pT& );

self.balance := pTA.balance;
end;
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Inheritance

Inheritance defines an is a kind of hierarchy between classes in which a subclass inherits properties and methods
defined in one or more superclasses; for example, in the hierarchy of bank account classes, a ChequeAccount object
is a kind of BankAccount. A superclass can be shared by one or more subclasses, but a subclass cannot have more
than one superclass.

BankAccount

&a” balance: Decimal[12, 2]
& myCustomer: Customer
&' number: Integer

iz canWithdraw(amount: Decimal): Boolean

=

SavingsAccount ChegueAccount
&g interestRate: Decimal[12, 2] &g overdraftLimit: Decimal[12, 2]
& canWithdraw(amount: Decimal): Boolean = canWithdraw(amount: Decimal): Boolean

balance

myCustomer
overdraftLimit

balance

interestRate 4,25

myCustomer
number

A subclass inherits all properties and all methods defined in classes above it in the hierarchy. A subclass can
reimplement methods defined in a superclass to extend or replace superclass behavior.

Note When you reimplement a method, you can use inheritMethod to call the superclass implementation.

Polymorphism

Polymorphism means many forms. In the banking system, bank accounts come in many forms: cheque accounts,
savings accounts, credit card accounts, and so on. A bank account handles a withdrawal request by calling the
canWithdraw method, which also comes in many forms. Each canWithdraw implementation is specific to the type of
bank account.
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Using polymorphism, you can code a withdrawal from an Automated Teller Machine (ATM) in a simple way.

At run time, the code that is executed is as follows.

// Polymorphic coding
ba.withdraw (amount) ;

The ba variable is of generic type BankAccount. At run time, the ATM user selects a cheque account, a savings
account, or some other type of bank account and then enters a value for the amount parameter.

The important point to notice is the absence of if instructions that check for a specific types of bank account. Without
polymorphism, the code would be as follows.

// Non-polymorphic coding
if ba.isKindOf (ChequeAccount) then
// Code for a cheque account
elseif ba.isKindOf (SavingsAccount) then
// Code for a savings account
endif;
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Validating a Schema

You can validate many components of a schema, including checking for subclasses where an abstract method has
not been implemented, by using the Schema menu Validate command.

x
¥Yalidate Schema For BankingModelSchema
— ¥alidate the Following: — Qutput ko
Obiject References (®) windaw
Inverses O Printer
v -
B application O Log File
Forms
Dictionaries
Methods

Properties

Reorganisation

Set Al

If you want only to check for methods that are uncompiled and in error, use the Browse menu Status List command.

O =

Method Status List - Schema: BankingModelSchema Uncompiled and In Error (5)

Bankinchdodd : Bank::nextiCus Errar
BankinghtodelSchema:: BankAcocount:: decimal Error
BankinghtodelSchema:: Bank Account:: withcramw Error
BankingtodelSchema:: Customer:: create Error
BankinghodelSchema:: Decimal:: decimal Error
nextCustlum () : Integer ;
begin
self.custihum := self.custhum + 1;
returt self.custlum;
end;

Error 6097 - Cannot update property in non-updating method
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Exercise 8.5 - Adding a ChequeAccount Class

In this exercise, you will add a real class called ChequeAccount class, which is a subclass of BankAccount. In
addition to the properties inherited from BankAccount, ChequeAccount has an additional overdraftLimit property.
You willimplement the setCommonProperties hook method called by the TAF framework to persist the data.

You will reimplement the canWithdraw method to allow withdrawals that would not cause the balance to exceed the

overdraft facility.

1.  Select the BankAccount class in the Class Browser.

2. Add asubclass to the BankAccount class by selecting the Classes menu Add command.

3. Enter ChequeAccount as the name of the class, select the cheque map file, and then click the OK button.

Class Membership
Mame Chequedccount
Subclass of  |Bankaccount
Map File cheque

Access
@ Public

O Protected

[[] subschema Hidden

[ Final {Class cannat be subdassed)

Define Class

X

LiFetime Text Tuning Yalatility
-
-
Tvpe Persistence
@ Real @ Persistent
O Ahstract O Transient
] subschema Final

Add Map File

I

‘ ‘ Cancel | | Help |

4. Select the View menu Show Inherited command, to see the properties and methods that are inherited.

5. Add aread-only overdraftLimit attribute of type Decimal with a length (precision) of 12 and a scale factor

(number of decimal places) of 2.

6. Selectthe BankAccountTA class in the Class Browser.

7.  Add a subclass to the BankAccountTA class by selecting the Classes menu Add command.
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8. Enter ChequeAccountTA as the name of the class, select the bankingmodelschematransient map file, and
then click the OK button.

Define Class X

Class ] Membership ] Lifetime ] Text ] Tuning 1 Volatility
Name ChegueAccountTA
Subdass of BankAccountTA A4
Map Eile bankingmodelschematransient L
Access —————] Type ————— Persistence
@ Public @ Real :: Persistent
D Protected D Abstract @ Transient
[ subschema Hidden [] subschema Final
] Final (Class cannot be subdassed) Add Map File

- [ =

9. Add a public overdraftLimit attribute of type Decimal, length 12, and scale factor 2.

10.  Select the CheckAccount class in the Class Browser.

11.  Add the setCommonProperties method, by selecting the Methods menu New Jade Method command. Click
Yes on any warning messsage boxes.

12. Code the method as follows.

setCommonProperties( pTA : ChequeAccountTA } updating, protected;

begin
inheritMethod({ pTZ );

self.overdraftLimit := pTR.overdraftLimit;
end;

13. Add a canWithdraw method. A dialog warns that there is already a method of that name in a superclass. Click
the Yes button, to continue.
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14. Code the method as follows.

canWithdraw( pAmount : Decimal } : Boolean;
begin
if pAmount > self.balance + self.overdraftLimit then
write "Insufficient funds in cheque account";
return false;
else
return true;
endif;
end;

15.  Compile the method.

Exercise 8.6 - Adding a SavingsAccountTA Class

In this exercise, you will add the transaction agent class for persisting SavingsAccount class instances.
1.  Select the BankAccountTA class in the Class Browser.
2. Add asubclass to the BankAccountTA class by selecting the Classes menu Add command.

3. Enter SavingsAccountTA as the name of the class, selecting the bankingmodelschematransient map file,
and then click the OK button.

Define Class *

Class ] Membership ] Lifetime ] Text ] Tuning ] Volatility ]
Mame SavingsAccountTA
Subdass of  |BankAccountTA A d
Map File bankingmodelschematransient A
Access — ] Type —— ] Persistence
(®) public (®) Real Persistent
D Protected D Abstract @ Transient
[ subschema Hidden ] subschema Final

[ Final (Class cannot be subdassed)

= | [ =

4. Add a public interestRate attribute of type Decimal, length 12, and scale factor 2.

5. Add a new method called initialize, by selecting the Methods menu New Jade Method command.
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6. Code the method as follows.

initialize ()} updating;

begin
inheritMethod () ;

self.interestRate := null;
end;

7. Compile the method.

Exercise 8.7 - Adding a SavingsAccount Class

In this exercise, you will add a real class called SavingsAccount, which is a subclass of BankAccount. In addition to
the properties inherited from BankAccount, SavingsAccount has an additional interestRate property.

You will reimplement the canWithdraw method to allow withdrawals that would not cause the balance to become
negative.

1. Select the BankAccount class in the Class Browser.
2. Add asubclass to the BankAccount class by selecting the Classes menu Add command.

3. Enter SavingsAccount as the name of the class, select the savings map file, and then click the OK button.

b4
Define Class

Class Membership LiFekime Texk Tuning “olatilicy

Marne SavingsAccount
Subclass of  BankAccount -
Map File savings hd

Aocess — Type — Persistence

@ Public @ Real @ Persistent

D Protected D Abskract D Transient
] subschema Hidden [1 subschema Final

(1 Final (Class cannot be subclassed) Add Map File

= = [ =

4.  Add aread-only interestRate attribute of type Decimal with a length (precision) of 12 and a scale factor of 2.

5.  Add an updating method called setCommonProperties, by selecting the Methods menu New Jade Method
command.
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6. Code the method as follows.

setCommonProperties( pTZ : SavingsRccountTA ) updating, protected;
begin

inheritMethod( pTZ };

self.interestRate := pTA.interestRate;
end;

7. Add a canWithdraw method. A message box warns that there is already a method of that name in a superclass.
Click the Yes button, to continue.

8. Code the method as follows.

canWithdraw( pAmcount : Decimal )} : Boolean;
begin
if pAmount > self.balance then
write "Insufficient funds in savings account!™;
return false;
else
return true;
endif;
end;

9. Compile the method.

Exercise 8.8 - Adding Additional Methods to Transaction
Agent Classes

In this exercise, you will add additional methods to Transaction Agent classes.
1.  Select the BankAccountTA class.
2. Add a method called getModelObjectClass.

3. Code the method as follows.

getModelObjectClass () : Class protected;

begin
return BankAccount;
end;

4.  Compile the method using F8.
5. Selectthe ChequeAccountTA class.

6. Addamethod called getModelObjectClass.
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7. Code the method as follows.

getModelObjectClass () : Class protected;

begin
return ChequelAccount;
end;

8.  Compile the method.
9. Select the SavingsAccountTA class.
10. Add a method called getModelObjectClass.

11.  Code the method as follows.

getModelObjectClass () : Class protected;
begin

return SavingsAccount;
end;

12. Compile the method.

Exercise 8.9 - Creating Bank Accounts with a JadeScript

In this exercise, you will add a createBankAccounts JadeScript method to create a cheque account and a savings
account.

1.  Select the JadeScript class in the Class Browser.

2. Add a method called createBankAccounts, by selecting the Methods menu New Jade Method command.
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3. Code the method as follows.

createBankAccounts () ;

Vars
chegquelfccountTA : ChequeAccountTAh;

savingsAccountTA : SavingsAccountTh;

begin
app.initialize();

beginTransaction;

create chequeRAccountTA transient;
cheguelAccountTA.balance := 0;
chequefccountThA. overdraftLimit := 500;
if not chegqueAccountTA.persistEntityInTransState( BMS Full update ) then
write "Errors encountered creating chedque account™;
write chequefccountTZ.getFullErrorDetails(};
abortTransaction;
return;
endif;

create sas ountTA transient;

savingsi balance := 100;

interestRate := 4.5;

ountTA.persistEntityInTransState( BMS Full update ) then
write "Errors encountered creating savings account”™;

Savingsh
if not saw

write savingsZccountTA.getFullErrorDetails();
abortTransaction;
return;

endif;

commitTransaction;

epilog
delete chequeAccou

4. Compile and execute the method.

5. Inspect the cheque account and savings account objects by selecting the BankAccount class, and then
selecting the Classes menu Inspect All Instances command.

Exercise 8.10 - ATM Simulation

In this exercise, you will simulate a withdrawal from an ATM. We will first add some additional methods required by the

TAF framework to our persistent BankAccount class and both subclasses. We will then write a JadeScript method to
simulate the withdrawal.

1.  Select the BankAccount class in the Class Browser.

2. Add amethod called getTAClass.
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Code the method as follows.

getTAClass () : Class;
begin

return BankRccountTh;
end;

Compile the method.
Select the ChequeAccount class in the Class Browser.
Add a method called getTAClass.

Code the method as follows.

getTAClass () : Class;
begin

return ChequeAccountTi;
end;

Compile the method.
Select the SavingsAccount class in the Class Browser.
Add a method called getTAClass.

Code the method as follows.

getTAClass () : Class;

begin
return SavingsAccountTh;
end;

Compile the method.
Press Ctrl+G to open the Global Constants Browser.

Select the BMSTransactionConstants category.

Inheritance and Polymorphism

Select the Sorted by Value command from the Category command in the Global Constants menu.

Select the last BMS_Modify_xxx entry so that you can see the current highest-numbered modification constant

value.

Add a new global constant called BMS_Modify_PerformWithdrawal by selecting the Add command from the

Constant command in the Global Constants menu.
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Make it an Integer constant with a value that is +1 larger than the current highest-numbered modification
constant value.

1]

BMSTransactionConstants

—1= BMS_Full_delete

—11 BMS_Full_update

—1 BMS_TransactionType_Create
11 BMS_TransactionType_Update
L BMS_TransactionType_Delete
L BMS_TransactionType_Modify
_E

—_— e . . ®
BMS_Modify_UnlockEnti Define Constant (Category BMSTransactionConstants) I
BMS_KeyCodes
BMS_NotificationEvents Mame |BMS_Modify_Performiithdrawal
BMS_TimerDelays
Type  |Integer -
Definition
1 1002
Name: BMS Modify UnlockEn |
Category: BMSTransactionC
Type: Integer
Definition:
1001 [ subschema Hidden | Enter Text... | | Search for Duplicates |
QK | | Mext | | Cancel | | Help |

Select the BankAccountTA class in the Class Browser.
Add a new public attribute transactionAmount, type Decimal, length 12, and scale factor 2.
Add a new doValidate method.

Code the method as follows.

doValidate { pOperation : Integer ) : Boolean updatings

begin
inheritMethod({ pOperation );

if self.modificationCode = BMS Modify PerformWithdrawal then
if not self.getModellObject.canWithdraw({ self.transactionfmount ) then
self.addError(
"Insufficisnt funds to withdraw " & transactionfmount.currencyFormat() s
" a3 the current kalance is " & self.getModelObject().kalance.currencyFormat(),
null
18
endif;
endif;

return self.hasWoErrors():
end;

Add a new method called populateFromObject.
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23. Code the method as follows.

populateFromObject ( pBankARccount: BankAccount ) updating:;
begin

inheritMethod( pBankAccount };

self.balance := pBankAccount.balance;

self.myCustomer := pBankRccount.myCustomer;
end;

24.  Compile the method.
25. Select the ChequeAccountTA class in the Class Browser.
26. Add anew method called populateFromObject.

27. Code the method as follows.

populateFromObject ( pChequeRccount : ChequeRccount ) updating;
begin
inheritMethod{ pChegqueZccount };

self.overdraftLimit := pCt
end;

28. Compile the method.
29. Select the SavingsAccountTA class in the Class Browser.
30. Addanew method called populateFromObject.

31. Code the method as follows.

populateFromObject ( pSavingsAccount : SavingsAccount ) updating;
begin

inheritMethod({ pSavingsAccount };

self.interestRate := pSavingsAccount.interestRate;
end;

32. Compile the method.
33. Select the BankAccount class in the Class Browser.

34. Add a new method called onModify.
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Code the method as follows.

onModify( pTA : BankRccountTA ) updating;

begin
if pTA.modificationCode = BMS Modify PerformWithdrawal then
self.balance —-= pTA.transactionZmount;
endif;
end;

Compile the method.
Select the JadeScript class in the Class Browser.
Add a method called simulateATM.

Code the method as follows.
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simulateATM () ;

vars
accountType : String;
bankAccount : BankAccount;
bankAccountTA : BankAccountTAh;
amount : Decimal[ 12, 2 1;

begin
// Select account type
write "Enter 'cheque' or 'savings'"™;
read accountType;

if accountType = "cheque" then

bankZiccount := ChequeAccount.firstInstance();
elseif accountType = "savings" then

bankAccount := SavingsAccount.firstInstance():;
else

write "Inwvalid account type";

return;
endif;

write "Enter amount to withdraw";
read amount;

write "Starting balance of account = " & bankZccount.balance.String;

create bankZccountTZ as bankZccount.getTAClass() transient;
bankAccountTZ.populateFromObject ( bankRccount };
bankZccountTZ.transactionAmount := amount;
if not bankRccountTA.persistEntity( BMS Modify PerformWithdrawal } then
write "The withdrawal failed with the following errcors™;
write bankAccountTA.getFullErrorDetails();
return;
endif;

write "New balance of account = & bankZccount.balance.String;

epilog
delete bankRccountTAhA;
end;

Run the JadeScript method and then check that the withdrawal limits are being enforced.
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Introduction

A collection is an object that stores:

= Primitive types (for example, an IntegerArray contains a series of integer values)

m  References to other objects

Note It does not contain the objects themselves; just references to them.

address
firstNames

lastMame | Baynton

r )

CustomerCollection __/__--—-"""?
—

GEn

number

Billd

address | Richmond

firstMames | Charles

lastName | Piggott

number

Types of Collection

The three types of collection are:

®  Array, which is a collection of objects or primitive values, ordered by index number. An array can hold the same
object or primitive value more than once.

= Dictionary, which is a collection of objects ordered by keys that you specify.
The three types of dictionary are:

o MemberKeyDictionary, whose keys are properties of the member objects
o ExtKeyDictionary, whose keys are specified manually when objects are added
o DynaDictionary, which is a dictionary defined at run time

m  Set, which is a collection of objects conceptually unordered (in practice, ordered by OID).
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Adding a Collection Class

Collection classes are added as subclasses of collection classes in RootSchema.

ObjectArray demberKeyDictionary ObjectSet
CustomerArray CustomerByLastMame CustomerSet

[ index oi \

/’Fhey

oid \

[Adams | (2084.241)

( oid |

2054.27

H.

d
[abury | (2054.150) 2054.150

___J J

[ Anderson | (208427 ) 2054 241

0

The new subclass inherits the methods of the superclass.

In addition to naming the collection, you must specify the membership class (the class that supplies objects to the

collection), and for a dictionary, you must specify the keys.

Collection Methods

The following methods are defined for the abstract Collection class in RootSchema. Methods are reimplemented in
the different Collection subclasses.

139

Method Example

size // Number of entries in the collection
size := coll.size();

first . . .
// First entry in the collection
cust := coll.first();

last . .
// Last entry in the collection
cust := coll.last():;

copy // Entries from one collection (colll) copied to another (coll2)
// Entries must meet membership criteria of target collection
colll.copy(coll2) ;

clear // Objects are removed from collection, but objects not deleted
// An empty collection remains
coll.clear();

purge

// Objects are removed from collection, and objects are deleted
// An empty collection remains
coll.purge() ;
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Method Example

add // Object added to end array or correct place in set or dictionary

coll.add(cust) ;

tryAdd // Object added to end array or correct place in set or dictionary
// UNLESS that object already exists in the collection
coll. tryadd(cust) ;
remove // First reference to cust removed from collection
// Exception raised if cust not in collection
coll.remove (cust) ;
tryRemove // First reference to cust removed from collection
// Returns false if cust not in collection
coll. tryRemove (cust) ;
includes

// Checks whether cust is already in collection
if not coll.includes(cust) then

coll.add(cust) ;
endif;

createlterator // Iterator created for collection

// Iterator can move forwards or backwards through collection
iter := coll.createlterator();

Dictionaries

Dictionaries store objects in the order specified by the keys; for example, the customersin a
CustomerByLastNameDict collection are ordered alphabetically by last name.

You can retrieve an object from a dictionary by using the getAtKey method. In the following example, dictis a
CustomerByLastNameDict collection containing the customers from the Customers.txt file.

cust := dict.getAtKey("Baynton"); // Retrieves customer with key value "Baynton"

You can use the equivalent square brackets notation.

cust := dict["Baynton"]; // Equivalent square bracket notation

Arrays

Arrays store objects in index order, and you can access an object using its index. In the following examples, array is a
CustomerArray collection containing the customers from the Customers.txt file.

cust := array[207];// Retrieves the 207th customer from the array

array[1000] := cust;// Puts cust into the array at position 1000
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In the second example, if the array contained fewer than 1,000 entries before the instruction is executed, it is
expanded with null entries up to that size.

Methods are available for inserting and removing objects into an array. When these methods are executed, the other
entries in the array are moved up or down automatically.

You can use array index values to move through an array, but it is more efficient to use an iterator. Indexing on large
arrays is slow, and degrades with size.

Exercise 9.1 - Adding a Customer Dictionary

In this exercise, you will add a CustomerByLastNameDict dictionary.

1.  Find the MemberKeyDictionary class.

Tip When you use the Find Type dialog, which is opened with the F4 keyboard shortcut, you can enter the
initials rather than the full name of a type; for example, MKD will find the MemberKeyDictionary class.

2. Add asubclass to the MemberKeyDictionary class by selecting the Classes menu Add command.

3. Onthe Class sheet, enter CustomerByLastNameDict as the name of the class, and then select the
Membership sheet.

bt
Define Class

Class Mermbership Keys Lifetime Text Tuning Solatility
Mame CustomerBvLastMameDick
Subclass of  |MemberkeyDickionary v
Map File hankingmodelschema v
Access — ] Type — ] Persistence
@ Public @ Real @ Persistent
O Protected O Ahstract O Transient
[] subschema Hidden ] subschema Final

[ Final {Class cannot be subclassed) Add Map File

(0] 4 | | Mexk ‘ ‘ Cancel | | Help |
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4.  Onthe Membership sheet, select Customer as the Membership class, and then select the Keys sheet.

=
Define Class

Class [ Membership ] Kevs ] Lifekime ] Text ] Tuning ] Wolakility
Membership Customer hd
Length -0r- Maximurm Length
Scale Fackaor Scale Entries

o | =

5. Onthe Keys sheet, select lastName as the key, select Latin1 as the sort order, check the Case Insensitive
check box, and then click the Add button.

=
Define Class

Class 1 Mernbership [ Keys ] Lifetime ] Texk ] Tuning ] Volatility
— Select Keys

keys | [4] address
[=] firstiames

[=] la=thame
[=] numker

[] pescending Sork Order (L atind) -
Case Insensitive

Remowve

Change

[ puplicates allowsd

O | | Mexk | | Cancel | ‘ Help
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Tips Latin1 is a standard ISO ordering sequence suitable for many alphabets.

Case-insensitive ordering enables customer searches without entering uppercase and lowercase exactly.

Check the Duplicates Allowed check box and then click the OK button.

Define Class

Class Mermbership kKeys Lifetime Text Tuning Volatility

— Select Kevs

kevs | [=] address
[=] firsthlames

[=] lasthlame
[=] numker

[Jpescending Sork Qrder (Binary) -

_ase [nsensitive

lasthame ascending caselnsensitive -1:Latin

Remove
Change

Duplicates Allowed

- o ][ =

Tip Check the Duplicates Allowed check box if the selected keys are likely not to be unique.

Exercise 9.2 - Adding a Customer Array

In this exercise, you will add a CustomerArray class.

1.
2.

Find the ObjectArray class.

Add a subclass to the ObjectArray class by selecting the Classes menu Add command.
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3. Onthe Class sheet, enter CustomerArray as the name of the class, and then select the Membership sheet.

=
Define Class

Class Membership Lifetime Text Tuning Yolatility

[arme Cuskamer it ay
Subclass of  |Objectarray A
IMap File bankingmodelschema -

Access — ] Type ——] Persistence

@ Public @ Real @ Persistent

D Protected D Abstract D Transient
[] subschema Hidden [] subschema Final

I Final {Class cannck be subclassed) Add Map File

N [

4.  Onthe Membership sheet, select Customer as the Membership class, and then click the OK button.

Exercise 9.3 - Removing Test Objects

In this exercise, you will enhance the removeTestData method to remove all of the test data that you have created.
1. Select the JadeScript class in the Class Browser.

2. Change the removeTestData method, as follows.
removeTestData() ;

begin
beginTransaction;
Bank.instances.purge() ;
ChequeAccount.instances.purge() ;
Customer.instances.purge() ;
CustomerArray.instances.purge() ;
CustomerByLastNameDict.instances.purge () ;
SavingsAccount.instances.purge() ;
commitTransaction;

end;

3.  Execute the method.
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Exercise 9.4 - Adding Some More Required TAF Methods

In this exercise, you will add some more required methods to Transaction Agent Framework classes.
1.  Select the BankAccountTA class in the Class Browser.
2. Add a new method called getModelObject.

3. Code the method as follows.

getModelobject ()} : BankARccount;
begin

return inheritMethod(} .BankfZiccount;
end;

4.  Compile the method using F8.
5. Select the ChequeAccountTA class in the Class Browser.
6. Addanew method called getModelObject.

7. Code the method as follows.

getModelObject () : Cheguekccount;
begin

return inheritMethod() .Chegquelccount;
end;

8.  Compile the method using F8.
9. Select the SavingsAccountTA class in the Class Browser.
10. Add a new method called getModelObject.

11.  Code the method as follows.
getModelobject () : SavingsAccount;
begin

return inheritMethod () .SavingsAccount;
end;

12.  Compile the method using F8.
13.  Select the CustomerTA class in the Class Browser.

14. Add a new method called getModelObject.
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15.

16.

Code the method as follows.

getModelobject () : Customer;

begin
return inheritMethod(} .Customer;
end;

Compile the method using F8.

Module 9 Collections
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Exercise 9.5 - Populating a Collection

In this exercise, you will use the data in the Customers.txt file to create hundreds of customers and add the
customers to a collection.

1. Change the createCustomersFromFile JadeScript method as follows.
createCustomersFromFile () ;

Vars
fileOpenDialog : CMDFileOpen;
inputFile : File;
nextLineInFile : String;
customerTh : CustomerTh;
dict : CustomerByLastNameDict;

begin
app.initialize ()’

create fileOpenDialog transient;

if fileOpenDialog.open{) <> 0 then
// Exit early, as the user did not select a file
return;

endif;

create customerTZA transient;
create inputFile transient;

// inputFile.fileName := "c:\JadeCourse\Files\Customers.txt";
inputFile.fileName := fileOpenDialog.fileName;
inputFile.mode := File.Mode Input;

inputFile.open();

beginTransaction;
create dict persistent;
while not inputFile.endOfFile() do

nextLineInFile := inputFile.readLine();
customerTA.initialize();

customerTh.address := nextLineInFile[ 41 : end ]:
customerTh.firstNames := nextLineInFile[ 16 : 25 ]1;
customerTi.lastName := nextLineInFile[ 1 : 15 ]:

customerTA.persistEntityInTransState( BMS Full update );
dict.add{ customerTZ.getModelObject() ):

endwhile;

commitTransaction;

inputFile.close();

epilog
delete fileOpenDialog;
delete inputFile;
delete customerTi;
end;

2.  Execute the method and then inspect the instance of CustomerByLastNameDict that is created.
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In this method:

m A persistentinstance of CustomerByLastNameDict is created.

®  The add method is used to add each customer to the collection.

foreach with Collections

The foreach instruction provides a simple way to iterate any type of collection; that is, process all of the objects in the
collection.

foreach cust in coll do
write cust.lastName;
endforeach;

The objects are processed in the order in which they are encountered in the collection, unless you add the reversed
option to work through the objects backwards, starting at the end of the collection.

foreach cust in coll reversed do
write cust.lastName;
endforeach;

As you will learn in the module on locking later in this course, the foreach instruction places a shared lock on the
collection for the duration of the iteration. The shared lock prevents other processes from adding or removing objects
from the collection. The purpose of the lock is to iterate the latest edition of the collection without it being changed.
However, if you do not want the collection locked, you can use the discreteLock option.

foreach cust in coll discretelock do
write cust.lastName;
endforeach;

The where clause enables you to be selective about which objects in the collection are processed. In the following
example, only the customers from Richmond are displayed.

foreach cust in coll where cust.address = "Richmond" do
write cust.lastName;
endforeach;

The foreach instruction is optimized for dictionaries, with a single key if there is a simple condition based on that key.
In the following example, the iteration starts with the first customer with a last name of Jones, if there is one.

foreach cust in dict where cust.lastName >= "Jones" do

write cust.lastName;
endforeach;

Iterators and Collections

An iterator is an object that can retrieve the next or previous object in a collection. You create an instance of the
Iterator class and associate it with a collection before the iteration starts.

Note You should delete the iterator when it is no longer needed.

The createlterator method of a collection creates an iterator of the correct type and associates it with a collection.
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The next or back methods traverse the collection in a forwards or backwards direction. The methods return true if
they find the next (or previous) object in the collection, and place a reference to that object in the method's output
parameter. When the iterator reaches the end (or the beginning) of the collection, the methods return false.

iter := coll.createlterator():;

while iter.next(cust) do
write cust.lastName;

endwhile;

delete iter;

For a dictionary, you can set the start position for iteration by using one of the startKey family of methods.

iter := coll.createlterator();
coll.startKeyGeq("Jones", iter);
while iter.next(cust) do

write cust.lastName;
endwhile;
delete iter;

An iterator takes a snapshot of a collection; that is, it reads a batch of entries from the collection. When an iterator
performs its first next or back call, or when it has exhausted its current entries, it sends a message to the collection to
retrieve the next snapshot. At this point, a shared lock is acquired on the collection for the time it takes to fetch the next
set of entries.

Execution Location

The majority of application code is executed in the client nodes. However, there are situations where it makes sense to
switch the execution location of a method to the database server; for example, a method working with a large
collection of objects.

Execution Location for
Default Execution Location serverExecution methods

V

Client Database Server

You can switch the execution location to the database server by adding the serverExecution option to the signature
of the method.

calledMethodOl (parameters) : returnType serverExecution;

If the serverExecution method calls another method, that method will also execute on the database server unless it
has the clientExecution method option.

calledMethod02 (parameters) : returnType clientExecution;

When a serverExecution or clientExecution method returns (that is, it completes execution), the calling method
resumes executing in the node where it started.

Note You cannotdebug server execution methods.
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A good case for using a serverExecution method would be a method that needs to filter a large collection of objects
to produce a smaller collection of objects to be processed.

The filtering could be done on the database server, with the subsequent processing being done on the client.

serverExecution methods
minimize network traffic

v

Client Database Server

Note When you execute methods in single user mode, the serverExecution and clientExecution options have no
effect.

Exercise 9.6 - Deleting the J Customers

In this exercise, you will use a foreach instruction to delete the customers whose last name begins with the letter J
and report the number of customers deleted. You will use the collection you created in a previous exercise.

Notes Jade methods usually use a camel case naming convention, where each "word" in the name begins with a
capital letter except for the first. This is only a convention, and the following method gives an example of an alternative
naming convention, snake case, where each "word" in the name is separated by an underscore.

AutoComplete functionality works better with camel case names than with snake case names. For example, if you had
a method called theBestMethodEver, you could type tBME into an editor and it would AutoComplete to it. This is not
possible with snake case unless you also uppercase each word.
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Create a JadeScript method called delete_j_customers, and code it as follows.

delete_j_customers();

vars
dict : CustomerBylLastMameDict;
cust : Customer;
i : Integer;

begin

beginTransaction;

if cust.lastWame[ 1 ] »>= "K" then
break;
endif;
delete cust;
i+= 1;
endforeach;
commitTransaction;
write i.5tring & " customers deleted";
end;

dict := CustomerBylLastMameDict.firstInstance();

foreach cust in dict where cust.lastName[ 1 ] >= "J1" do

In this method:

o The firstinstance method is used to identify the CustomerByLastNameDict collection to be iterated.

o The where clause is used to optimize the iteration by starting with the first J customer in the collection.

=]

o Acounter variable is incremented inside the foreach loop.

o

The delete instruction is used to delete an object.

Execute the method.

Inspect the CustomerByLastNameDict dictionary.

The break instruction is used to exit from the loop after processing the J customers.
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If you scroll down to the customers whose name should begin with the letter J, the inspector window shows a
number of invalid object references. Can you explain why this has happened?

Schema Collection Inspector CustomerByLastMameDict (310 entries) [2053.1]

Eile Options Help

Customer {2049,208)
Custamer (2049,300)
Customer (2049,199)
Customer (2049,127)

Search

Histary

Customer (2049, 144)
Custamer (2049,206)
Customer (2049.54)

Customer (2049.124)
Customer (2049,190)

s inwalid object reference **#
¥ Customer[2049,236:
4 Cuskomer/2049,180:
kT skamer[2049,229:
¥ Cuskomer /2049, 148:
4% Cuskomer /2049, 196:
4 Cuskomer[2049,314:
4 T skamer /2049, 216:
¥ Cuskomer /2049, 243:
¥ Cuskomer[2049,223:

imwalid object reference

inwalid object reference ***
inwalid object reference ***
inwalid object reference *++
inwalid object reference ***
inwalid object reference ***
inwalid object reference ***
inwalid object reference *++
inwalid object reference ***
inwalid object reference ***

kT skamner /2049, 325: invalid object reference *##*

Note

In a later module, you will learn how to avoid having invalid object references in a collection.

Exercise 9.7 - Filtering a Collection

In this exercise, you will create a JadeScript method to filter the CustomerByLastNameDict collection. The method
executes on the database server and returns a much smaller transient instance of CustomerArray for use by the
client. The condition for inclusion in the array is that the customer exists and lives in Richmond.

1.  Select the JadeScript class in the Class Browser.

2. Create a method called filter_Richmond_customers, as follows.

filter Richmond customers{ pFilteredCustomers : CustomerhArray input ) serverExecution;
vars

customersByLastName :
customer : Customer;

CustomerByLastNameDict;

begin

customersByLastName := CustomerEyLastNameEi:t.firstInstance();

tomers:
add(

vLastName where app.isValidObject({ customer ) and customer.address = "Richmond"” do

foresach
1 omer };:

endfgreach;
end;
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3. Create a method called getFilteredCustomers, as follows.

getFilteredCustomers () ;

vars
filteredCustomers : CustomerArray;

begin
create filteredCustomers transient:;

self.filter Richmond customers( filteredCustomers ):
write CustomerByLastNameDict.firstInstance().size();
write filteredCustomers.size();

epilog

delete filteredCustomers;
end;

4.  Execute the method.

In the filter_Richmond_customers method:

m  The firstinstance method is used to identify the CustomerByLastNameDict collection to be iterated.
®  The where clause filters the collection by processing only customers who live in Richmond.

= The isValidObject method of the Application class is used to test whether the customer exists.
(Remember that there are a number of invalid object references in the collection.)

In the getFilteredCustomers method:

®m  The transient CustomerArray object is created. This empty collection is passed to the filter_Richmond_
customers method for filling.

®m  The size method demonstrates the reduced subset of objects that are to be processed on the client.

m  The transient CustomerArray object is deleted in the epilog.

Tip Itisimportant to delete transient objects when you have finished with them. To make this easy to remember, a
good rule of thumb is that any transient object should be deleted in the same method in which it is created. This is why
we pass it as an input parameter to filter_Richmond_customers rather than creating it in filter_Richmond_
customers and returning it as the return value.







Module 10

This module contains the following topics.

Introduction

myCustomer Reference
Exclusive Collections

Other Subobjects

Inverse References

Adding Both Inverse References

Root Object Collections

Exercise 10.1 — Adding a BankAccount Dictionary

Exercise 10.2 — Adding an Exclusive Collection

Exercise 10.3 — Adding Inverse References

Exercise 10.4 — Adding Root Object Collections

Exercise 10.5 — Multiple Inverses

Conditions

Constraint on Collection Maintenance

Cardinality

Exercise 10.6 — Adding an allHighValueAccounts Root Object Collection

Introduction

Object-oriented analysis for the banking system uncovers a one-to-many relationship between the Customer and

BankAccount classes.

Relationships

One customer has many bank accounts. The one-to-many relationship is the most common type.

The accounts can be cheque accounts, savings accounts, or other types that are added to the hierarchy later.

Customer

BankAccount

=

ChegueAccount

SavingsAccount
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Relationships between classes are implemented using references. References enable you to:

®  Navigate from one object to an associated object
®  Send a message to an associated object (that is, call a method on the object)

You have already used a reference to navigate from the app object to the Bank root object.

Bank root object

L app

pl S L

The one-to-many relationship enables navigation from a customer object to a bank account owned by the customer,
and in the other direction.

Customer object BankAccount object

O—O

myCustomer Reference

In an earlier module, you added a myCustomer reference to the owner of the bank account in the BankAccount
class.

BankAccount

[ &a" myCustomer: Customer)

o NUmper: integer

By convention, a reference name starting with my is a reference to a single object. In this case, the BankAccount
object references the Customer object who owns the bank account. When a customer is created, the myCustomer
reference is null.

The create method is used to set the initial balance, the overdraft facility, and to associate the bank account with its
owner, as follows.

create(bal, od: Decimal; cust: Customer) updating;

begin
self.balance := bal;
self.overdraftlLimit := od;
self.myCustomer := cust;

end;
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The following diagram shows two bank account objects that have the same myCustomer reference, and therefore
belong to the same customer.

ChequeAccount object

balance
myCustomer
overdraftLimit

Customer ohject

2054 157
address

firsthames [Clark

SavingsAccount object lastMame | Kent

number 4z

balance

interestRate 4.25

myCustomer
—

The myCustomer reference enables you to navigate from a bank account to the customer who owns the bank
account.

In the following sections, you will add an inverse reference so that you can navigate from a customer to his or her bank
accounts. This will be implemented by a customer having a collection that can contain any number of bank accounts.
Consequently, the first step is to define a BankAccount collection class.

Exclusive Collections

An exclusive collection is one that belongs exclusively to a parent object. Conceptually, the exclusive collection is
created when the parent object is created, and deleted when the parent object is deleted. A customer can have any
number of bank accounts of different types. This can be implemented by a Customer object having an exclusive
BankAccountByNumberDict collection called allBankAccounts. The name allBankAccounts should be
interpreted as all of the bank accounts owned by the customer; not all of the bank accounts in the system.

Customer

ddress: Stringlz2 5]
5" allBankAccounts: BankAccountByNumberDict )
&g THSIMammes. Sting2o]
& lastMame: String[15]
&a” number: Integer

The naming convention used in this course is as follows.

m  Start the name of a reference to a single object with my

m  Start the name of a reference to a collection of objects with all



jJadeplatform Developer's Course

158 Module 10 Relationships

When you add the collection reference, the Exclusive check box is checked by default.

=
Define Reference

Current Class |Custu:umer

Exclusive

— Multi Yalued Property
Marne allBankaccounts
Type BankaAccountByMumberDick hd
[] subschema Hidden Wirtual
Access
’7 () Public () Protected (®) Read COnly

| (0] | | Mexk ‘ | Cancel | | Help |

An exclusive collection is a subobject (that is, a separate object). No space is allocated in the parent Customer object.

2054157
address

allBankAccounts

firstNames

lastMame |Kent

/(2959 757, 2054 2, 1)\
key

I

I

number 42

64 | (2{:53 77 )
213| (205753 )

- J

exclusive collection

customer object

Other Subobjects

When you define a string attribute with a length with fewer than 540 characters, the attribute is embedded in the
object; that is, space is allocated in the object to store the attribute value.

If the length is greater than this, the attribute is stored in a subobject, often referred to as a string large object (SLOB).
Similarly, a binary attribute with a length greater than 540 bytes is a binary large object (BLOB). For example, you
could add a string attribute called miscellaneous to the Customer class and specify that the length as maximum
length, which means the largest integer value.
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The following diagram shows a Customer object with its subobjects.

2054157
address

allBankAccounts

firsthames |Clark

-
lastName [Kent /(2959. 15?.20%.2. 1)\
key oid

miscellaneous

64 | (2058.77 )
213| (205753 )

customer object

——

string large object exclusive collection

Although you can think of subobjects being created at the same time as the parent object, in reality they are not
created until the first time they are used. In addition, subobjects are not fetched from the database unless they are
being accessed in code.

Another type of subobject is the dynamic property cluster, which is used to store dynamic properties. When a dynamic
property is added at run time, a database reorganization can be avoided, because the property is stored in a subobject
rather than the parent object.

Inverse References

The one-to-many relationship between a customer and the bank accounts owned by the customer will be
implemented by the myCustomer reference in the BankAccount class and the allBankAccounts reference in the
Customer class.

Customer EankAccount
& address: String[25] 1 # | 8" balance: Decimall12. 2]
(<" allBankAccounts: BankAccountByMNumberDict ) (5" myCustomer: Customer)
&o Tirsthlames: Stning[£5] o number: Integer

&o” lasthame: String[15]
&o” number: Integer

If a bank account is created and its myCustomer reference is set to customer Mary Smith, the Customer object for
Mary Smith must contain the bank account in its allBankAccounts collection. If this is not the case, something is
wrong. This consistency requirement is similar to the referential integrity requirement for tables in a relational
database.

You can enforce consistency in the relationship between Customer and BankAccount classes, by making the
references involved inverse references.

myCustomer is the inverse of allBankAccounts, and allBankAccounts is the inverse of myCustomer. The benefits
of inverse references are:

®  You write code for an object at one end of the relationship only.

m  Automatically the object (or objects) at the other end of the relationship are maintained in a consistent way. You
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do not have to write this code.

m  Notonly do you write less code, but you avoid errors.

The following examples show the single instruction that you would write and the set of instructions that are effectively
carried out as part of automatic inverse maintenance.

m  Acheque account object is created and associated with a customer.

// instruction coded (manually) // code executed (automatic maintenance)
account.myCustomer := cust; account.myCustomer := cust;
cust.allBankAccounts.add (account) ;

m  The cheque account object is associated with a new customer.

// instruction coded (manually) // code executed (automatic maintenance)
account.myCustomer := newcust; cust.allBankAccounts.remove (account) ;
account.myCustomer := newcust;

newcust.allBankAccounts.add (account) ;

m  The cheque account object is deleted.

// instruction coded (manually) // code executed (automatic maintenance)
delete account; newcust.allBankAccounts.remove (account) ;
delete account;

Note Deletions no longer result in collections with invalid object references, as they did before.

Adding Both Inverse References

The one-to-many relationship between the Customer and BankAccount classes has been defined in the following
three separate stages.

1. myCustomer reference is added to the BankAccount class.
2. allBankAccounts reference is added to the Customer class.

3. myCustomer and allBankAccounts references are set as inverse references.
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The three stages are usually carried out at the same time, by clicking the Define Inverse button on the Define
Reference dialog when you define the first reference.

Define Reference

Current Class ICustDmer

Exclusive

— Multi Yalued Property

harne allBankAccounts
Tvpe BankaccountByMurnber Dick A d
[] subschema Hidden Wirkual
Access
’7 O Public D Protected @ Read Cnky

[ |

Enter Texk, .,

| Cancel | | Help ‘

When the Define Inverse button is clicked, the dialog expands to show the related BankAccount class next to the
Customer class. This enables you to add both inverse references at the same time.

161

Reference 'Customer;:allBankaccounts' is now Read Only

X
Define Reference
Current Class kustomer | Related Class  [BankAccount A
1 oo
® ore O Many Oone ® Many
— Multi Yalued Property — Property
Pdarme allBankaccounts Marme riy Customer -
Tvpe BiankAccountByMumberDict - Tvpe Customer -
Conskraink hd Conskraink
[ Allows Transient bo Persistent Reference [ Allaws Transient to Persistent Reference
 Access —Access
O Public O Protected @ Read Only O Public O Protected @ Read Only
 Update Mode ~ Update Mode
() Manual (®) Automatic () Man/auta (®) Manual O Aukamatic () Manjtuto
[ peferred Execution Deferred Execution
r~ Relationship Type ~ Relationship Type
O Parent O Child @ Peer O Parent O Child @ Peer
[ tnverse Mok Required [ nverse Mot Required
[ subschema Hidden BT T [ subschema Hidden | B2 M | | Add Inyerse
Defined Inverses
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Advice on Defining Inverses

Itis helpful to draw the UML class diagram for the relationship (for example, with pen and paper) before attempting to
enter information into the Define Reference dialog.

Customer EBankAccount
&g address: String[25] 1 # | 8" balance: Decimal[12, 2]
(& allBankAccounts: BankaccountByMumberDict ) (" myCustomer: Customer)
&o” TIrsthlames: Stningl25] oo number: Integer

&a” lastiame: String[15]
&d” number: Integer

Automatic and Manual Updating

These options specify whether a reference is maintained manually (that is, in application code) or automatically as
part of inverse maintenance.

m  |f the update mode of myCustomer is Manual, allBankAccounts is Automatic.

account.myCustomer := cust; // Allowed
cust.allBankAccounts.add(cust) ; // Not allowed (does not compile)

u If the update mode of myCustomer is Automatic, allBankAccounts is Manual.

account.myCustomer := cust; // Not allowed (does not compile)
cust.allBankAccounts.add(cust) ; // Allowed

= Alternatively, both update modes could be Man/Auto.

account.myCustomer := cust; // Allowed
cust.allBankAccounts.add (cust) ; // Allowed

Peer-to-Peer and Parent-Child Relationships

Peer-to-peer and parent-child relationships specify whether deleting one object causes related objects to be deleted.

Deleting a parent object causes the automatic deletion of the related child objects. However, the reverse is not the
case. There is no automatic deletion when a child or a peer object is deleted.

If the relationship type of myCustomer is set to:

= Parent, allBankAccounts is Child
m  Child, aliBankAccounts is Parent
u Peer, allIBankAccounts is Peer

Automatic deleting is useful for a whole-part aggregation relationship, where the part objects have meaning only as
part of the whole object. The following example involves Jade meta data.

1 #*
Class Froperty

(parent) (child)
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The Customer class object is the parent of the address, firstNames, and lastName property objects. If you were to
remove the Customer class, the associated property and method objects would be deleted automatically.

Root Object Collections

One of the functions of the root object is to hold comprehensive collections (usually dictionaries) of instances of
important classes in the system; for example, all of the customers, all of the bank accounts, and so on. You can use
the root object collections in an application to display data in tables, and to navigate to any object in the system.

Inverse references are used to maintain the collections and to avoid invalid object references.

The first relationship to implement is one bank (the root object) that has many customers, as follows.

Bank Customer
coounttum: Integer &d” address: String[25]
o allCustnmers:CustnmerElyLastNameDi@l &g allBankAccounts: BankAccountByMumberDid
= custhum:Integer &g firsthlames: String[25]

&o” |astMame: String[15]

oo myBank: Bank

&4 number: Integer

After defining the inverse references, a coding change is required to ensure that the myBank reference is set for a
new customer. This can be done in the onCreate method in the Customer class, as follows.

onCreate( pTZ : CustomerTZ )} updating;
begin
inheritMethod{ pTZ };
self.number := app.myBank.nextCustNum() ;

self.myBank := app.myBank;

end;

Note There is a general rule to set references after setting attributes. In the onCreate method, setting the myBank
reference at the start of the method would be inefficient, because it triggers inverse maintenance, which in this case
adds the customer to the Bank root object's allCustomers dictionary.

At the start of the method, the lastName property has not been set until we call inheritMethod, so the customer would
be added to the dictionary with a null key. When the lastName property is subsequently set, additional dictionary
maintenance is required.

The next relationship is one bank (the root object) that has many bank accounts, as follows.

1 *
Bank BankAccount
= accountMum: Integer &o balance: Decimal[12, 2]
{gﬁ allBankAccounts: BankAccountByMumberDict) (o myBank: Bank)
oo allCustomers: CustomerbyLasthamelict &gt myCustomer: Customer
& custMum: Integer &o” number: Integer

After defining the inverse references, a coding change is required to ensure that the myBank reference is set for a
new bank account.
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This can be done in the onCreate methods in the ChequeAccount and SavingsAccount classes, as follows.

onCreate( pTA : ChegquelccountTR ) updating;
bagin

inheritMethod({ pTA );

self.myBank := app.myBank:;
end;
onCreate{ pTA : SavingsAccountTZ } updating;
begin

inheritMethod({ pTZ );

self.myBank := app.myBank;
end;

Note We wantto have a myBank reference on the Customer, ChequeAccount, and SavingsAccount classes.
Rather than adding this reference on each of these classes and setting the reference in the onCreate method on each
of these classes, we will add this property once at the BMSModel level so that it is inherited by all of its subclasses.

Exercise 10.1 - Adding a BankAccount Dictionary

In this exercise, you will add a BankAccountByNumberDict dictionary. The instructions are similar to those for
adding the CustomerByLastNameDict dictionary, except that the key property for BankAccountByNumberDict is
guaranteed to be unique, so there is no need to allow duplicates.

1. Find the MemberKeyDictionary class.

2. Add asubclass to the MemberKeyDictionary class by selecting the Classes menu Add command.
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On the Class sheet, enter BankAccountByNumberDict as the name of the class, and then select the

Membership sheet.

=
Define Class
Class ] Membership ] Kevs 1 Lifetime 1 Text ] Tuning ] Walatility
Marme BankaccountByNumberDict
Subclass of  |MemberkevDictionary A
Map File bankingmodelschemna A4
Bccess Tvpe Persiskence
@ Public @ Feal @ Persistent
O Protected D abstract D Transient
[ subschema Hidden [ subschema Final
[ Final {Class cannot be subclassed) Add Map File
Ok | | Mextk ‘ | Cancel | ‘ Help |

On the Membership sheet, select BankAccount as the Membership class and then select the Keys sheet.

=
Define Class
Class Membership ] Kews ] Lifetime ] Text ] Tuning ] “olatility
Mernbership BankAccount A
Length -or- || Maximum Length
Scale Factor Scale Entries
K | | Mexk ‘ | Cancel | ‘ Help




jade platform

Developer's Course

166

Module 10 Relationships

5.  Onthe Keys sheet, select number as the key and then click the Add button.
Class ] Merbership Kews 1 Lifetime ] Texk ] Tuning ] walatilicy
 Select Keys
Kevs | [A] halance
myCustomer
[=] numker
[ pescending Sark Order |(Binary]l -
|:| Case Insensitive
[ buglicates allowed
(814 ‘ | Mext ‘ ‘ Cancel | | Help ‘
6. Click the OK button.
Class ] Merbership Kevys ] Lifetime ] Teuxk ] Tuning ] valatilicy
 Select Keys
Kevs | [A] halance
my Customer
[=] number
|| Descending Sark Order |(Binar\,f}l -
|:| Case Insensitive
numkber ascending casesSensitive 0:Binary add
[ buglicates allowed
- ) ][ =
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Exercise 10.2 - Adding an Exclusive Collection

In this exercise, you will add an allBankAccounts reference property.

1.
2.
3.

Select the Customer class.

Add a reference property by selecting the Properties menu Add Reference command.

Enter allBankAccounts as the name, make the reference read-only, and then click the OK button. (You may be
warned that a reorganization is required when adding this reference.)

Define Reference

Current Class |Custu:umer

Exclusive

»

— Multi Valued Property

Mame allBankAccounts
Tvpe BankaccountByMumberDick
[] subschema Hidden

Wirtual

Access
’7 D Public

D Protected

@ Fead COnly

Define Inverse, .

Enter Text..,

Mexk ‘ |

Cancel

Help
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Exercise 10.3 - Adding Inverse References

In this exercise, you will associate the allBankAccounts reference in the Customer class and the myCustomer

reference in the BankAccount class as inverses.

1.  Select the allBankAccounts reference in the Customer class.

2.  Select the Properties menu Change command.

Define Reference

Current Class |Custu:umer

Exclusive

r Mulki Valued Property
Mare alBankAccounts
BankAccountByMurmberDict

[] subschema Hidden

Tvpe

Wirtual

D Protected

Access
’7 D Public

@ Read

Cnly

Enter Texk. ..

Cancel | |

Help

3.  Click the Define Inverse button.
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In the BankAccount class, select the myCustomer reference and then click the OK button.

=
Define Reference

Current Class kustomer | Related Class  BankAccount A

® ore O Many 1 2 Oone ® Many

r Multi valued Property ~ Property
ame allBankAccounts Mare ryCustamer -
Tvpe BankAccountByMurnber Dict b d Type Cuskamer b4
Constraint hi Conskraint
[ allcw Transient bo Persistent Reference [ allow Transisnt ko Persistent Reference
[~ ACCEss [ Access
O public O Pratected (® Read orly O Public O Pratected (® Read Cnly
 Update Made  Update Made
O Marual @ Autornatic O ManAuto @ Manual O Automatic O Man/auta
[ peferred Execution Deferred Execution
r Relationship Type  Relationship Tvpe
O Parent O Child @ Peer O Parent O Child @ Peer
[ tnverse Mok Required [ trwerse Mok Required
[ subschema Hidden (EHAEH Wabono [ subschema Hidden | 3 i3 | | At T

Defined Inverses

. (oo ][ =]

Reference 'Customer: :allBankAccounts' is now Read Only

This change will require a reorganization. Click the Schema Needs Reorg toolbar button and on the Classes
Needing Reorg dialog, click the Reorg button.

Exercise 10.4 - Adding Root Object Collections

In this exercise, you will add the root object collections of Customer and BankAccount objects. You will also change
the onCreate method on the BMSModel class so that new instances are automatically added to these collections.

1.

DN

5.
6.

Select the BMSModel class in the Class Browser.
Add a read-only reference property called myBank of type Bank.
Add a method called onCreate.

Code the method as follows.

onCreate( pTZ : BMSModelTZ ) updating;
begin

inheritMethod( pTA );

self.myBank := app.myBank;
end;

Compile the method using F8.

Select the Bank class.
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Add a reference called allCustomersByLastName of type CustomerByLastNameDict class, and then click

the Define Inverse button.

Define Reference

Current Class bank

Exdusive

— Multi Valued Property
Mame allCustomersByLastiame
Type CustomerByLastNameDict

[] subschema Hidden

Virtual

Access
’7 D Public

(®) Protected

D Read Only

Enter Text...

QK | | Mext |

Cancel

Help
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8. Inthe Customer class, select the existing myBank property in the Name drop-down list box, set the Bank side
as the parent, and then click the OK button.

x
Define Reference

[ allow Transient to Persistent Reference

Current Class hank | Related Class  [Customer A d
1 {=a]
@ Cne O Many Ong @ Many
— Multi Valued Property  Property
Name: allCustomersByLastName Name myBank -
Type CustomerBylLastNameDict Type Bank hd
Constraint Constraint

[ allow Transient to Persistent Reference

 Access [~ Access
O Public @ Protected O Read Only O Public O Protected @ Read Only
 Update Mode  Update Mode
O Manual @ Automatic O Man fauto @ Manual O Automatic O Manfauto
[ Deferred Execution Deferred Execution
— Relationship Type — — Relationship Type
@ Parent O Child O Peer O Parent @ Child O Peer
[ tnverse Mot Required [ tnverse Mot Required
[ subschema Hidden ElE T [ subschema Hidden LEmrElinesE GfiEsE
Defined Inverges
Ok MNext Cancel | | Help

If Parent Object Bank is deleted, Child Object Customer will be deleted

9.  You are then prompted that the schema has been versioned. Perform a reorganization now.
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Add a reference called allBankAccountsByNumber of type BankAccountByNumberDict class and then click

the Define Inverse button.

Define Reference

Current Class bank |

Exdusive
— Multi Valued Property

Mame allBankaccountsByMNumber

Type BankAccountByMumberDict

[] subschema Hidden Virtual
Access
’7 D Public @ Protected D Read Only
Enter Text...
QK | | Mext | Cancel | ‘ Help |




jJadeplatform

Developer's Course

Module 10 Relationships

173

11.  Inthe BankAccount class, select the existing myBank property in the Name drop-down list and then click the
OK button.
Define Reference X
Current Class hank Related Class  [BankAccount A d
@ Cne O Many 1 = Ong @ Many
— Multi Valued Property  Property
Name: allBankAccountsByNumber Name myBank -
Type BankAccountByMumberDict Type Bank -
Constraint Constraint
[ allow Transient to Persistent Reference [ allow Transient to Persistent Reference
 Access [~ Access
O Public @ Protected O Read Only O Public O Protected @ Read Only
 Update Mode  Update Mode
O Manual @ Automatic O Man fauto @ Manual O Automatic O Manfauto
[ Deferred Execution Deferred Execution
r— Relationship Type — Relationship Type
@ Parent O Child O Peer O Parent @ Child O Peer
[ tnverse Mot Required [ tnverse Mot Required
[ subschema Hidden [ subschema Hidden EE RIS
Defined Inverges
12.  You are then prompted that the schema has been versioned. Perform a reorganization now.
13.  Navigate to the JadeScript class and execute the removeTestData method.
14.

Execute the createCustomersFromFile and createBankAccounts methods. This will reload the test data, this
time with the myBank reference set.

Extra Challenge: How might you establish this inverse relationship without deleting and reloading the test data?

Exercise 10.5 - Multiple Inverses

At this stage, the Bank root object has two collections, as follows.

®m  Acollection of bank accounts ordered by number

m  Acollection of customers ordered by last name

Bank

= accountMum:Integer

&a” allBankAccounts: BankAccountByMumberDict
&¢" allCustomers: CustomerBylastMameDict
= custhum: Integer
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In the following two challenges, you can add further collections to the root object that could prove useful in the banking
system applications.

Challenge #1

Add a reference called allCustomersByAddress, containing customer references but ordered by address, which is
the inverse of myBank in the Customer class. You will need a new CustomerByAddressDict member key
dictionary.

Bank

L&y accountMum:Integer
&d" allBankAccounts: BankAccountByNumberDict
&d" allCustomers: CustomerBvLastNameDict

(" allCustomersByAddress: CustomerByAddressDict )

& custNum:Integer

When the myBank reference is set for a new customer, the customer is added to the allCustomers collection and the
allCustomersByAddress collection.

Challenge #2

Add a reference called allChequeAccounts, containing references to cheque accounts ordered by number, which is
the inverse of myBank in the BankAccount class. You will need a new ChequeAccountByNumberDict member
key dictionary.

Add a reference called allSavingsAccounts, containing references to savings accounts ordered by number, which is
the inverse of myBank in the BankAccount class. You will need a new SavingsAccountByNumberDict member
key dictionary.

Bank

L&y accountNum:Integer

&g allBankAccounts: BankAccountByNumberDict
(5 allChequeAccounts: ChegueAccountByNumberDict )
&g" allCustomers: CustomerBylLastNameDict

&g allCustomersByAddress: CustomerByAddressDict

(& allSavingsAccounts: SavingsAccountByNumberDict)

Ley custhum:Integer

When the myBank reference is set for a new bank account, the bank account is added to the allBankAccounts
collection.

Depending on its type, the bank account is also added to the allChequeAccounts collection or the
allSavingsAccounts collection.

Conditions

You can define a condition on a class by selecting the Methods menu New Condition command.

A condition is a declarative method that returns a Boolean result. You cannot use local variables and you are
restricted to:

®m  Properties of the self object

m  Other conditions on the class



jJadeplatform Developer's Course

Module 10 Relationships 175

L if and return instructions

The following condition could be added to the BankAccount class.

highValue() : Boolean condition;

begin
return self.balance >= 100000;
end;

A condition method is indicated by the checkmark symbol (v') displayed at the left of the method name in the Methods
List of the Class Browser.

Constraint on Collection Maintenance

For a collection that is the automatically maintained end of the relationship, you can specify a constraint that
determines whether an object should be added to or removed from the collection as part of the inverse maintenance.
For example, the Bank root object could have an allHighValueAccounts collection of accounts with balances greater
than $100,000.

This collection for bank accounts with no condition on the balance is in addition to the allBankAccounts collection.

Bank

& accounttum: Integer

&« allHighValueAccounts: BankaAccountByMumberDict
{balance = 100,000}

so allCustomers: CustomergyLastiamelict
&y custhum:integer

When an account is created, depending on the initial balance, inverse maintenance adds it to the
allHighValueAccounts collection. Subsequently, as the balance changes through deposits and withdrawals, the
bank account will be removed automatically from or added to the collection, depending on whether the condition is
met.

Cardinality

Cardinality is the number of objects at the ends of a relationship. A one-to-many relationship, which is the type you
have defined in this module, has a my reference at one end and an all reference at the other. One collection is
required.

One customer has many bank accounts.

Customer BankAccount
&¢" address: String[25] 1 # | 84" balance: Decimal[12, 2]
(&” allBankAccounts: BankAccountByMumberDict ) (& myCustomer: Custnmer)
&o” TIrsthames: String|[25) &d number: Integer

o lasthame: String[15]
&d” number: Integer
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A one-to-one relationship has my references at both ends. No collections are required.

Customer BankAccount
&o” address: String[25] 1 1 | ¢ balance: Decimal[12. 2]
|(&a" myBankaccount: BankAccount ) |r—]cs myCustomer: Customer)
&a” firsthlames: String[25] &o” number: Integer
& lastiame: String[15]

&o” number: Integer

Note Restricting a customer to a single bank account is not realistic.

A many-to-many relationship has all references at both ends. Two collections are required.

Customer BankAccount
&d” address: String[25] * # | &" balance: Decimal[12, 2]
(&= allBankAccounts: BankAccountByNumberDict ) &d” allCustomers: CustomerBylLastNameDict )
&a” firsthlames: String[25] &d” number: Integer
&d” lastMame: String[15]

&d" number: Integer

Note A bank account owned by two or more customers is a joint account.

Exercise 10.6 - Adding an allHighValueAccounts
Collection

In this exercise, you will add a highValue condition to the BankAccount class, and then add an
allHighValueAccounts collection to the Bank class. To demonstrate that the inverse maintenance works as
expected, you will write a testHighValue JadeScript method.

1.  Select the BankAcount class.
2. Add a condition called highValue, by selecting the Methods menu New Condition command.

3. Code the method as follows.

highValue() : Boclean condition;
begin
return self.balance >= 1000000;

end;
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4. Add areference called allHighValueBankAccountsByNumber of type BankAccountByNumberDict to the
Bank class and then click the Define Inverse button.

x
Define Reference
Current Class bank
Exdlusive
— Multi Valued Property
Mame alHighValueBankAccountsByMumber
Type BankAccountByMumberDict
[ subschema Hidden Virtual
Access
’7 D Public @ Protected D Read Cnly
| QK ‘ | Mext | | Cancel | | Help |
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5.  Select highValue in the Constraint combo box and myBank as the inverse reference, as shown in the following

image.
X
Define Reference
Current Class bank | Related Class  [BankAccount w
1 =)
@ One O Many Ong @ Many
— Multi Valued Property  Property
MName allHighvalueBankAccountsByNumber Mame myBank -
Type BankAccountByNumberDict Type Bank -
Constraint highValue - Constraint
highValus
[ allow Transient to Persistent Reference [ Allow Transient to Persistent Reference
[~ Access [~ Access
O Public @ Protected O Read Only O Public O Protected @ Read Only
~ Update Mode  Update Mode
O Manual (®) automatic (O Manfauto (®) Manual () Automatic (O Man/auto
[ Deferred Execution Deferred Execution
— Relationship Type — Relationship Type
@ Parent O Child O Peer O Parent @ Child O Peer
[ tnverse Mot Required [ tnverse Mot Required
[ subschema Hidden ENETEE- [ subschema Hidden LErmrEiness RflEsE
Defined Inverses

You are then prompted that the schema has been versioned. Perform a reorganization now.
6. Press Ctrl+G to open the Global Constants Browser.
7. Selectthe BMSTransactionConstants category.
8.  Select the Global Constants menu Category Sorted by Value command.

9. Select the last BMS_Modify_xxx entry so that you can see the current highest-numbered modification constant
value.
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10.

1.
12.
13.

14.

Add a new global constant called BMS_Modify_PerformDeposit by selecting the Constant command in the
Global Constants menu and then the Add command in the submenu. Make the new global constant an Integer
constant with a value that is +1 larger than the current highest-numbered modification constant value.

| ] BMS_Modify_Performwithdrawal [

BMS_KeyCodes -
BMS_NDtiﬁCEtiOHEVEntS Define Constant (Category BM5STransactionConstants)
BMS_TimerDelays

Mame |BMS_Modify_PerformDeposit

Type |Integer A4

Definition

1 1003

[] subschema Hidden | Enter Text... | | Search for Duplicates |
Name: BMS Modify Pe:
Category: BMSTransac £ | | L || Cancel || Help |
Type: Integer

Definition:

1002

Select the BankAccount class in the Class Browser.
Select the existing onModify method.

Add additional code as follows.

onModify( pTA : BankAccountTZ ) updating;
begin
if pTA.modificationCode = BMS Modify PerformWithdrawal then
self.balance —= pTA.transactionZmount;

elseif pTA.modificationCode = BMS Modify PerformDeposit then
self.balance += pTA.transactionZmount;

endif;
end;

Compile the method using F8.
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15. Add a JadeScript method called testHighValue that creates a cheque account with a zero balance, uses the
deposit method to put the bank account into the allHighValueAccounts collection, and then uses the
withdraw method to remove it from the collection.

testHighValus () ;

Vars
chequeRAccountTA : ChequeAccountTA;
begin
app.initialize();
create cheguefccountTA transient;
chequeAccountTA.initialize();
chequelfccountTZ . overdraftLimit := null;
chequeAccountTA.balance := null;
chequeAccountTA.persistEntity( BMS Full update };
write app.myBank.allHighValueBankAccountsByNumber.size(); // Outputs (
chegquelAccountTA.transactionAmount := 1000000;
chequeRccountTA.persistEntity( BMS Modify PerformDeposit ):
write app.myBank.allHighValueBankAccountsByNumber.size(); // Outputs 1
chegquelAccountTA.transactionAmount := 1;
chequeRAccountTA.persistEntity( BMS Modify PerformWithdrawal ):
write app.myBank.allHighValueBankAccountsByNumber.size(); // Outputs (
epilog
delete chequeRccountTh;
end;

16. Execute the JadeScript method.



Module 11 Forms

This module contains the following topics.

L Introduction

m  View Schema

L] Painter
= Forms
L Buttons

m  Text Boxes

= Subforms

= Exercise 11.1 — Adding the BankingViewSchema

m  Exercise 11.2 — Adding a CustomerDetailsForm Form

m  Exercise 11.3 — Adding a JadeScript Method to Run a Form
m  Exercise 11.4 — Coding the CustomerDetailsForm Form

= Exercise 11.5 — Implementing Validation Rules for Customer
= Menus

®  Multiple Document Interface

= |istBoxes

= Editing a Customer

m  Tables

m  Exercise 11.6 — Adding a MainParentForm Form

m  Exercise 11.7 — Adding a CustomerListForm Form

= Exercise 11.8 — Editing an Existing Customer

m  Exercise 11.9 — Changing the CustomerListForm Form

Introduction

The BankingModelSchema implements the model for the system. All classes for which persistent objects are
created are defined in this schema.
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You can open the separate Painter application by selecting the File menu Painter command in the Jade Platform
development environment, or by clicking the paintbrush icon from the development environment toolbar. After creating
a form and adding controls in the BankingViewSchema, save the form by selecting the File menu Save Form
command.

Eile Edit Controls Layout Options Window Help
AR e S ONE EH L@
RE0EKHEEEEnEI man#mEmYEY @
II(@)@ONN{E@L’E m

Customer Details = =N

Last Mame: I

First Names: I

Address: I

oK Cancel

Ready, Locale: MZL Form CustomerDetailsForm (357 by 210) at (5,4)

g
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The Class Browser displays a class corresponding to the form you designed in the Painter.

Eile Edit Jade Options Browse View Classes Properties Methods History Window Help - o X
=L L@ H
(] g D allPIMAS $2&&® D
A Schema Browser BankingModelSchema : CustomerTA 3 BankingViewSchema : BVSBaseForm X -
Global Controls Menus - Form Events Instance Type Interface

=] JadeScript - Attributes Congtants ~ References

WebSession

& btnCancel
H Window & btnOK
Control & labAddress
= Form & labFirstNames
1 BVSBaseForm & lablastName
CustomerDetailsForm & statusline

R oot [ s

Class: BankingViewSchema: :CustomerDetailsForm (2072)
Superclass: BVSBaseForm

Access: public

Type: real

Lifetime: transient transient-subclasses

Volatility: Volatile

Default: transient

Maps:

You add functionality to the form by writing code in this class.

You can select a runtime skin that is used to display any form that you are painting, by selecting the Select Skin
command from the File menu. The Select or Cancel a Skin form is then displayed, to enable you to select the runtime
skin in the Choose Skin combo box.

If you have not loaded any runtime skins into your Jade system, the default value of <None> is the only value available
in this combo box.

Tip The examples\skins subfolder of the Jade Platform install files contains runtime skins that you can load. For
details about loading the SampleSkins.ddx file, see the readme.txt file in that subfolder.

When you select a runtime skin, the Control Examples pane on the form displays an example of controls (and menu
and menu items, if selected for display) using that skin.

When you are happy with the controls and menu on the painted form displayed in that skin, click the Apply button.
That skin is then applied to any forms being painted. If a skin is selected, the JADE Painter caption reads Jade Painter
: schema-name::form-name - using skin 'skin-name' - [caption-of-form]; for example:

Jade Painter : DemoSchema::Company - using skin 'Windows Broadbean' - [Company]

In addition, any subsequent forms opened in the JADE Painter are displayed using the selected runtime skin. The
selected skin is saved in your user preferences when you close the JADE Painter and restored when you re-open the
Painter.

View Schema

The BankingViewSchema implements the views or applications that run over the model. The entire user interface
(forms) is implemented in this schema. Jade uses subschemas to separate the model from the views, allowing for a
cleaner, more well-defined design and implementation. It also means that separate development teams can more
easily work on separate parts of the system, but still within the same single Jade Platform environment.
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Separating the views from the model by packaging them in their own schemas prevents the model schema from
becoming cluttered with user interface implementation, and means that the model schema can support many different
views. It also makes it easier to identify the services provided by the model.

Create forms in a subschema (the BankingViewSchema, in this course).

_ O =
Schema Browser

[l RootSchems
[—] Bankinghodel=chemsa

[«] Bankingviewschema
[«] FirstSchema

Painter

To add a control to a form, click on the control in the Tools palette and then click on the form. Alternatively, use the
Ctrli+Insert shortcut keys to display a text-based list of the controls that are available to be added.

Last Mame:

Firsk Mames:

Address: \

(a4 Cancel

To change the properties of a control, double-click on the control to open the Properties dialog, which groups
properties into the following categories.

= Common

m  Specific
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®  Fontand Color

m  Size and Position

The name property is in the Common group of properties. The Common properties are those that every type of
control has; for example, every control has a name. You use the name property when referring to the control in your

code. You should change the default names button1, button2, and so on, to something more meaningful to a
developer.

lade pla[ﬁ)rm JADE Painter : {C: JadeCoursesystem : Wilbur... m = B =

Eile  Edit Contrals Lavout Options Window Help

AR S ONEFE=TE+LH(I®
REO8 «m@EHEHYEE R BEEm a4 @=E]m?
¥ M) S <8I

Customer Details EI@ Properties X
Last Mame: | ‘é I::_:| i @
Name |bEnCK -
First Mames: | T IEE
Address: | border ColorSingle Wo.o00)
barderStyle 0 - Mane
bubbleHelp
Cancel description
dragCursar (Mone)
enahlecd True
helpContextid a
helpkeyward
ignore=kin Falze
mouseCursar (Mane)
mousePoirter 0 - Default

btniok

P Tips Click the Stay on top of Painter icon at the left of the Properties dialog toolbar, to keep the Properties dialog
positioned on top of the Painter. The icon then changes shape and is highlighted.

You can display a hierarchical list of all controls painted on the currently active form; for example, if you want to inspect
the controls painted on a complex form. Activate the form by selecting the Show Control Hierarchy Dialog
command from the Window menu of the Painter or by pressing F5 when the Painter has focus. Click the Stay on top
of Painter icon at the top left of the dialog or select the Control Hierarchy on Top command from the Options menu
to keep the Hierarchy for Form dialog on top of the Painter. Conversely, repeating these actions toggles the pinning of
the dialog on top of the Painter and the check status of the menu command.
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The caption property is in the Specific group of properties, because not all controls have captions. If all controls had
captions, it would be in the Common group. The caption is the text seen by application users. You should change it to
something more meaningful to an application user.

lade pla tform JADE Painter : (C:% JadeCoursehsystemn : Wilbur... m = B =

Eile Edit Contrals Layout Options Window Help

ARG ECONTEI=TEHAILIG®
RHLOH K@ EHEHEERDEE = # mE]m S 8
W77 EM e E T

B cusomer Do e x

Last Mame: ‘ é [:'] i @

Mame |bknok A
Firsk Names: ‘

S3ET" 2

Address: ‘ auto=ize 0 - Mane
huttonPicture 0 - Mane
cancel Falze

Cancel

defaut Falze
picture (Mone)
pictureDisabled (Morme)
picturebown (Mone)
style 0 - Marmal Push Button
value Falze

There is another toolbar with icons to help with alignment and sizing, displayed except when you select the Hide
Alignment/Size Palette command from the Options menu.

T T 2 =0 e g
Forms

Your form is a subclass of the Form class from RootSchema, which has inbuilt Windows functionality. The inherited
show method loads and displays the form, and the unloadForm method closes it.
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In the following JadeScript method, the CustomerDetails form is displayed for five seconds, and then closed.

vars
form: CustomerDetails;
begin
create form transient;
form.show() ;
// Wait five seconds
app .doWindowEvents (5000) ;
form.unloadForm() ;
end;

Note The unloadForm method deletes the transient form object and the associated control objects.

The event method associated with the show method is called load. It enables text to be entered into text boxes and
collections to be loaded into tables and list boxes. The event method associated with the unloadForm method is
called unload.

Note Event methods are invoked when the associated event happens; for example, a button is clicked or a form is
closed. They are not usually invoked directly with a method call from code.

To code one of these event methods, select <form> in the central window (that is, the Properties List) and then select
the appropriate event method from Methods List on the right.

Banking¥iewschema Class Browser: CustomerDetails

£l Ohject References  Conkrols Menus Type Interface

Application
Clobal - attributes Conskants all _ Instance

|
|

|

|

|

|

|

|

I

: & btnCancel

: & btnOK

| & e S
: CustomerDetailz ‘ label2

I i labeld

: & statusLing

: & trthddress

: & tedFirstiames
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

ﬁ Class Details W Froperty Details

load() updating;
vars
begin
write "Opening..."”:
end;
IR e e . - R R R R R SR
Buttons

In a GUI application, most of the functionality is triggered when the application user clicks buttons on forms. To code a
button click event method, select the button control in the central Properties List and then select the click event
method from the Methods List on the right.
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Write code in the editor pane and then compile the method.

— o x
ladeplatform JADE (C:\JadeCourse\system : Beelay : singleUser) - [BankingVi h Class [ m
File Edit Jade Options Browse View Classes Properties Metheds History Window Help - o X
L,
‘HP B P IMEBS 9S8 MO0 DO
A Schema Browser i : CustomerTA BankingViewSchema : BVSBaseForm > =
Global Confrols Menus Al anEvems- Instance Type Interface
= JadeScript atrbutes  Conglants _ References
iebsession
Bl Window & btnOK
Control & labAddress
Sl Form & labFirstNames
£l BYSBaseform . & lablastName
1 CustomerDetailsForm & statusLine
T cmieot  reerovs
1 btnCancel click(btn: Button input) updating;
2
3 begin
4 self.unloadForm() ;
5 end;
=]
7
Compilation complete - no errors
Ready | «L0  [INS | |NUM | | BankingViewSchema | Banking

Text Boxes

Text boxes enable an application user to enter text, which is stored in the text box's text attribute. The following
diagram shows a form with txtLastName, txtFirstNames, and txtAddress text boxes.

i

Customer Details

Lask Mame: + txtlastName
Firsk Mames: + tutFirstMames
Address: + tutddress

K Cancel
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You could add a clearTextBoxes method to the form to clear text from the text boxes and position the cursor in the
txtLastNames text box.

clearTextBoxes () ;

begin
self.txtLastName. text := "";
self.txtFirstNames.text := "";
self.txtAddress.text = "";
self.txtLastName.setFocus() ;
end;

You could add an isDataValid method to the form to return true if data has been entered in all of the text boxes. If one
of the text boxes is empty, a message is displayed in the status line and the method returns false.

isDataValid() : Boolean protected;

begin
if self.txtLastName.text = "" then
self.txtLastName.setFocus() ;
self.statusLine.caption := "Please enter a last name";
return false;
elseif self.txtFirstNames.text = "" then
self.txtFirstNames.setFocus() ;
self.statusLine.caption := "Please enter first names";
return false;
elseif self.txtAddress.text = "" then
self.txtAddress.setFocus() ;
self.statuslLine.caption := "Please enter an address";
return false;
endif;
return true;
end;
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You could add a createCustomer method to the form to create a Customer object from the data entered in the text
boxes.

createCustomer {) protected:

vars
cust @ Customer:
: String;
String:
String:

addreas

:= gelf.txthddress.text;
mes := self.txtFirstNames.text;
:= gelf.txtlLastName.text;

beginTransaction;
cuat := create Customer (address, firatNames, lastName) peraistent;
commitTransaction;

end;

Subforms

The CustomerDetails form has text boxes for displaying the attributes of a Customer object. Two situations in which
you would use a form like this are when:

®  Adding a new customer
m  Editing an existing customer (possibly selected from a list box or table)

Instead of using the same form in both situations, which would inevitably involve more-complex code with if
instructions, create two subforms.

Farm

tl}.

CustomerDetails

tl}.

CustomerAdd CustomerEdit

The CustomerAdd and CustomerEdit forms inherit controls, properties, and methods from CustomerDetails. In
addition, the CustomerEdit class will have a myCustomer reference that is set to the Customer object to be edited.

Note Although you cannot make a form class abstract, the CustomerDetails form will be treated as an abstract
class; that is, it will not be instantiated.
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Exercise 11.1 - Adding the BankingViewSchema

In this exercise, you will create the BankingViewSchema, in which you will create forms and applications for the
banking system.

1.

DN

Select the BankingModelSchema in the Schema Browser.

Select the Schema menu Add command.

Enter BankingViewSchema as the name and then click the OK button.

Select the BankingViewSchema in the schema browser, if it is not already selected.
Select the Schema menu Load command.

Click the Browse button next to the Schema File Name text box and then select the BankingViewSchema_
form_framework_classes.scm file that is included with the course files.

Click the Browse button next to the Forms File Name text box and then select the BankingViewSchema_
form_framework_classes.ddx file that is included with the course files.

For the Load Style, select Load into the existing current schema version from the drop-down list.

Click the OK button to complete the loading of the form framework classes.

Load Options x

File Selection Load Order

[] Load Multiple Schemas [ ] Load Multiple Files

Schema File Mame

C:JadeCourse\Files'BankingViewSchema_form_framework_dasses.scm Browse...

Forms File Mame

C:JadeCourse\Files'BankingViewSchema_form_framework_dasses. ddx Browse...
Load Style
Load into the existing current schema version b Advanced...

current runtime behaviour will potentially be affected - no structural changes will be allowed

oK ‘ | Cancel | | Help
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Exercise 11.2 - Adding a CustomerDetailsForm Form

In this exercise, you will create a new form called CustomerDetailsForm in the BankingViewSchema.

1. Open the Painter.

2. Select the File menu New Form command. Enter CustomerDetailsForm as the name of the form and then
select BVSBaseForm in the Sub-Form of drop-down list.
=

Form Name: Existing Forms:

CustomerDetailsForm 1 BVSBaseForm
Sub-Form of:

BVSBaseForm -
— Farm Style

@® screen Printer Web
~ Form Type

(® window Dialog Box Schema:

BankingViewSchema b
[ =
3.

Paint the form, as shown in the following diagram. To set the mdiChild property of the form, double-click on an

empty part of the form (that is, an area that does not contain an element). The mdiChild property is located on
the Specific sheet of the Properties dialog.
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|maichila |2-mpiForm |

Customer Details =] =l ||t maxLength |15
|captinn ‘LastName: ’——- Last Marne: — name bl asthame
‘captiun |FirstNames: L+ First Names: I maxLength |25
name baFirsthames
‘caption |Address: |
—— Address:
"""“-H maxLength |25
ok Cancel namme txtAddress
caption
name |statusLine :
caption |OK caption [Cance
name [(binOK name [btnCancel

4.  Save the form.

Exercise 11.3 - Adding a JadeScript Method to Run a
Form

In this exercise, you will add a JadeScript method to display the CustomerDetails form.

Note You can run aform from within Painter by selecting the File menu Run Form command. However, by using a
JadeScript method, you can run the initialize method from the Application class to set a reference to the root object.

1. Add a JadeScript method called runForm in the BankingViewSchema.

2. Code the method as follows.

runForm() ;

vars
customerDetailsForm : CustomerDetailsForm;

begin
app.-initialize (};

create customerDetallsForm transient;

customerDetaililsForm.show() ;

oS s S8 carcnde Fhoan
madll I11Ve 5S5e A5 LI=

app.doWindowEvents ( 5000 );

i1

customerDetallsForm.unloadForm{) ;
end;

3.  Execute the JadeScript method.
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Exercise 11.4 - Coding the CustomerDetailsForm Form

In this exercise, you will code the following method in the CustomerDetailsForm form to add an event method to
close the form when the btnCancel button is clicked.

You will call the protected methods from event methods.
1. Inthe CustomerDetailsForm form, select the btnCancel button and then select the click event.

2. Code the click method as follows.

btnCancel click(btn: Button input) updating;
begin

self.unloadForm() ;
end;

3. Add anew method called displayObject and code the method as follows.

displayObject( pCustomer : Customer ) updating, protected;
begin

inheritMethod{ pCustomer };

if po - = null

ng new Ccus

self.txtLastName.text := null;

self.txtFirstNames.text := null;

self.txtAddress.text := null;
else

// Editing existing customer
self.txtLastName.text := 1
self.txtFirstNames.text := omer.firstNames;
self.txtAddress.text := pCustcmer.address;

endif;

end;

omer .lastName;

4.  Add a new method called getCurrentObject and code the method as follows.

getCurrentObject () : Customer;
begin

return inheritMethod ()} .Customer;
end;

5. Add anew method called getTA and code the method as follows.

getTA() : CustomerTh;

begin
return inheritMethod () .CustomerTA;
end;
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6. Addanew method called getTAClass and code the method as follows.

getTAClass () : Class protected;
begin

return CustomerTA;
end;

7.  Add anew method called populateTAFromForm and code the method as follows.

populateTAFromForm( pTA : CustomerTA input ) : Boolean protected;
begin
if not inheritMethod({ pTZA ) then
return false;
endif;
pTE.lastName := self.txtLastName.text;

.. firstNames := self.txtFirstNames.text;
pTA.address := self.txtAddress.text;

return true;
end;

8. Select the btnOK button, and then select the click event and code the method as follows.

btnOK_click(btn: Button input) updating;

Vars
isAddingCustomer : Boolean;
begin
isAddingCustomer := self.getCurrentObject() = null;
if not self.doSave() then
return;
endif;

if isAddingCustomer then

self.statuslLine.caption := "Customer ac d successfully";
self.displayObject( null ); // Cle e fields re for the next customer t e a
else
self.statuslLine.caption := "Customer updated successfully";
endif;
end;

Exercise 11.5 - Implementing Validation Rules for
Customer

In this exercise, you will implement validation rules for the Customer object.
1. Press Ctrl+G to open the Global Constants Browser.

2. Add anew category called BMSFocusFields, using the Add Category command from the Category submenu
in the Global Constants menu.
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3.  Add anew global constant called BMS_FocusField_LastName of type String with a definition of "FOCUS:
LastName", using the Add command from the Constant submenu in the Global Constants menu.

=1 BMSFocusFields

Define Constant (Category BMSFocusFields) x

Mame |BMS_FocusField_LastMame

Type |Sfring -

Definition
1 "FOCUS: LastName"

[] subschema Hidden | Enter Text... | | Search for Duplicates |

I I I O e I O O I A O

Ok | | Mext | | Cancel | ‘ Help |

4. Add a new global constant called BMS_FocusField_FirstNames of type String with a definition of "FOCUS:
FirstNames".

5.  Add anew global constant called BMS_FocusField_Address of type String with a definition of "FOCUS:
Address".

6. Select the CustomerTA class in a Class Browser opened in the context of the BankingModelSchema.

7. Addanew method called doValidate, as follows.

doValidate( pOperation : Integer )} : Boolean updating;

begin
inheritMethod( pOperation };
// We don't want to do this wvalidation for BMS TransactionType Delete or BMS TransactionType Modify
if poOperation.isOneOfTheseValues( BMS TransactionType Create, BMS TransactionType Update ) then

if self.lastName = null then

self.addError( "You need to provide a last name"”, BMS FocusField LastName );
endif;
if self.firstNames = null then

self.addError( "You need to provide first names", BMS FocusField FirstNames )
endif;

if self.address = null then
self.addError( "You need to provide an address", BMS_FocusField Address );
endif;
endif;

return self.hasNoErrors();
end;

8.  Compile the method using F8.
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9.  Open the JadeScript runForm method and comment out the instructions for automatically closing the form.

runForm() ;

vars
customerDetailsForm : CustomerDetailsForm;

begin
app.initialize();

create customerDetailsForm transient;
customerDetailsForm.show () ;

// Wait five seconds then close

//app.doWindowEvents ( 5000 );

//customerDetailsForm.unloadForm() ;
end;

10.  Execute the JadeScript runForm method and test that you can add a customer.

The menu designer in Painter is accessed by selecting the File menu Menu Design command.
Menu Design [MainParentForm]
Menu Item ] Text \| Security
Caption |&Customer Shortcut Key  |(none) Available Accelerators:
Name  |mnuCustomer Picture None A4 USTOMER
Enabled Checked [ window List? Has Submenu?
Visible Separator? [ Help List?
Default Back Color Default ForeCalor ’TI
Help
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Note Anampersand character (&) in the caption causes the character that follows to be underlined. The underlined
character becomes an accelerator key when the form is run.

Select a menu item in the designer and then enter values for the Caption and Name.

Menu Design [MainParentForm]
Menu Item ] Text ] Security
Caption |&Add Shortcut Key v Available Accelerators:
Mame  mnuCustomerAdd Picture None v D
Enabled [] checked Window List? ] Has Submenu?
Visible [] separator? Help List?
Default Back Color Default ForeColor

Help

Customer
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When you save the form and return to the Class Browser, the menu items are displayed in the central Properties List.
Select a menu item and then code its click event method, as follows.

|Ear1king'urlew5d'|ema ¥ |MainParentForm A d |mnuCustomerAdd_dick -
[=] Chbject
Application
Global
\WebSession
(=] Window
[=] Form
[=] BVSBaseForm
[*] CustomerDetailsForm
[=] MainParentForm

F ueoens W poveryoes

mnuCustomer

1 mnuCustomerAdd click(menultem: Menultem input) updatingy
2

3 vars

4 T custocmerDetailsForm : CustomerDetailsForm;

3

& begin

7 create customerDetailsForm transient;

g

9 customerDetailsForm. shows

10 end;

=
=
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Multiple Document Interface

When you ran the CustomerAdd form in the previous exercise, it ran as a multiple document application (MDI), as
shown in the following image.

Module 11

Forms

Banking System - [Customer Details Form] = a X
Customer
Add
Customer Details Form EI
Last Mame:
First Names: ] Customer Details Form
feies Last Name:
= e First Names:
|| | Address:
T
Banking System - [Adding a Custamer] — O *
Customer
o Add
£ Adding a Customer E=N Ech =
Last Mame:
First Names: E Adding a Customer =
Lask N :
Address: ast ame
oK Cancel First Mames:
[ |
Address:
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In a multiple document application, forms are created as child windows that are confined within the boundaries of a
parent window. When you painted the CustomerDetails form, you set the mdiChild property to make it an MDI child
form.

The parent window in an MDI application is called the MDI frame. It is a form that is typically painted without any
controls but with a menu, as shown in the following image.

Banking System - [Adding a Customer] — O *

Customer
. Add

Adding a Customer E'@

Lask Mame:

Firsk Marnes:

Address:

QK Cancel

To make a form into an MDI frame, set the mdiFrame property to true and then add the following instruction when the
form is loaded.

formLoad () updating, protected:;

begin
app.mdiFrame := MainParentForm;
end;
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List Boxes

Module 11

Forms

List boxes are used to display collections of objects in an application; for example, the root object's collection of
customers.

P

Listing Customers

SR HCR =

Liz Albury
Manette Anderson
Lee Andrews
Mildred Arnold
Rosie Ashton
Wwilliarm 1 Badman
Susannah Bailey
Lola Balsley

Jan Barr
Rosalind Barrett
ahigail Barwick.
Vicky Bavle

Esther Belhin
Honora Bevan
Rebecca Bidgood
iZathy Blackburn
Robert Blackmore
Leah Bone

Edwina Booth
iGenevieve Bowden
Janet Bradshaw

Edit

-

The ListBox class provides methods and properties for populating a list box and for determining the customer that the
user has selected.
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Populating a List Box
A simple and efficient way to populate a list box from a collection is as follows.
1. Associate the collection with the list box by using its displayCollection method.
This is usually done when the form loads.
=
BankingViewSchema Class Browser: CustomerListForm - O
Bankingviewschema ¥ |CustomerListFarm b4 hd
[ Object References Controls Menus Al - Instance Type Interface
Application _|
Global Attributes Congtants
WWebSession & btnEdit
= Window & IstCustomers
e
)
[—] BVSBaseForm =
[=] CustomerDetailsForm
[=] CustomerListForm
[=] MainParentForm
L]
B e oo R
1 load() updating; _|
2
3 bkegin
4 self.lstCustomers.displayCollection(
5 app.myBank.allCastomers,
[ true,
T ListBox.DisplayCollection_Forward,
g mall,
5 mall
10 Vi
11 end;
1z | L
| |
Compilation complets - no errors

The parameters for the displayCollection method are:

o Collection to be used.

true (the list box automatically refreshes if the collection changes) or false (no automatic refreshing).

0 (normal collection order) or 1 (reversed collection order). There are constants on the ListBox class with

the values ListBox.DisplayCollection_Forward and ListBox.DisplayCollection_Reversed.
(DisplayCollection_Forward is not the value but the name, the value is 0.)

Starting object (the list box is scrolled so that this object is at the top).

Extra text that is displayed as the first entry in the list box.
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2. Specify the text that is displayed for each object. This is coded in the displayRow event method of the list box,
which is called for each object in the visible part of the list box.

_ O =
BankingViewSchema Class Browser: CustomerListForm
BankingViewSchema ¥ CustomerListForm A d -
[ Chject References Controls Menus Instance Type Interface

Application

Global Attributes Constants All Form Events _
7] WebSession binEdit ]
=] Windaow

(=] Form
[ BVSBaseForm
(5] CustomerDetaisForm

[=] CustomerListForm
(=] MainParentForm

O comonts i poveryoeoss R

1 lstCustomers_displayRow(listhox: ListBox input; customer: Customer; lstlndex: Integer; bcontinus: Bo
2

3 begin

4 return customer.firstNames & " " & customer.lastName;

5 end;

6

Compilation complete - no errors

Note If the list box displays 15 objects at a time, the displayRow method is called 15 times only when the form
is loaded. Subsequent scrolling results in the method being called for the next 15 customers.

Alternatively, you can add objects to a list box one at a time, by using the additem method and the itemObject array,
as shown in the following example.

foreach customer in app.myBank.allCustomers do

newlndex := self.lstCustomers.addItem{ custcmer.firstNames & " " & customer.lastHame );
gelf.lastCustomers.itemObject [ newlndex ] := customer;
endforeach;

Determining the Selected Object

When a user selects an entry in a list box, the listindex property is set to that row number. If the first entry is selected,
the value of listindex is 1, and if no entry is selected, the value of listindex is -1.

The customer selected in a list box can be obtained from the itemObject array, as follows

custocmer := self.lstCustomers.itemlbiject|[ self.lstCustomers.listIndex ].Customer;

You can achieve the same result by using the listObject property, as follows.

customer := aelf.lstCustomers.listObject.Customer;
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Editing a Customer

In the application, a customer to be edited is selected in the list box and stored in the listObject property. When the

Edit button is clicked, a CustomerDetailsForm form is created.

205

The CustomerDetailsForm inherits the myCurrentObject reference from the BVSBaseForm, which identifies the

Customer object whose details are loaded into the text boxes.

Listing Customers

(=] 3 sl

Janet Bradshaw

Edit

listObject

20491

Jerusalem

address

firsthames Barbara

When the customer details are changed, the Transaction Agent Framework (TAF) will be used to update the

properties of the Customer object.

|lasthame Baynton

number

myCustomer

Editing a Customer

[o & /]

Last Mame: Biaynkon
Firsk Marmes: Barbara
Address: Jerusalem
| CK | Cancel
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Tables

A table can display objects in a collection, using a number of columns.

e

Listing Customers E'@
First Mames  [Last Mame  [address |
John Adams Freetown |
Liz Albwry Richrmond
Manette Anderson Hobart
Lee Andrews Cambridge
Mildred Arnold Catlands
Rosie Ashton Cnal River
williarn J Badman Tea Tree
Susannah Bailey Jerusalem
Lola Balsley Bagdad
Jan Barr Richmond
R.osalind Barrett Bellerive
& higail Barwick. Haobart
Wik Bavley ‘white Kangaroo River
Barbara Baynton Jerusalem
Esther Belbin Cambridge
Honara Bevan Cambridge
Rebecca Bidgood Risdon
iCathy Blackburn Zoal River

Edit

-

The Table class provides similar methods and properties to the ListBox class for populating a table and for

determining the customer that the user has selected.

Module 11

Forms
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Populating a Table

A simple and efficient way to populate a table from a collection is:
1. Associate the collection with the table using its displayCollection method.

This is usually done when the form loads.

— o =
kingViewSchema Class fe i .
BankingViewSchema w |CustomerListForm * load -
[ Object Controls Menus All _ Instance Type Interface
Application '
Global - Attributes Constants References
WebSession & btnEdit
= Window & thiCustomers
T
)
{=] BvSBaseForm -

[+] CustomerDetailsForm

CustomerListForm
[*] MainParentForm

H' Class Details W Property Details _

1 load({) updating;

2

3 begin

4 self.tblCustomers.setCellText({ 1, 1, "First Names™ & Tab & "Last Name™ & Tab & "Rddress™ )
=

[ self.tblCustomers.displayCollection{

T app.myBank.allCustomers,

g true,

9 Table.DisplayCollection_Forward,
10 null

11 i+

12 end

13

The parameters for the displayCollection method are:

o Collection to be used.

o true (table automatically refreshes if the collection changes) or false (no automatic refreshing).

o 0 (normal collection order) or 1 (reversed collection order). There are constants on the Table class to use
for this parameter, Table.DisplayCollection_Forward has the value 0 and Table.DisplayCollection_

Reversed has the value 1.

o Starting object (table is scrolled so that this object is at the top).
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2. Specify the text that is displayed for each object. This is coded in the displayRow event method of the table,
which is called for each object in the visible part of the table.

kingViewSchema Class C istForm - b x

BankingViewSchema ¥ |CustomerListForm ¥ |thiCustomers_displayRow
£ Object Controls Menus Al FormEvmts- Instance Type Interface
Application —
Global Attributes Constants References
WebSession binEdit
5 window A ——
(= Form
(=] BVSBaseForm
[+] CustomerDetailsForm

[+] CustomerlistForm
{=] MainParentForm

0 oo ey SR

thlCustomers displayRow(
able: Table input: th et: Integer: customer: Customer:
theRow: Integer; bcontinue: Boolean io) :String updating;

begin
return customer.firstNames & Tab & custcomer.lastName & Tab & customer.address;

1
2
3
4
5
[
7 end;
8

Compilation complete - no errors

Alternatively, you can add objects to a table one at a time, by using the additem method and the itemObject of an
associated JadeTableRow object, as shown in the following example.

foreach custcmer in app.myBank.allCustomers as Customer do
newkow := self.tblCustomers.addIitem(
customer.firatNames & Tab &
customer.lastName & Tab &
customer.address
) -
gelf.tblCustomers.accessRow( newBow ) .itemObject := customer;
endforeach;

Determining the Selected Object

When a user selects an entry in a table, the row property is set to that row number. If the first entry is selected, the
value of row is 1, which often contains column headings.

The customer selected in a table can be obtained from the itemObject property of the JadeTableRow object for the
selected row, as follows.

customer := self.tblCustomers.accessBow( self.tblCustomers.row ) .itemObject.Customer;
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Exercise 11.6 - Adding a MainParentForm Form

In this exercise, you will add a form with a menu and make the form the MDI frame.

1.
2.

10.
1.

12.
13.
14.

15.

Open the Painter.

Select the File menu New Form command. Enter MainParentForm as the name of the form and select
BVSBaseForm in the Sub-Form of drop-down list.

In the specific group of the Properties dialog, set the mdiFrame property of the form to True.
Set the caption property for the form to Banking System.

Save the form.

Return to the Class Browser.

Select the MainParentForm and add a new method called formLoad. Click Yes to acknowledge any warning
messages about reimplementing a method.

Code the method as follows.

formLoad ()} updating, protected:;

begin
app.mdiFrame := MainParentForm;
end;

Return to the Painter and then open the menu designer by selecting the File menu Menu Design command.
For the first menu, enter &Customer in the Caption field and mnuCustomer in the Name text box.

Select the first menu item under the Customer menu and then enter &Add in the Caption text box and
mnuCustomerAdd in the Name text box.

Click the OK button to close the menu designer, and then save the form.
In the Class Browser, select the mnuCustomerAdd menu item and then select the click event method.

Code the method as follows.

mnucCustomerhAdd click(menulItem: MenuItem input) updating;
VArs

customerDetailsForm : CustomerDetailsForm;
begin

create customerDetailsForm transient;

customerDetailsForm. show () ;
end;

Change the JadeScript runForm method to open MainParentForm instead of CustomerDetailsForm.
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16.  Execute the JadeScript runForm method and test the MDI parent-child functionality.

runForm() ;

vars
mainParentForm : MainParentForm;
app.-initialize();
create \mainParentForm| transient;

mainParentForm.show() ;
end;

Exercise 11.7 - Adding a CustomerListForm Form

In this exercise, you will add a CustomerListForm form that will display the root object's collection of customers. You
will then add an option to the Customer menu on the MainParentForm form to open the CustomerListForm form.

1. Open the Painter.

2. Select the File menu New Form command. Enter CustomerListForm as the name of the form, and select
BVSBaseForm in the Sub-Form of drop-down list.
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3. Paint the form with a list box and a button, as shown in the following diagram.

caption Listing Customers

mdiChild |2 -MDI Form

-

Listing Custorners EI@

|I'IEII‘T'IE | IstCustomers I

Edit

caption |Edit

name |btnEdit

4.  Save the form and then return to the Class Browser.

5. Select the CustomerListForm in the Class Browser, add a new method called formLoad, and then code the
method as follows.

formLoad () updating, protected;

begin
inheritMethod () ;

self.lstCustomers.displayCollection |
app.myBank.allCustomersByLastName,
true,
ListBox.DisplayCollection_Forward,
null,
null
)i

end;

6. Select the IstCustomers list box, and then select the displayRow event.
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7.  Code the displayRow method as follows.

lstCustomers displayRow (

listbox : ListBox input;
customer : Customer;
l1stIndex : Integer;
bcontinue : Boolean io
} : String updating;
begin
return customer.firstNames & " " & customer.lastName;
end;

8. Select the btnEdit button, and then select the click event.

a. Code the click event method to write the last name of the selected customer. (You will change this method
in a later exercise.)

btnEdit click(btn: Button input) updating;

vars
customer : Customer;
begin
customer := self.lstCustomers.listObject.Customer;
if customer = null then
app.msgBox( "Select a customer first", "Error", MsgBox OK Only );
else
write customer.lastName;
endif;
end;

9. Open the MainParentForm form in Painter.

10.  Open the menu designer by selecting the File menu Menu Design command.

Tip When you already have a visible menu, you can click on that menu in Painter to quickly open the menu
designer.
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11.  Select the cell below the Add menu, and then enter &List in the Caption text box and mnuCustomerList in the
Name text box.

Menu Design [MainMenu]
Menu Item Text Security -

Caption |&Llist Shartout Key - Available Accelerators:
Mame  mnuCuskarnerList Picture Mo - IST

Enabled [ checked window List? [ Has Submenu?

Wisible [ separator? Help List?

Diefaulk Back Color Diefault ForeCalar

Help

Customer
Add

12.  Click the OK button to close the menu designer, and then save the form.

13. Inthe Class Browser, select the mnuCustomerList menu item and then select the click event method.

14. Code the method as follows.

mnuCustomerList_click(menultem: Menultem input) updating;
vars

customerListForm : CustomerListForm;
begin

create customerListForm transient:
customerListForm.show() ;

end;

15.  Execute the runForm JadeScript method and open the CustomerListForm form.

16. Test that the btnEdit button writes the correct message.

Exercise 11.8 - Editing an Existing Customer

In this exercise, you will add the logic to open the CustomerDetailsForm form to edit an existing customer.

1.  Inthe CustomerListForm form, change the click method of the Edit button to open the CustomerDetailsForm
form and set the current object reference, as follows.
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btnEdit click(btn: Button input) updating;
VArS
customer : Customer;
customerDetailsForm : CustomerDetailsForm;
begin
customer := self.lstCustomers.listObject.Customer;
if customer = null then

app.msgBox( "Select a customer first", "Error", MsgBox OK Only );
else

create customerDetailsForm transient;

customerDetailsForm.setContextObject ( customer );

customerDetailsForm. show () ;
endif;
end;
2.  Execute the JadeScript runForm method and then open the CustomerListForm form.
3. Select the customer Barbara Baynton and change the name to Barbara Jackson, by clicking the Edit button.
Does the list box on the CustomerListForm form update? Why?

4. Onthe CustomerListForm form, select the customer Barbara Jackson and change the name to Alice
Jackson, by clicking the Edit button.

Does the list box on the CustomerListForm form update? Why?

Exercise 11.9 - Changing the CustomerListForm Form

In this exercise, you will change the CustomerListForm form to use a table instead of a list box.

1. Open the JADE Painter.

2. Select the File menu Edit Form command, select CustomerListForm, and then click the OK button.
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3. Replace the list box with a table, as shown in the following diagram.

columns 3

fixedColumns [0

fixedRows 1

name tblCustomers

F "~

Listing Customers EI@
| |

rows 1

selectMode 8— Currentrow

Edit

4, Save the form and then return to the Class Browser.

5. Select the formLoad method for the CustomerListForm form.

a. Replace the code, as follows.

formLoad () updating, protected;

begin
inheritMethod () ;

ustomers.disp

o

self.tbhlCustomers.setCellText( 1, 1, First Names" & Tab & "Last Name

self.tblcustomers.displayCollection

end;

app.myBank.allCustomersByLastName,
true,
Table.DisplayCollection Forward,
null

)i

6. Select the tbICustomers table, and then select the displayRow event.

" & Tab & "Add

215

ress" );
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7.  Code the displayRow method as follows.

tblCustomers displayRow(
ble : Table input;

a
th

2Sheet : Integer;

1 Customer;
Integer;
mntinue : Boolean io
) : String updating;

begin

return customer.firstMames & Tab & customer.lastName & Tab &

customer .address;
end;

Note Make sure to change the obj: Object parameter to customer: Customer.

8. Select the btnEdit button, and then select the click event.

9. Replace the code in the click method, as follows.

btnEdit_click(btn: Button input) updating;

vars

0

mer : Customer;

ustao
ustomerDetailsForm : CustomerDetailsForm;

0

begin

/ Make sure the current row for the table is a valid row before attempting to access the itemObject for that row
if self.tblCustomers.row > self.tblCustomers.fixedRows and self.tblCustomers.row <= self.tblCustomers.rows then

customer := self.tblCustomers.accessRow( self.tblCustomers.row ) .itemObject.Customer;
endif;

if customer = null then

app.msgBox ( "Select a customer first"™, "Error", MsgBox OK Only );
else

create customerDetailsForm transient;
customerDetailsForm.setContextObject ( customer };
customerDetailsForm.show () ;

endif;
end;

10. Test that the CustomerListForm form works correctly.
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Introduction

Applications are defined from the Application Browser, which is opened by clicking the A button (Browse Applications)
from the Jade Platform development environment toolbar or by using the Ctri+L shortcut keys. The Application
Browser for the current selected schema is then displayed.

In the banking system, there are many types of users: customers using online banking, customers using ATMs, tellers
working in a branch of the bank, the bank manager, and so on. There would be applications appropriate for different
types of users, as well as utility and background applications, as shown in the following image.

Banking¥iewSchema Application Browser - b x
Detfault | Mame 71 | Application Type | Startup FormiDocument | Initislize Method | Finalize Method | About Form | Wigh &
AT RestServices intialize
Backup Mon-GUI doBackup
- Banking m Mainklenu initialize _—-
OnlineBanking | YWeb-Enabled Wiglcome initialize Jade F

You can select an application in the Application Browser and set it as the default application, by using the Application
menu Set command in the development environment background window.

» You can start the default application by right-clicking the arrow button (Run Application) in the Jade Platform
development environment background window toolbar.
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Defining a GUI Application

219

In the Application Browser, you can select the Application menu Add or Change command to display the Define

Application dialog, as shown in the following image.

Define Application

8

Marne Banking

Help File

Version #

Default Locale il
Application Type el hd

\eb Options

Browse, .,

—\Web Application Type

@ JADE Farms O HTML Documents O Web Services

— Icon

| Zhange... | | Clear |
Startup Form MainMenu -
About Form -

[] show Super Class Methods
Initialize Method
BankingtodelScherna: initialize

Finalize Method

. =

After specifying a name for the application, select an application type.

The GUI application type is a standard desktop application, which displays forms that were designed in the JADE

Painter. The other application types are:

m  GUI, No Forms — an application that does not display forms on screen, but can print forms; for example, a print

server that prints reports in the background.

= Non-GUI - an application that does not create screen or print forms; for example, a program that runs a

scheduled backup.

m  Rest Services — an application that provides REST-based web services, and displays requests from clients in a
monitor window. A Rest Services, Non-Gui application does not display a monitor window.
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m  Web-Enabled — services browser clients running an application or requesting SOAP-based web services. A
monitor window displays client requests.

o Jade Forms — an application accessed from a browser. It uses forms designed in the JADE Painter. At run
time, HTML generated by the application is sent from a Microsoft IS or Apache web server.

o HTML Documents — an application accessed from a browser. It uses forms designed outside the Jade
Platform, which are then imported.

o Web Services — an application that provides SOAP-based web services.

A Web-Enabled, Non-GUI application does not display a monitor window.

The Startup Form combo box value is the form in the current schema (or a superschema) that is displayed when the
application starts.

The method specified in the Initialize Method combo box is executed when the application starts before the startup
form is displayed. The method specified in the Finalize Method combo box is executed when the application
terminates. These methods must be defined in the Application subclass in the current schema (or a superschema).

Note Methods called initialize and finalize are used as the Initialize Method and Finalize Method if they exist and
if no other method is specified.

Web Services and REST Services

Any computing device that can run a web browser can connect to a Jade web application. The application creates a
session object with a unique session id for the web browser client, and includes the session id on every form that is
sent to, and every reply that is received from, a web browser.

Web services can be exported from the providing system and imported into the consuming system using Web
Services Description Language (WSDL). Many languages, including Jade and .NET, support web services. When a
request arrives from a web browser, the Microsoft Internet Information Server (lIS) passes the request to the Jade web
application using jadehttp.dll and the Transmission Control Protocol (TCP) connection information in the jadehttp.ini
file.

The query string contains the name of the Jade web-enabled application, in the following format.

http://localhost/jade/jadehttp.dl1l?WebShop
<-URL path to jadehttp on server->?<-app->

The Jade web application processes this request and generates an HTML page in response. Because all
communications are asynchronous, the Jade client can monitor and display system processing status when idle.

Windows provides security; standard IIS security for data access and Secure Sockets Layer for data transmission.
If an unhandled Jade exception occurs, it is logged on the web server machine and the operation is aborted.

The same architecture applies to all types of Jade web-enabled application.

®m  Jade forms, where the forms are designed in the Jade Painter

] HTML forms, where the forms are designed in an external HTML editor; for example, Dreamweaver

= Web services

L REST services
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A web service usually uses HTTP to exchange data. Unlike a web application, which is typically HTML over HTTP, a
web service is Extensible Markup Language (XML) over HTTP. A client sends a request in XML, and the server
responds with an XML response. This XML can be Plain Old XML (POX), which is typically a non-standard XML that
only the client and server can make sense of, or it is standard Simple Object Access Protocol (SOAP).

A Representational State Transfer (REST) Application Programming Interface (API) is a web service. A REST API
differs from SOAP-based web services in the manner in which it is intended to be used. By using REST, the API tends
to be lightweight and embraces HTTP. For example, a REST API leverages HTTP methods to present the actions a
user would like to perform and the application entities would become resources on which these HTTP methods can
act. Although SOAP is not used, messages (requests and responses) are either in XML or JavaScript Object Notation
(JSON).

The JadeJson class, which is a transient-only Object subclass, provides standalone JSON functionality that is
independent of the Representational State Transfer (REST) Application Programming Interface (API). The JadeJson
class enables you to create, load, unload, and parse JSON in the same way you can with XML.

Although web services and REST services are not covered in depth in this course, the Jade Platform product
information library provides you with resources that enable you to develop web service and REST service
applications.

The following image shows the Jade Platform HTML5 contents pane in a browser with the "Building Web Services
Applications" chapter of the Developer's Reference expanded in the Contents pane at the left.

CIEE—

jade platform

& Glossary

[l chapter 5 JADE Locking -

Contents

N

Product Information > Developer's Reference > Chapter 11  Building Web Services Applications

@ Chapter 7 Using the Database Administration Fra

[l chapter 8  Using Packages

Chapter 11 Building Web Services Applications

[l chapter 9  Using Skins to Enhance JADE Applical
E| Chapter 10 Synchronized Database Service (SD¢

| Chapter 11 Building Web Services Applications

D Overview This chapter covers the following topics.
[l s0AP-Based Web Services = Qverview
[H REST-Based Web Services = SOAP-Based Web Services

[@ Chapter 12 Processing XML Documents 4 o JADE Web Service Provider

[ Chapter 13 Object Versioning o JADE Web Service Consumer
cna sions
[H chapter 14 Database Reorganization o SOAP Versions
a  Defining the Classes, Properties, and Methods for a Web Service
ﬁ Chapter 15 Using the Messaging Framework
—  Creating a Web Service Class
E| Chapter 16 Using Asynchronous Method Calls

[@ chapter 17
[@ chapter 18
[@ chapter 19
[@ chapter 20
[@ chapter 21
B chapter 22
[ Appendix A
[ Appendix B

Using the JADE Testing Framewark
Tracking Methods

Tracing Transactions

Pariitioning Daiabase Files

Runtime Data Definition

Unaudited Database File Operations
JADE Limits

Altribute Type Siorage Sizes

—  Cresfing a SOAF Header Class

—  Creafing Web Service Methods

Using the Web Service Exposure Wizard

—  Adding a Web Service Exposure Definition

—  Displaying a Hierarchical WebService Exposure Browser
—  Changing a Web Service Exposure Definition

—  Removing a Web Service Expesure Definition

—  Exiracting @ Web Service Exposure

—  Finding an Existing Web Services Exposure

—  Generaling JavaScript for a Web Service Exposure Definition

For details about the location in HTML5 format of this web services application chapter that covers using both SOAP
and REST-based web services, the web services white papers, and the REST services white paper in the Jade
Platform product information library, see:

https://secure.jadeworld.com/developer-centre/Jade2025/0OnlineDocumentation/

In addition, you can download the:

= PDF (print) format of the Developer's Reference from the Development Environment section of the Jade
Platform 2025 at https://www.jadeplatform.com/developer-centre/learn/documentation
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®  Web services white papers, which include SOAP Web Services and REST Services, in print (PDF) format from
White Papers in the Resource Library section of Developer-Center at
https://www.jadeplatform.com/developer-centre/learn/whitepapers

Tip Asthe HTML5 format of the Jade Platform 2025 product information library contains not only the product
information but the white papers and the Erewhon Demonstration System Reference, you can search the complete
product information library. See the "Search and Print Tips for HTML5 Help" topic in the Contents pane at the left of
your browser, for more details.

Logon Authentication

When you add a schema, a number of classes are created. One of these is a subclass of Global. The name of the
subclass is the schema name prefixed with the letter G. A single persistent instance of this class is created. It can be
referred to in your code by using the system variable global. However, when viewing the properties of an object
whose class persistence lifetime is set to Transient, the Allow Persistent Instances check box is unchecked.

The global object inherits a lot of useful functionality, including logon validation methods, from the Global class.

Banking¥iewSchema Class Browser: GBanking¥iewSchema

H Ohiect Conskants References . Instance  Type Interface

Application
Bl Giokal DA mbus
[-] RootSchemadziobal
[—] GBankingModel=chema

global

— =] JadeScriat
WighSesszion
winclore

_ W Property Details ﬂ Source

Class: BankingVWiewSchema::GBankingWiewdchema (2057)

Superclass: GBankingModelfchena

Lccess: public

Type: real

Lifetime: transient shared-transient transient-subclasses shared-transient-subcl:
Volatility: Wolatile

Default: transient

When an application starts, the getAndValidateUser method from the Global class is executed before anything else
in the application happens, including the display of the startup form.

getAndValidateUser (usercode: String output; password: String output): Boolean;

The getAndValidateUser method is a Boolean method that returns true in the implementation in the Global class. If
the method returns true, the application is allowed to continue. If the method returns false, the application is
terminated.
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You can reimplement the getAndValidateUser method in your Global subclass to return true only if the user
authenticates himself or herself by entering the correct password on a logon form.

Lagon — O x

Enter your password

stttk

There is another method on the Global class, which is called isUserValid. This method is called immediately after the
getAndValidateUser method, to provide secondary validation on the database server. The usercode and password

parameters are set in the getAndValidateUser method. The default implementation returns true.

isUserValid (usercode: String; password: String): Boolean;

Application Security

You can implement basic security by setting the userSecurityLevel attribute on the app object. This is usually done

when the user logs on.

app.userSecuritylevel := 4;

Every form, control, and menu item has a securityLevelVisible attribute and a securityLevelEnabled attribute,
which by default are set to zero (0). These attributes are usually set in the JADE Painter but they can be set at run

time.
For a user to see or use a control or menu item, the value of app.userSecurityLevel must be at least as high as the

security level attribute of the control or menu item.

-
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Shortcut to Run an Application

You can set up a shortcut on the desktop to run the Banking application.
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The shortcut is as follows.

Module 12 Applications

C:\JadeCourse\bin\jade.exe path=C:\JadeCourse\system
ini=C:\JadeCourse\system\jade.ini
server=multiuser
app=Banking
schema=BankingViewSchema

Exercise 12.1 - Defining a Banking Application

In this exercise, you will change the application that was automatically added when the schema was created, which

has the same name as the schema.

1. Open the Application Browser and then select the BankingViewSchema application.

Select the Application menu Change command.

Change the name of the application to Banking.

> v DN

Select MainParentForm as the Startup Form.

5. Select initialize as the Initialize Method, and then click the OK button.

6. Run the application, by right-clicking the green arrow in the Jade Platform development environment toolbar.

Exercise 12.2 - Adding a LogonForm Form

In this exercise, you will create a new form called LogonForm.

1. Open the Painter.

2. Select the File menu New Form command. Enter LogonForm as the name of the form and select

BVSBaseForm in the Sub-Form of field.

3. Paint the form as shown in the following diagram.

controlBox

False

mdiChild

1— Mot MDI form

e

logon = |[ &S]

Enter your passwaord se——

name txtPassword

passwordField | True

r

(o)

b

—||:apti|:|n |Enterynurpasswnrd

caption

oK

default

True

name

btnoK

4. Save the form and then return to the Class Browser.
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5. Inthe LogonForm form, select the btnOK button and then select the click event.

6. Code the click method as follows.

btnoK click(btn: Button input) updating;
begin

self.unloadForm() ;
end;

Exercise 12.3 - Reimplementing the getAndValidateUser
Method

In this exercise, you will reimplement the getAndValidateUser method to test whether the correct password, which is
secret, is entered on the LogonForm form.

1.  Select the GBankingViewSchema class.

2. Add a getAndValidateUser method. A message box warns that there is already a method of that name in a
superclass. Click the Yes button, to continue.

3. Code the method as follows.

getAndvalidateUser (usercode: String output; password: String output): Boolean;
vars
logonForm : LogonForm;

begin

ication is not a Windows GUI AdesKTop applica

ication.ApplicationType GUI then

K1p authentlication 1 £

oy

if app.applicationType <>
return true;
endif;

create logonForm transient;

logonForm. showModal () ;

if logonForm.txtPassword.text.toLower () = "secret" then
return true;
else
pp.msgBox ( "Incorrect passwerd”, "Logon Error"”, MsgBox OK Only );
return false;
endif;
end;

4.  Run the Banking application and test the logon authentication.

Challenge

Change the code to give the user three chances to correctly enter the password.
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Environmental Objects

The architecture of a Jade Platform multiuser system was explained in an earlier module.

Database Server

Standard Client Standard Client Application Server Application Server

1 [ 1

Thin Client Thin Client Thin Client Thin Client

The components of the architecture correspond to instances of the System, Node, and Process classes in
RootSchema.

System Mode Process

The system variable represents the collection of all nodes, the node variable represents the current node, and the
process variable represents the current process.

startApplication Methods

The startApplication, startApplicationWithParameter, startApplicationWithString, and startAppMethod
methods of the Application class start a new application or thread from the currently running application.

app.startApplication ("BankingViewSchema", "Banking") ;

The new application runs in parallel with the application that launched it.
You can use persistent objects or shared transient objects to share information between the applications.

A shared transient object (or a persistent object) can be passed as a parameter with the
startApplicationWithParameter and startAppMethod methods.

Note Ifthe method is used in a serverExecution method, the new application runs on the server node. In this case,
the parameter passed to the new application must be a persistent object and the new application must not display
forms or messages.
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Jade Monitor

The Jade Monitor, which can be started by selecting the File menu Monitor command, uses functionality from the
System, Node, and Process classes.

. _ _ o x
.,;r:. JADE Monitor {C:%JadeCourse’,system : Wilbur) - [ Users ]
File  QOptions  Selections  Help
Monitor
Navigator -]  Users Sampled : 2023-06-28 11:55:55 [0.0]
Users Find Overview Refresh
@ General User Tran application App .Iliillen‘:‘l T:!lr AppSe SignOn Time |L |R [User Info
= Summary State IP Addres:Clie Port
& ﬁ Users Current Database Role : Mon SDS system
=] [ Notifications Mode - CCWHGEAPL {pid=12832} = server = =kd-bit node= =IP=localhost=
[=] &=l Host Performance iilbur {23 Jade/JadeSchema GuI 2023-06-28 02:29 Cevelopmen
= System Statistics wilbor f20) JadeMonitar ladeManitorSche| SUI 2023-06-25 11155 Manitar
= mode Statistics cowhigd 4720 {43 JadePainter/ladeScherna GUI 2023-06-28 05131 wiilbur
{35 Process Information serverBackgrounc RootSchemadpp/RootSchemal GUT 2023-06-28 08129
[ mMethod Analysis
& Transient Object Activity
] Persistent Dbject Activity
[] [ Cache Performance A
&g Locks
TE Lock Analysis Users Hide
+ Dratab. Statisti .
% atal as_e : atistics Ovemview
L] B RPC Activity Summary Thiz table shows the current datakase role (SDS o non-S05) and details for currert users (nodes and
B Node Sampling processes) that make up the JADE system.

[*] (= web Performance

Nizrnz=inn

|L|sers 30z 1

createExternalProcess Method

The createExternalProcess method of the Node class starts a new Windows application; for example, you could
start Notepad as follows.

node.createExternalProcess ("", "Notepad", null, "", false, false, exit);
The signature of the createExternalProcess method is:

createExternalProcess (directory: String;

command : String;

args: StringArray;

alias: String;

thinClient: Boolean;

modal: Boolean;

result: Integer output): Integer;

If the program is not in the current directory or a directory included in the path, the program name must be fully
qualified.

As Notepad is a default Windows application, you can leave the path specified in the directory parameter blank (that
is’ IIII).

The command parameter is the name of the process to open, which is Notepad in this topic.

The args parameter is for applications that require command line arguments to be able to run.
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As the alias parameter is ignored, we can just pass in an empty string (that is, "").

The thinClient parameter is relevant only when running Jade from a thin (presentation) client. When set to true, the
external application runs on the presentation client workstation. When it is false, it runs on the application server. This
parameter in ignored in single-user mode.

Setting the modal parameter to true suspends the Jade application until the external application terminates.

Note The result parameter is the exit value from the external process. This has meaning only when the modal
parameter is set to true.

Calling External Functions

An external function is a function implemented in a Windows library (DLL). External functions are called directly, by
using the call instruction. The library that contains the external function could be written by you, by a third party, or
provided by the operating system.

You can add libraries and external functions by using the Library Browser and the External Function Browser,
respectively.

RootSchema External Functions Browszer

B jomos | josShellExecute (hwnd: Memoryhddress; operation, applic

[=1]

I
I
I
I
i
— =1 & jesCreatelDirectory :
— =] & josDeleteDirectary :
— =] & josFilesccess :
—=] & josFileCopy :
— =] & josFileDelete :
— =] & josGetkeyState |
I
I
I
I
I
I
I
I

=] [Eﬂ josGetlastError

(] & josValidateDirectary
[=] jomreog - »

An external function signature has the following syntax.

<function-name> ([parameters]) [: <return-type>] is <entry point> in <library>
[presentationClientExecution | applicationServerExecution];

The following examples use the josShellExecute function in the Jade jomos library to open your default Internet
browser and e-mail client.

// Open default Internet browser
call josShellExecute(null, "open", "http://www.jadeworld.com", "", "", 0);

// Open default e-mail client
call josShellExecute (null, "open", "mailto:wilbur@jadeworld.com?" &
"subject=Hello World&body=A traditional greeting.", "", "", 0);



jJadeplatform Developer's Course

Module 12 Applications 229

Database Backup

The JadeBackupDatabaseDialog form is provided in RootSchema to enable you to backup database files. Open
the form in the standard way, as follows.

vars
dlg: JadeBackupDatabaseDialog;

begin
create dlg transient;
dlg.showModal () ;

end;

The form is opened as a modal dialog.

Backup Database — ot

Dakabase Directory: C:fJadeCaurse/system)

Backup Directory: k:fbackup!
Backup Mode
0O online - Updating Allowed
() Quiesced - Read Only

[ Exclude Frozen Files [ Exclude Frozen Partitions
[ ] Compress Files Owvervarite Exisking Files
Ok, Cance

The JadeDatabaseAdmin class provides backup and database-related operations. The backupAlIDbFiles method
requires the same kind of information as the JadeBackupDatabaseDialog form but it enables the backup to be
carried out as a non-GUI operation.

vars
dba: JadeDatabaseAdmin;

begin
create dba transient;
dba.backupAllDbFiles ("C:\backup", true, false, false, true, false, null);
terminate;

epilog
delete dba;

end;

Note The terminate instruction is used to terminate a non-GUI application. This instruction is not necessary for a
GUI application, which is automatically terminated when the last form is closed.
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Defining a Non-GUI Application

Non-GUI applications are used to perform tasks that do not require user input, so you do not specify a Startup Form
but you do specify an Initialize Method value.

Module 12 Applications

e

Marne Backup
Help File

Version #

Default Locale

Application Twpe Mon-GIJ1

Define Application

Form Web Options

Browse. .,

— Weh Application Tvpe

@ JADE Farms O HTML Documents

O Web Services

— Icon

| Zhange...

| | Clear |

Startup Form

About Form

Initiglize Method
BankingModelScherna: :doBackup

Finalize Method

[] show Super Class Methods

.

Help

Non-GUI applications can be started from:

®  The Jade Platform development environment

®  An application using the startApplication method
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®  Ashortcut using the jadclient program (jadclient.exe is the non-GUI equivalent of jade.exe); for example:

C:\JadeCourse\bin\jadclient.exe path=C:\JadeCourse\system
ini=C:\JadeCourse\system\jade.ini
server=multiuser
app=Backup
schema=BankingViewSchema

®  Anentry in the Jade initialization file

[JadeServer]
#The following entry runs a backup on the server at 2300 hours
ServerApplicationl = BankingViewSchema, Backup, 2300

Exercise 12.4 - Multitasking

In this exercise, you will write a JadeScript method that uses the startApplication method to run a number of
applications in parallel.

1.  Find the JadeScript class.

2. Add a method called multitasking, with the following code.

multitasking():

begin
app.startapplication( "BankingViewSchema", "Banking" }:
app.startipplication( "JadeSchema™, "Jade" );
app.startApplication( "JadeMonitorSchema", "JadeMonitor"™ );
app.startapplication{ "RootSchema", "SchemaInspector" };
end;

3. Execute the method.
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4.  Add the serverExecution option to the signature line and then execute the method again. If you are working in
multiuser mode, the following dialog will be displayed.

Unhandled Exception on 2017/02/14 03:43:27 by [187.146] pid 00b%4, tid 3f38

Description

Application: Barking

Schema: BankingViewSchema
Type: SystemExceplion
Error Code: 1242

Continuable: M

Error QID: 107. 1 (transient)

A method executing in another node was aborted
Remote Error: Invalid application type (1244)

Caused By
Inspect
Reported By
Receiver Type:  JadeScript Inspect
Receiver OID: 107.1 (transient)
Method: JadeScript: :multitasking
Ignore Debug Help

Why does this exception occur?

Exercise 12.5 - Adding a Non-GUI Application

In this exercise, you will write the code for the backup in a method in your Application subclass. You will then add a
non-GUI application that executes the method.

1.  Select the BankingViewSchema (your Application subclass) in the Class Browser.

2. Add a method called backup, by selecting the Methods menu New Jade Method command.
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3. Code the method as follows.

backup ()
constants
: String = "c:\JadeCourseBackup";
vars
databaseAdmin : JadeDatabaseAdmin;
backupFolder : FileFolder;

create backupFolder transient;
backupFolder.fileName := ;

backupFolder.make ()} ;

/ Mow perform the backup

create databaseAdmin transient;
databaseRdmin.backupAllDbFiles ( , true, false, false, true, false, null }:

/ We don't need to stay running after the backup completes

terminate;

epilog

Prevent any slent leaks

delete backupFo
delete databaseAdmin;
end;

Open the Application Browser.

Select the Application menu Add command.

o o »

Enter Backup as the name of the application.
7.  Select Non-GUI as the application type.
8.  Select backup as the Initialize Method, and then click the OK button.

9.  Run the application, by clicking the green arrow in the Jade Platform development environment toolbar and then
selecting Backup from the combo box.

Exercise 12.6 - Adding Backup to the MainParentForm

In this exercise, you will add a menu item to perform a backup from your banking system.
1. Open the MainParentForm form in Painter.
2. Open the menu designer by selecting the File menu Menu Design command.

3.  Select the menu item to the right of the Customer menu, and then enter &System in the Caption field and
mnuSystem in the Name field.
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4.  Select the menu item under the System menu, and then enter &Backup in the Caption field and
mnuSystemBackup in the Name field.

Menu Design [MainMenul]
Menu Item Texk Security -

Caption |&Backup Shorteut Key - Available Accelerators:
Marme  |[mnuSystemBackup Pickure MNone - ACKUP

Enabled [ checked window Lisk? [T Has Submenu?

Yisible [] separator? Help List?

Default Back Color Default ForeCalor

Help

5.  Click the OK button to close the menu designer, and then save the form.
6. Inthe Class Browser, select the mnuSystemBackup menu item and then select the click method.

7. Code the method as follows.

mnuSystemBackup_click(menulItem: MenuItem input) updating;
begin

app.startApplication({ "BankingViewSchema™, "Backup" ):
end;

8.  Run your application and then test the backup function.
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This module contains the following topics.

= |ntroduction

m  Exception Classes

m  Default Exception Handler

= Coding an Exception Handler

®  Arming an Exception Handler

m  Returning from an Exception

m  User Exceptions

= Mapping Method

m  Exercise 13.1 — Causing an Exception

m  Exercise 13.2 — Adding a Global Exception Handler
m  Exercise 13.3 — Deliberately Causing Another Exception
m  Exercise 13.4 — Adding a Local Exception Handler

m  Exercise 13.5 — Adding Validation Rules in the Transaction Agent Framework

Introduction

When an application is running, methods execute without error most of the time. Exceptions are error conditions that
occur relatively rarely. A pessimistic approach to errors is to check constantly for things that could possibly go wrong,
thereby attempting to prevent exceptions from ever occurring. However, there is a performance cost involved in
constantly checking. In addition, code involving checks (if instructions) is more complicated and difficult to read.

The alternative optimistic approach is to regard exceptions as relatively rare error situations and to deal with them
when they happen. Code to handle exceptions is written in separate exception handler methods.

The way that an exception is handled depends on the type of application; for example, by displaying a message box in
a GUI application and by creating an error log file in a non-GUI application.

When an error occurs in an application, an instance of Exception or one of its subclasses is created by Jade or by
your application code. This object contains information about the condition that resulted in the exception being raised;
for example, a FileException object contains a reference to the file object in use at the time, and a
ConnectionException contains a reference to the connection object that encountered the error. Control is
automatically passed, together with the exception object, to an exception handler method.
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Exception handling code is written in separate methods from the methods involved in normal execution flow. At an
appropriate place in your code when you judge an exception could occur, you add an instruction to arm an exception
handler. This instruction adds the exception handler at the top of a stack of armed exception handlers.

execute when an

arm \/ /9 exception ocours

exception handler stack defaultHandler()

There are two exception handler stacks: a stack for locally armed handlers that are automatically disarmed at the end
of the method, and a stack for globally armed handlers that are usually armed when an application starts and that are
not disarmed until the application terminates. You can arm up to 128 local exception handlers and up to 128 global
exception handlers for each process.

When an exception occurs, normal program flow is interrupted and control passes to the exception handler at the top
of the local exception handler stack, and if there are no local handlers, to a global handler.

normal execution

exception handler
method called
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There is a hierarchy of Exception classes defined in RootSchema.
____________________________________________________________________________ _{

— O =
RootSchema Class Browser: Exception :
I
ATy References . Instance  Type Interface :
I
FatalErrar . Attribuk Constant ﬁcreate |
-] MormalException Ealalle=s Einpe=ines I
i i i cresteS0LPMessage I
—{=] ConnectionException ‘ category ‘ b |
—{=] FileException i Continusble defaL?HHandler :
—T=] JadehessagingException §@currerthethodDesc édelete :
i I
=] JadeRegexExcept.lnn ‘ errorCode ‘ errarObject |
— =] Jade=OAPException ‘ erraritem ‘ initializationHandler |
— o] JadeMLE:xception ‘extendedEerrText ‘ID ExceptionHistar :
—=] ODBCException & helpBook ‘IngProcessHis:tDr v :
—] SystemException i Kindd y IngSeIf Y :
=] DeadlockException G@level a sgtErrurOb'ect :
=] Irtegrityiolation §-@remoteErrorCaode y ShDWDiah:IJ :
=] LockException §-@reportinghethodDesc & toxt o I
I
I
I
I
I
I
I
I
I
I

exception object, so that it can use make use of this information and behavior.

Each class has information and behavior specific to that type of exception. An exception handler is passed the

The Exception class includes an errorCode integer attribute and a text method that looks up a brief description of the
exception in a file called jadmsgs.eng. For example, an exception with errorCode 1090 has a text description

Attempted access via null object reference.

There are a number of methods for logging exception details.
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Default Exception Handler

The Jade Platform provides a default exception handler, which displays the Unhandled Exception dialog and logs
exception information. The dialog is displayed if you do not code and arm your own exception handler.

Unhandled Exception on 202112716 12:44:58 by [187.12] pid 0al1b0, tid 2942

Description

Application: BankingViewSchema
Schema: BankingViewSchema
Type: FileException

Error Code: 5028

Continuable: Mo

Error ITtem: open

Error QID; Filef295. 1 (transient)

Reguested file directory not found

Caused By
Receiver Type:  JadeScript Inspect
Receiver CID: 107.1 (transient)
Method: JadeScript: :badFileCpener
Source:
file.open();
Reported By
Receiver Type:  File Inspect
Receiver OID: 295, 1 (transient)
Ext Method: File::open
Abort Ignore Debug Help

The dialog provides useful information for developers in debugging an exception. However, it is not appropriate for
application users.
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The error object reported by the default exception handler includes the type name before the object identifier (OID) if
the class number is valid; for example:

Error item: setFontProperties
Error object: TextBox/509.21 (transient)

Caused By:
Receiver: MainForm/1004290.1 (transient)
Method: MainForm: :setupClipText (1037) -- tb.setFontProperties

(tblClipBoard. fontName, tblClipBoard.fontSize, tblClipBoard.fontBold);
Reported By:

Receiver: TextBox/509.21 (transient)

Method: Control::setFontProperties -- 'JadeControlSetFont' in 'jadpmap'

If there is no class in the current system that has the specified class number, only the OID is displayed.

Coding an Exception Handler

An exception handler method contains the exception object as its first parameter. It can contain additional parameters
to provide more information about the context of the exception.

The method returns an integer to specify what is to happen next. There are four possible return values, which are
described in the following section. What you do next depends on how successful you are in resolving the exception.

The following examples show exception handler method signatures.

exHandlerA (ex: Exception): Integer;
exHandlerB(ex: Exception; cust: Customer): Integer;

exHandlerC (ex: FileException): Integer;

The following method handles unanticipated exceptions in an application and would effectively replace the default
exception handler.

genericExceptionHandler (exObj: Exception): Integer;

begin

// Abort database transaction to release locks

abortTransaction;

exObj.logSelf ("errors.log") ;

app .msgBox ("An unexpected error has arisen", "Application Error", MsgBox OK
Only) ;

// Cut back the execution stack

return Ex Abort Action;
end;
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The following method handles a string too long exception, which could arise when too much text is entered in a text
box on the CustomerAdd form or too much text is read from a file.

stringTooLongHandler (exObj: Exception): Integer;
begin

if exObj.errorCode = 1035 then
// Abort database transaction to release locks

abortTransaction;
exObj.logSelf ("errors.log") ;
app .msgBox ("Reduce the amount of text", "Application Error", MsgBox OK

Only) ;
// Cut back the execution stack
return Ex_Abort Action;
else
// Pass exception to next armed handler
return Ex Pass_Back;
endif;
end;

Arming an Exception Handler

An exception handler can be armed:

m | ocally, when it remains armed until the method in which it was armed has returned (unless explicitly disarmed).
Local exception handlers are typically armed at the start of a method where the exception could occur.

®m  Globally, when it remains armed until the process terminates (unless explicitly disarmed).
Global exception handlers are typically armed in the initialize method for the application.

There are two exception handler stacks: one for up to 128 locally armed exception handlers, and one for the default
Jade exception handler and up to 127 globally armed exception handlers.

Handlers from the local exception handler stack are executed before handlers from the global exception handler
stack, regardless of the order in which they are armed.

The syntax for locally arming an exception handler is as follows.

on Exception-class do exception-handler-method(exception[, parameters]) ;

The first parameter of an exception handler is the system variable exception, which is a reference to the exception
object.

The following examples show the arming of local exception handlers.

m  exHandlerA is called for any type of exception and is coded in the same class as the method causing the
exception.

on Exception do self.exHandlerA (exception) ;

= exHandlerB is passed additional information through the cust parameter, which is evaluated when the handler
is invoked.

on Exception do self.exHandlerB (exception, cust);
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m  exHandlerC is a method in an Application class that is invoked only for file exceptions.

on FileException do app.exHandlerC (exception) ;

The syntax for globally arming an exception handler is the same as for local arming, with the keyword global
appended.

on Exception-class do exception-handler-method(exception[, parameters]) global;

The following examples show the arming of global exception handlers.

= genericExceptionHandler is called for any type of exception and is coded in one of the Application classes.
This should be the first handler to be armed.

on Exception do self.genericExceptionHandler (exception) global;

= JockExceptionHandler is called only for lock exceptions. This should be the armed after
genericExceptionHandler.

on LockException do self.lockExceptionHandler (exception) global;

Returning from an Exception

The integer that is returned from an exception handler, for which you can use a global constant, determines what
happens next.

Global Constant Description

Ex _Pass_Back Control is given to any previously-armed local exception handler for this type of exception,
or if a local exception handler is not found, a global exception handler. If no exception
handler is found, the Jade default exception handler is invoked.

Ex_Abort_Action Currently-executing methods are removed from the execution stack. The application reverts
to an idle state in which it is waiting for user input or some other event.

Returning Ex_Abort_Action does not abort a database transaction, so remember to
include an abortTransaction instruction.

Ex_Continue Execution resumes from the next expression following the expression that caused the
exception. In order to use Ex_Continue as the return value, the exception must be
continuable.

Continuable exceptions assume that the cause of the problem has been fixed and the
operation retried. This approach can be used for lock exceptions and user exceptions.

Ex_Resume_Next  Controlis given to the method that armed the exception handler. Execution resumes at the
next statement after the method call expression in which the exception occurred.

Ex_Resume_Next is generally useful only for local exception handlers when the method
that armed the exception handler is still executing.
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User Exceptions

As a Jade application developer, you can create an exception object and set its properties in your code. When the
raise instruction is executed, control passes to an armed exception handler.

The following JadeScript method creates and raises an exception.
userException() ;

vars
ex: Exception;

begin
create ex;
ex.errorCode := 12345;
raise ex;

end;

You can add an exception class, as shown in the following image.

BankingModelSchema Class Browser: BalanceException

E Object References Instance  Type Interface
Application =
—{=] Bank Attributes  Constants (B 2 ]

BankAccount
Collection
—{ =] Customer
[—] Exception
[=] MormalException
[=] BalanceException L
Global

E Class Details W Property Details _

create ] updating, protected:

wvars
begin
gelf.errorCode = £4000;
self.errorIten := "inwvalid balance™;
end;

Compilation complete - no errors
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User exceptions are often used to enforce business rules; for example, you could protect against an invalid balance

being set for a bank account by raising exceptions in the create and setPropsOnUpdate methods of a bank account
class.

create ( ; : Decimal; : Customer) updating;

vars
: BalanceException;
begin
if < 0 then
create ;
raise ;
endif;
self.balance := g
self.overdraftLimit :=
self.myCustomer := g
self.myBank := app.myBank;
end;

’

Mapping Method

A mapping method has the same name as a property and is automatically invoked when the property is read or
modified in a method. It is used to reimplement the default getf and set behavior for a property.

A mapping method always has the following signature.
<property-name>(set: Boolean; _value: <property-type> io) mapping;
The set parameter is true if the property is being assigned, and false if it is being read.
If setis:
®m  true, _value is the proposed new value of the property that is assigned.

m  false, _value is the value of the property returned to the calling method.

Exercise 13.1 - Causing an Exception

In this exercise, you will add code that deliberately causes an exception.
1.  Open a Class Browser for the BankingViewSchema.
2.  Select the CustomerDetailsForm form.

3. Change the click event method for btnCancel, as follows.

btnCancel click(btn: Button input) updating:;

begin
write 42 / 0;

self.unloadForm() ;
end;

4. Runthe Banking application and open the CustomerDetailsForm form.
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a. Click the Cancel button, to display the unhandled exception dialog shown in the following image.

Unhandled Exception on 2025/10/07 14:14:43 by [187.10] pid 01dd0, tid 25...

Description

Application: Banking

Schema: BankingViewSchema
Type: MormalException
Error Code: 4030

Continuable: Mo

Division by zero

Caused By
Receiver Type:  CustomerDetailsForm Inspect
Receiver QID: 2056, 1 (transient)
Method: CustomerDetailsForm::btnCancel _didk
Source:
write 42 [ 0;
Reported By
Inspect
Abort Ignore Debug Help

Exercise 13.2 - Adding a Global Exception Handler

In this exercise, you will add a generic exception handler in your Application class to be invoked if an unforeseen
application error occurs. You will arm the handler globally in the initialize method. Finally, you will run the application
and test the handler.

1. Open a Class Browser for the BankingModelSchema.

2. Add a method called genericExceptionHandler in the BankingModelSchema class (your Application
subclass).



jJadeplatform Developer's Course

Module 13 Exceptions 245

3. Code the method as follows.

genericExceptionHandler { pException : Exception )} : Integer;

begin
abortTransaction;

pException.logSelf( "errors.log™ )

app.msgBox( "Unexpected error occurred”, "Application Error™, MsgBox OK Only );

return Ex Abort Action;
end;

a. Arm the exception handler globally at the start of the initialize method, as follows.

initialize () updating;

begin
// Arm our glcbal exception handler

on Exception do self.genericExceptionHandler ( exception ) global;

// Try to get the Bank, if i1t exists.
self .myBank := Bank.firstInstancel();
If it doesn exist yet, then create the Bar singleton

||

if self.myBank null then
beginTransaction;
create self.myBank persistent;
commitTransaction;
endif;
end;

4.  Run the Banking application in the BankingViewSchema.

5.  Open the CustomerDetailsForm form and then click the Cancel button to display the message box.

Application Errar .y

Unexpected errar accurrecd

Exercise 13.3 - Deliberately Causing Another Exception

In this exercise, you will add code that deliberately causes an exception if too much text is entered into a text box.
1.  Open a Class Browser for the BankingViewSchema.

2. Select the CustomerDetailsForm form.
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3. Add anew method called formLoad and code it as follows.

formLoad () updating, protected;

begin
inheritMethod () ;

self.txtLastName.maxLength := 0;
end;

Note When you painted the form, you set the maxLength attribute of the txtLastName text box to 15
characters. This restriction is removed by setting it to zero (0).

4.  Run the Banking application and then open the CustomerDetailsForm form.
5. Enterinformation for a new customer who has a last name with more than 15 characters.

When you click the OK button, the unexpected error message should be displayed, as shown in the following
image.

Application Error x

Unexpectad error accurresd
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Exercise 13.4 - Adding a Local Exception Handler

In this exercise, you will add a local exception handler in your CustomerDetailsForm form to be invoked if too much
text is entered for a customer's last name. You will arm the handler locally at the start of the btnOK_click method.

Finally, you will run the application and test the handler.
1.  Select the CustomerDetailsForm class.

2. Add a method called stringTooLongHandler and code the method as follows.

stringTooLongHandler ( pE ion : Exception ) : Integer;

H
o
o
w
n
g
n

W
=)
e
[
0
P

pException.logSelf( "errors.log"™ );

app.msgBox ( "Reduce amcunt of text", "Applicaticon Error"™, MsgBox OK Only );

else

endif;
end;

3.  Armthe exception handler locally at the start of the btnOK_click method, as follows.

btnOK_click(btn: Button input) updating;

vars
isAddingCustomer : Boolean;

begin
on Exception do self.stringTooLongHandler({ exception )i

isAddingCustomer := self.getCurrentObject() = null;
if not self.doSave() then
return;

endif;

if isAddingCustomer then

self.statusLine.caption := "Customer

self.displayObject( null ); // C for the ne
else

self.statusLine.caption := "Customer updated successfully”;
endif;

end;

Run the Banking application and then open the CustomerDetailsForm form.
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4, Enterinformation for a new customer who has a last name with more than 15 characters. When you click the OK

button, a message box related to the error should be displayed.

Application Error et

Feduce amaunt of bext

Exercise 13.5 - Adding Validation Rules in the Transaction
Agent Framework

In this exercise, you will add a new validation rule to enforce the business rule that the address of a customer should
not be Tax Haven, by returning a validation error when an attempt is made to assign that value. You will implement

this rule by adding logic to the CustomerTA class doValidate method, and then testing it by running the Banking
application.

1. Open a Class Browser for the BankingModelSchema.

2. Selectthe CustomerTA class.

3. Select the existing doValidate method and adjust the code as follows.

doValidate( pOperation : Integer ) : Boolean updating;
begin
inheritMethod( pOperation );
/W want to do this validation for BMS_TransactionType_Delete or BMS TransactionType Modify
if p tion.isOne0fTheseValues ( BMS_TransactionType_Create, BMS_TransactionType Update ) then
if self.lastName = null then
self.addError( "You need to provide a last name", BMS_FocusField LastName );
endif;
if self.firstNames = null then
self.addError( "You need to provide first names", BMS_FocusField FirstNames );
endif;
if self.address = null then
self.addError( "You need to provide an address", BMS_FocusFie;d_Address '
endif;
if self.address = "Tax Haven" then
self.addError{ "Customer address cannot be in Tax Haven", BMS_FocusFie;d_Address WG
endif;
endif;

return self.hasNoErrors();
end;

Run the Banking application and then open the CustomerDetailsForm using the Add command from the
Customer menu.



Jade platform Developer's Course

Module 13 Exceptions 249

4.  Enter information for a new customer with an address of Tax Haven. When you click the OK button, a message
should be displayed advising of the validation error.

Banking System - [Customer Details] = O *

Customer  System

[ @ Customer Det (= =] =] |
Last Name: |suspicious
FirstNames:  |Character
Address: |Tax Haven
oK Cancel
“—' Save failed X

@ The following errors occured during the save

Customer address cannot be in Tax Haven
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This module contains the following topics.

= |ntroduction
= Notifications and Events
o System Events
o UserEvents
o Subscribing to Notifications
o Unsubscribing from Notifications
o Publishing a User Event
o Responding to Notifications
o Exercise 14.1 — Loading a Class
o Exercise 14.2 — Using System Notifications
o Exercise 14.3 — Defining a Global Constant
o Exercise 14.4 — Using User Notifications
= Timer Events
o Beginning and Ending a Timer
o Responding to a Timer

o Exercise 14.5 - Using a Timer

Introduction

A notification is a message sent by the Jade Object Manager to an object (for example, a form), to inform it that an
event has happened to an object of interest.

The process begins with the subscriber to the notifications executing the beginNotification method specifying the
object in which the subscriber is interested. When the event happens, the object of interest uses the causeEvent
method to inform the Jade Object Manager, which then notifies the event to those who subscribed to it. Subscribers,
on being notified of the event, execute the sysNotification or userNotification event method, if one has been coded.

beginMotification()

sysMotify() or
userMotify()

causeEvent{)

JADE MNotification ——

endMotification()
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A timeris a mechanism whereby an object triggers an event for itself at regular intervals. The process begins with the
object executing the beginTimer method, to specify the interval between events. When the event occurs, the object
executes the timerEvent method. The timer can be stopped by the object executing the endTimer method.

beginTimer{)

> JADE timerEvent()

MNotification m—

endTimer()

All of the methods involved in notifications and timers are defined in the Object class.

Notifications and Events

This section covers notification messages sent by the Jade Object Manager to an object, informing it that an event has
happened to an object of interest.

For details, see the following subsections. See also "Timer Events", later in this module.

System Events

System events are the standard operations of creating, updating, and deleting a persistent object.

The following global constants are associated with system events. When a system event occurs, the Jade Object
Manager sends notifications to any object that has subscribed to the event.

®m  Object_Create_Event (4)
m  Object_Update_Event (3)
= Object_Delete_Event (6)

= Any_System_Event (0)

Notes System notifications are invoked for persistent objects only.

As the Jade Object Manager does not have to be informed about creating, updating, or deleting a persistent object,
when the event occurs, the object involved does not have to execute the causeEvent method.
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System natifications are often used to keep the display of information on a form current. The following image shows a
form with a graphical display of the number of Customer, ChequeAccount, and SavingsAccount objects that are
updated automatically when objects are added or deleted.

P "

Statistics E=N ol X

B Customers
] Accounts

204

154

104

]
5__
Cuztomers Accounts

User Events

User events enable you to define your own events for which the Jade Object Manager will send notifications, in the
same way as for system events. The object involved in the user event causes the event to be published by executing
the causeEvent method. The Jade Object Manager then sends notifications to any object that has subscribed to the
event.

Each user event is associated with an integer value that is greater than 15. (Integers in the range 0 through 15 are
reserved for system events.)

Tip Define an integer global constant for a user event, to make your code more readable.

User notifications can be used to generate an alert when an unusual event occurs. The following image shows a
message box that displays when a million dollars or more is withdrawn from a bank account.

Suspicious Transaction x

Bank Accaunt Mumber: 1

Subscribing to Notifications

The beginNotification method requests notification of events that occur to a specified object.

beginNotification (theObject: Object;
eventType: Integer;
responseType: Integer;
eventTag: Integer);
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The beginClassNotification method requests notification of events that occurs to any instance of a specified class or
its subclasses.

beginClassNotification(theClass: Class;
transients: Boolean;
eventType: Integer;
responseType: Integer;
eventTag: Integer);

The parameters for these methods are described in the following table.

Parameter Description

theObject Object of interest.

theClass Class (including subclasses) of objects of interest.

transients Whether the objects of interest are transient or persistent.

eventType Number identifying the type of event.

responseType Whether notifications are automatically canceled after the first event. Possible values are:

= Response_Continuous — continue to send notifications
®  Response_Cancel — cancel naotifications after the first event

eventTag Value that is returned as part of the notification — can be used to tag subscriptions.

Unsubscribing from Notifications

The endNotification method cancels notification of events that occur to a specified object.

endNotification (theObject: Object;
eventType: Integer);

The endClassNotification method cancels notification of events that occur to any instance of a specified class, or its
subclasses.

endClassNotification (theClass: Class;
transients: Boolean;
eventType: Integer);

Note You should cancel notifications for a subscriber (for example, a form) before it is deleted. An exception is
raised for a notification that cannot be delivered.

Publishing a User Event

The causeEvent method, defined on the Object class, informs the Jade Object Manager that a user event has
occurred so that user notifications can be sent.

causeEvent (eventType: Integer; // Number identifying the type of event
immediate: Boolean; // Whether notifications are sent immediately
or
// at the next commitTransaction instruction
userInfo: Any); // Value passed to userNotification method



jJadeplatform Developer's Course

Module 14 Notifications and Timers 255

An example of a user event is a bank account withdrawal that exceeds a threshold value (for example, a million
dollars). The causeEvent could be coded in the withdraw method (or in the mapping method for the balance
property), as follows.

withdraw (amount: Decimal) updating;

begin
if self.canWithdraw (amount) = true then
self.balance := self.balance - amount;
if amount > 1000000 then
self.causeEvent (LargeWithdrawal, false, amount);
endif;
endif;
end;

Responding to Notifications

The sysNotification method is invoked when a system event (creating, updating, or deleting an object) occurs for a
persistent object.

sysNotification (eventType: Integer; // Number identifying the type of event
theObject: Object; // Object that caused the event
eventTag: Integer); // Value passed from beginNotification
method

Note Ifthe eventis the deletion of a persistent object, the theObject parameter references an object that no longer
exists. Attempting to access this object raises an exception.

The userNotification method is invoked when a user event occurs.

userNotification (eventType: Integer; // Number identifying the type of event
theObject: Object; // Object that caused the event
eventTag: Integer; // Value passed from beginNotification
method
userInfo: Any); // Value passed from the causeEvent method

For controls and forms, you can code the sysNotify and userNotify event methods instead of the corresponding
sysNotification and userNotification methods.

Exercise 14.1 — Loading a Class

In this exercise, you will load a class for drawing bar graphs (which was created in another Jade schema) into the
BankingViewSchema. You will use this control in the next exercise.

1.  Select the Schema Browser.
2. Select the Schema menu Load command.
3. Inthe Schema File Name text box, browse for the C:\JadeCourse\Files\ThreeDeeGraph.cls file.

4. Inthe Forms File Name text box, browse for the C:\JadeCourse\Files\ThreeDeeGraph.ddx file.
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6.

7.

5.
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Click the Advanced button, to open the Advanced Load Options dialog shown in the following image.

Advanced Load Options

— Change Target Schema

X

Zurrent schema is BankingWiewschema

achema in file is Someschema
Target Schema Bankingviewschema

Subschema of BankingModelSchema

achema Merge

(®) Corfirm befare deleting
D Abways delete (no confirmation)

D Mever delete {no confirmation)

When existing schema elements are absent from the schema File:

Zheck Cut Methods
[] allows Circular Packages

Cwerride Incoming Pakch Mumbers With

= e

Click the OK button on the Load Options dialog, to load the class.

Select BankingViewSchema as the Target Schema and then click the OK button of the Advanced Load
Options dialog.
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In the BankingViewSchema, a subclass of Picture has been loaded.

BankingViewSchema ¥ |ThreeDeeGraph - -

[ Object - Attributes Constants  References - Type Interface
Application

Global & colours blnaryMatd'l
) §@ descriptions calcEndPoint
[F] WebSession
07 windon §-@numbers centreText
- & titie create
& xlabel drawhxis
& ylabel drawBarGraph
drawGraphGrid
drawLegend
BVSBaseF
= aserarm & drawlineGraph

[+] CustomerDetaisForm

drawPieGraph
drawShadow
drawX¥Graph
makeColour
positionLabels

[+] CustomerListForm él
{*] LogonForm é

[+] MainParentForm

R rooe et € sor

Class: BankingViewSchema::ThreeDeeGraph (3589)

Superclass: Picture

Access: public

Type: real

Lifetime: transient shared-transient transient-subclasses shared-transient-subclasses
Volatility: Volatile

Default: transient

Maps: _usergui

This control contains the default methods for the various types of graphs.

They are all 3D graphs
1} Bar Graph

2) Pie Chart

3) Line Graph

4) Scatter Graph

Properties for drawing graphs include

- Numbers::InterArray {Array of numbers used as data to draw graph)
- Colours::InteragerArrav {irrav of colours used to draw bars of araph) 4|

Exercise 14.2 — Using System Notifications

In this exercise, you will add a Statistics form and paint a ThreeDeeGraph control on it. You will add a method called
draw to the Statistics form, which sets the values of the colours, descriptions, and numbers arrays.

The arrays control the appearance of the bars when the control's drawBarGraph method is executed. The numbers
[1] value is the height of the first bar, which is the number of customers. The value is obtained from the size of the
app.myBankAllCustomers collection. The colours[1] value is an integer that determines the color of the bar. The
descriptions[1] value is the string that is displayed below the bar.

The bar graph is drawn by calling the draw method from the load method.
Finally, you will add notifications to automatically redraw the bar graph when a new Customer object is added.
1. Open the Painter.

2. Select the File menu New Form command. Enter StatisticsForm as the name of the form and select
BVSBaseForm in the Sub-Form of field.
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3. Painta ThreeDeeGraph control on the form and then save the form.

caption Statistics Statistics EI@
mdiChild |2 - MDI Form - - -
N | ]
|name ‘threeDeeGraph I +
[ i |

4. Add a draw method to the StatisticsForm form and code it as follows.

draw () ;

begin
self.threeDeeGraph.descriptions|[
self.threeDeeGraph.descriptions|[

= "Customers";
= "Rccounts";

e

[Erpy—

self.threeDeeGraph.colours[ 1 ] := Red;
self.threeDeeGraph.colours[ 2 ] = Blue;
self.threeDeeGraph.numbers[ 1 ] := app.myBank.allCustomersByLastName.size () ;
self.threeDeeGraph.numbers[ 2 ] := app.myBank.allBankAccountsByNumber.size () ;

self.threeDeeGraph.drawBarGraph () ;
end;

5.  Add code to the formLoad method for the StatisticsForm form to call the draw method and subscribe to create
and delete notifications on the Customer and BankAccount classes, as follows.

formLoad () updating, protected;

begin
inheritMethod() ;

self.beginClassNotification
self.beginClassNotification
self.beginClassNotification
self.beginClassNotification

Customer, false, Object_Create_ Event, Response_ Continucus, 0 );
Customer, false, Object Delete_ Event, Response Continucus, 0 );
BankAccount, false, Object_Create_Event, Response_ Continucus, 0 );

Bank&Account, false, Object_Delete Event, Response_ Continuous, 0 );

self.draw();
end;

6. Add code to the formUnload method for the StatisticsForm form, to unsubscribe from the notifications.
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7.  Add code to the formSysNotify method for the StatisticsForm form, to redraw the graph by calling the draw
method.

8. Add a menu item called mnuSystemStatistics to the MainParentForm form, as shown in the following image.

Menu Design [MainParentForm]
Menu Item Text Security
Caption |&:Statistics Shorteut Key v Available Accelerators:
Mame  mnuSystemStatistics Picture None v TAIC
Enabled [] checked Window List?  [] Has Submenu?
Visible [ separator? Help List?
Default Back Color Default ForeColor
nelp
Customer
Backup

Statistics

9. Add code to the mnuSystemStatistics_click method, to display the StatisticsForm form.

10.  Testyour notifications, by leaving the StatisticsForm form open while you add customers.

P "

Statistics EI@

B Customers
] Accounts

204
154
10-

Cuztomers Accounts
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Exercise 14.3 — Defining a Global Constant

In this exercise, you will return to the BankingModelSchema and add a global constant category called
UserNotifications, to which you will add a constant called LargeWithdrawal that has a value of 20.

In the next exercise, you will use the LargeWithdrawal constant for a user notification.

1.
2.

Select BankingModelSchema in the Schema Browser.

Open the Global Constants Browser by selecting the Browse menu Global Constants command.

On the Global Constants Browser, select the existing BMS_NotificationEvents category.

On the Global Constants menu, select the Sorted by Value command from the Category submenu.

Select the last-existing constant in this category so that you can see the current highest-number notification.

On the Global Constants menu, select the Add command from the Constants submenu and then add a constant
called BMS_Event_LargeWithdrawal of type Integer and with a value +1 larger than the current largest value.

El BMS_NotificationEvents =
BMS Event SaveQuts Define Constant (Category BMS_MNotificationEvents)

BMS_TimerDelays

WE=IlFMS Fvent |argeWithdrawal

Type |[Integer -
Definition
1 1001
Name: BMS Ewvent Save
Category: BMS Notifi
Type: Integer
Definition:
1000
[ subschema Hidden | Enter Text... | | Search for Duplicates |
Ok | | Mext | | Cancel | | Help |

Exercise 14.4 — Using User Notifications

In this exercise, you will demonstrate user notifications in action by making the following changes.

In the BankingModelSchema, the BMS_Modify_PerformWithdrawal section of the onModify method of the
BankAccount class will cause a BMS_Event_LargeWithdrawal user event if more than $1,000,000 is
withdrawn.

In the BankingViewSchema, the MainParentForm form will subscribe to notifications of the BMS_Event_
LargeWithdrawal user event. The form will respond to the notifications by displaying a message box.

To test the notifications, you will code a JadeScript method that creates a bank account with a balance of
$2,000,000 and which performs a withdrawal of $1,500,000.

This should trigger the display of the message box for any user running the Banking application.

To demonstrate user notifications in action, perform the following actions.

1.
2.

Open a Class Browser for the BankingModelSchema schema.

Select the BankAccount class.



jJadeplatform Developer's Course

Module 14 Notifications and Timers 261

3. Change the onModify method, as follows.

onModify( pTA : BankAccountTA )} updating;
begin
if pTA.modificationCode = BMS_Modify PerformWithdrawal then
self.balance —= pTA.transactionAmount;
if pTA.transactionAmount > 1000000 then
self.causeEvent ( BMS_Event LargeWithdrawal, false, pTA.transactionAmount );
endif;
elseif pTA.modificationCode = BMS Modify PerformDeposit then
self.balance 4= pTA.transactionfmount;
endif;
end;

4.  Open a Class Browser for the BankingViewSchema schema.
5. Select the MainParentForm form.

6. Inthe formLoad event method, subscribe to notifications of the BMS_Event_LargeWithdrawal event, as
follows.

formLoad () updating, protected:

begin
app.mdiFrame := MainParentForm;

self.beginClassNotification( BankAccount, false, BMS_Event_LargeWithdrawal, Response_Continuous, 0 ),
end;

7.  Add code to the formUnload event method to unsubscribe from notifications of the BMS_Event_
LargeWithdrawal event.

Tip Call the endClassNotification method.

8. Code the formUserNotify method, as follows.

Integer; pBankAccount : BankAccount; pEventTag : Integer; pUserInfo : Any ) updating;
untDetails : String;
sarningMessage : String;
begin
accountDetails := "Bank Account Number: "™ & pBankRccount.number.String;
warningMessage := "Large Withdrawal $" & pUserInfo.String;

app.msgBox ( accountDetails & CrLf & warningMessage, "Suspicious Transaction”™, MsgBox OK_Only )
end;

Note Make sure to change the pObject : Object parameter to pBankAccount : BankAccount.
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9.  Add a JadeScript method called makeLargeWithdrawal, and code it as follows.

makeLargeWithdrawal () ;

Vars
chequeAccountTA : ChequeAccountTA;

begin
app.initialize();

create chegueAccountTA transient;

v _balance := 2000000;
overdraftLimit := 0;

A.myCustcocmer := null;

L.persistEntity( BMS Full update );
transactionfmount := 1500000;

L.persistEntity( BMS Modify PerformWithdrawal );

epilog
delete chequelccountTi;

end;

10.  Runthe Banking application.

11.  Execute the makeLargeWithdrawal JadeScript method. The Banking application should display a message
box similar to the following.

Suspicious Transaction x

Bank Account Mumber: 17

Timer Events

Timer events are events that occur after a specified delay. The event can happen on a one-off basis or it can repeat at

regular intervals.

Timer events can be used for scheduling purposes; for example, to schedule a nightly backup.

Beginning and Ending a Timer
The beginTimer method starts a timer for the self object.

beginTimer (delay: Integer; option: Integer; eventTag: Integer);
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The parameters are described in the following table.

Parameter Description
delay Time in milliseconds until the timer event occurs.
option Whether timer notifications are automatically canceled after the first event. Possible values are:

= Timer_Continuous — continue to send timer notifications
®  Timer_OneShot — cancel notifications after the first event

eventTag Value that is returned as part of the timer notification and identifies the timer.

The endTimer method stops a timer.

endTimer (eventTag: Integer);

Responding to a Timer

The timerEvent method is invoked when a timer notification is received.

timerEvent (eventTag: Integer) updating;

Exercise 14.5 — Using a Timer

In this exercise, you will use a timer in the MainParentForm form to change its background color every second. The
timer will be started in the formLoad method and stopped in the formUnload method. You will implement the
timerEvent method for the form.

1. Open a Class Browser for the BankingViewSchema.
2. Select the MainParentForm form.

3. Add aninstruction to the formLoad method to start the timer, as follows.

formLoad () updating, protected;

begin
app.-mdiFrame := MainParentForm;

self.beginClassNotification( BankaAccount, false, BMS_Event_ LargeWithdrawal, Response Continuocus, 0 );

self.beginTimer ( 1000, Timer Continuous, 0 };
end;

4.  Stop the timer in the formUnload method, as follows.

formunload () updating, protected;

begin
inheritMethod () ;

self.endNotificationForSubscriber( self );

self.endTimer( 0 );
end;
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5. Add a method called timerEvent. A dialog warns you that there is already a method of that name in the
Application hierarchy. Click the Yes button, to continue.

Warning

? ,.‘ Yol are reimplementing a superclass method, Continue?

6. Code the timerEvent method, as follows.

timerEvent ( eventTag : Integer ) updating;
begin

self _backColor := app-.random{ #FFFFFF };
end;

Run the Banking application and test that the background color of the MainParentForm form changes
randomly.
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This module contains the following topics.

= |ntroduction

m  Distributed Processing

= Nodes and Processes

m  Persistent Cache

®  Transient Cache

u Persistent, Transient, and Shared Transient Objects

u Demonstration

Introduction

This module contains an overview of the architecture of a Jade system, which is based on the concept of a node.

Distributed Processing

The Jade Platform has a distributed processing architecture in which application processing is shared between a
single database server and its clients.

Database Server

Standard Client Standard Client Application Server Application Server

] 1

Thin Client Thin Client Thin Client Thin Client

The database server:

= Contains the persistent database
= Can execute application code and process objects (that is usually done by clients)
m  Accepts connections from standard clients and application servers

®  Manages system-wide services such as locking, cache coherency, and notifications
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A standard client:

An application server:

Connects to the database server

Displays forms

Module 15 Nodes, Processes, and Caches

Executes application code and processes objects

Requires a high-bandwidth (LAN) connection to the database server

Connects to the database server

Accepts connections from thin (presentation) clients

Does not display forms

Executes application code and processes objects for connected presentation clients

Requires a high-bandwidth (LAN) connection to the database server

A presentation client (also known as a thin client):

Connects to an application server

Does not execute application code or process objects (that is done by the application server)

Does not require a high-bandwidth (LAN) connection to the application server

In single user mode, there is no separate database server node. You can run a single standard client or a single
application server.

Standard Client

—OR --

Application Server

Thin Client Thin Client
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Nodes and Processes

A node is a component of a Jade system where application code is executed and where objects are processed. The
following diagram shows the structure of a node.

Mode

FersistentCache

O O O O O ( Background Process )
( Process#1 >

TransientCache ( Process#2 )

T, T, Ty

[ 1 ' | ( Process#3 )

» r % & * s

o L -

A number of applications can be executed in the same node, each with its own thread of execution, the Jade term for
which is process. A node has a background process and a number of other processes; one for each application.

The following parts of the architecture of a Jade system are nodes.

m  Standard client, because it executes application code and processes objects.

m  Database server, because it can execute methods with the serverExecution option in the method signature,
and server applications that are specified in the Jade initialization file.

Note Code executed by the database server must not attempt to display forms and message boxes.

= Application server, because it executes application code and processes objects for connected presentation
clients. There is a process for each connected presentation client.

A presentation client is not a node, because it does not execute application code or process objects; those functions
are carried out by the application server.

Persistent Cache

A node has a persistent cache for persistent objects, which are fetched from the database server. The single
persistent cache is shared by all processes in the node. When a process needs a persistent object, it is automatically
fetched from the database server into persistent cache, unless it is already present.

When an update transaction is committed, modified objects are copied back to the database server. However, the
object remains in persistent cache and is available for subsequent accesses by any process in the node, thereby
avoiding fetching the object from the database server again.

Objects that have been updated by another node are discarded from cache using a cache coherency mechanism
managed by the database server.

When persistent cache becomes full, the least-recently used objects are discarded. If they are modified and not yet
committed, they are sent to the server.
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Transient Cache

A node has a single transient cache for process transient objects and shared transient objects, which are created
locally in the node. The single transient cache is shared by all processes in the node.

Process transient objects can be accessed only by the process in which they were created. They are removed when
the process that created them terminates, or when the process deletes it.

Shared transient objects can be accessed by all processes in the node, but not by a process in a different node. They
are removed when the node terminates, or when a process deletes it.

When transient cache is full, it overflows to a transient database on disk. For this reason, you should delete transient
objects that are no longer required, because accessing transient objects from disk is much slower than accessing
them from memory.

Persistent, Transient, and Shared Transient Objects

A persistent object is stored in the database. It can be accessed by all nodes. You must be in transaction state to
create, update, or delete a persistent object.

beginTransaction;
// Create, update, and delete persistent objects
commitTransaction;

A transient object is stored locally in transient cache. It can be accessed only by the process that created it, and
becomes unavailable when that process terminates or when it is explicitly deleted.

A shared transient object is a special type of transient object, which can be accessed by other processes in a node in
addition to the process that created it. It becomes unavailable when the node terminates or if it is explicitly deleted.
Shared transient objects can be used to safely share information in a multi-threaded application. You must be in
transient transaction state to create, update, or delete a shared transient object.

beginTransientTransaction;
// Create, update, and delete shared transient objects
commitTransientTransaction;
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Demonstration

Your instructor will use an example schema to demonstrate the architecture of a Jade system.

-
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Module 16

This module contains the following topics.

Introduction

Update Transactions
Cache Coherency
Lock Types

Lock Durations
Locking Methods
Demonstration

Read Transactions

Lock and Deadlock Exceptions

0 Debugging Lock Exceptions
Lock Exception Object

Queued Locks

Monitoring Locks

Shared Locks on Collections

Shared Transient Objects

Exercise 16.1 — Locking to Check Editions

Introduction

In a multiuser system, persistent objects are fetched from the database and held in caches on the different nodes.
Locking is an important mechanism in controlling whether an object can be updated.

Transactions and Locking

Note Locking an object does not prevent other processes accessing it, but it does prevent them updating it.

Lock a persistent object when you want to:

Update it

When more than one process attempts to update the same object, locking determines which process can
proceed, because a process must obtain an exclusive lock on an object before it can update it.

Prevent it from being updated

An application may require objects to remain unmodified while an operation is carried out; for example, a trial
balance in which account objects are locked before reading the balance, to guarantee that the latest edition of
each account is used. The locks are held until the trial balance calculation is complete.
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You do not need to write a lot of code to explicitly lock objects, because of the implicit locking that occurs with
transactions and collections.

Update Transactions

In an updating transaction, a number of persistent object creates, updates, and deletes are performed as a single unit
of work. The ACID requirements for a transaction are:

®  Atomicity — operations that make up a transaction must all complete or all fail.

m  Consistency —database moves from one consistent state to another.

= |solation —intermediate data from one transaction is not visible to a concurrent transaction or query.

= Durability — committed transactions survive application software, operating system, and hardware failure.

An updating transaction starts with the beginTransaction instruction. If the transaction is successful, the
commitTransaction instruction releases all transaction duration locks and causes the new, updated, and deleted

objects to be committed to the database.

If the transaction is not successful, the abortTransaction instruction releases all transaction duration locks and
discards modified objects from persistent cache. The next time the object is required, it is fetched from the database.

Cache Coherency

Cache coherency is a service provided by the database server to assist nodes to discard stale objects from caches. A
stale object is one that has been updated by another node.

The database server maintains a list of objects that are present in the persistent cache of each node and sends
messages to the nodes when transactions are committed to the database.

Mode #1 PersistentCache Mode #2 PersistentCache

OCO0O | OO

Object A is updated by Node #1

Mode #1 Persistent Cache Mpde #2 PersistentCache

OCO000O | OO

Object Ais discarded by Node #2 (cache coherency)

Mode #1 Persistent Cache MNode #2 PersistentCache

OCO000O || XO
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Note Cache coherency messages cannot be sent instantaneously, so you can be sure you have the latest edition of
an object only if you lock it.

Lock Types

The type of lock you choose to acquire for an object will determine the type of locks other processes can apply to the
object while you have it locked. As such, the type of lock determines the type of access one process can have to an
object locked by another process.

When you lock an object with any type of lock, the latest edition of the object is fetched from the database server.
The lock types are:

m  Exclusive lock, which is required before an object can be updated.
( Frocess #1 )

( Frocess#2 ) — exclusive lock — O
( Frocess #3 )

An attempt to acquire an exclusive lock is made automatically when a property of an object is updated. Other
processes cannot apply any type of lock to the object.

= Shared lock, which prevents other processes from updating the object while it is locked.

( FProcess #1 ) shared lock

( Process #2 ) shared lock ——»

( Process #3 ) shared lock

Other processes can share lock the same object and one process can reserve lock the object.

Shared locks are automatically acquired on a collection that is being iterated using a foreach instruction, unless
the discreteLock clause is specified. The shared lock is acquired for the duration of the iteration.

m  Reserve lock, which is similar to a shared lock, but with the intention to upgrade to an exclusive lock at some
stage.

( Process #1 ) shared lock

( Process #2 ) reserve ok ———=p

( Frocess #3 ) shared lock

Shared locks can co-exist with a reserve lock; however, there can be one reserve lock only on the object.
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Update lock, which is an alternative to an exclusive lock, but allows other processes to have shared locks on the
object.

( Process #1 > (shared lock)

( Procesgs #2 > — update ook — O

( Process #3 > /—"’-’2

(shared lock)

The exclusive lock is still required when the updates are committed. If the exclusive lock cannot be obtained, the
updates will be discarded.

Lock Durations

The duration of a lock determines when it is released. There are two lock durations, as follows.

Transaction duration, which is released at the end of a transaction

All transaction duration locks held for persistent objects are released automatically when the transaction ends
(commitTransaction, abortTransaction, endLoad, or endLock instruction), even if they were acquired before
the transaction began.

Attempts to manually unlock a persistent object, using the unlock method, are ignored in transaction state (after
a beginTransaction, beginLoad, or beginLock instruction).

Transaction duration locks are acquired automatically before a persistent object is updated or deleted.
Session duration

Session duration locks are automatically released at the end of a session, when the process that owns the lock
terminates. Session locks can also be released earlier, by using the unlock method.

Session duration locks are useful when you need to hold a lock on an object across transaction boundaries. For
example, the JADE Painter applies a session lock to a form object when you edit the form. This session lock
prevents two users editing a form at the same time and it is held across any transactions that may occur as a
result of saving the form.

Locking Methods

The lock method, defined in the Object class, has the following signature:

lock (lockTarget: Object; lockType, lockDuration, lockTimeout: Integer);

The lock method parameters are as follows.

lockTarget is the object to be locked.

lockType is the type of lock. Possible values are Exclusive_Lock, Reserve_Lock or Share_Lock.
lockDuration is the duration of the lock. Possible values are Transaction_Duration and Session_Duration.
lockTimeout is the maximum time to acquire the lock before an exception is raised. Possible values are

LockTimeout_Server_Defined, LockTimeout_Immediate, and LockTimeout_Infinite, or a number of
milliseconds.
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The following code fragments apply a specific lock type. The equivalent lock syntax is shown.

self.sharedLock (object) ;
self.lock(object, Share Lock, Transaction Duration, LockTimeout_ Server Defined);

self.exclusiveLock (object) ;
self.lock (object, Exclusive_Lock, Transaction Duration, LockTimeout Server
Defined) ;

self.reservelLock (object) ;
self.lock (object, Reserve Lock, Transaction_ Duration, LockTimeout_Server Defined);

self.updatelLock (object) ;
self.lock(object, Update_ Lock, Transaction Duration, LockTimeout_ Server Defined);

The tryLock method is an alternative to the lock method. It returns false instead of raising an exception when a lock
request times out. The tryLock method has the following signature.

tryLock (lockTarget: Object; lockType, lockDuration, lockTimeout: Integer): Boolean;

Tip Inalock exception handler, to avoid raising further exceptions use the tryLock method instead of the lock
method.

The unlock method is defined in the Object class and has the following signature.
unlock (unlockTarget: Object) ;

Attempts to unlock objects inside a transaction are ignored.

Tip Use abortTransaction instruction, which can be used even when not in transaction state, to unlock all
persistent objects for a process.
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Demonstration

Your instructor will demonstrate transactions and locking using a TransactionsAndLocking example schema.

P Process/187.13  Mode/186.2  Locking and Transactions 3%

) Branch [edn 1]
() Callection [edn 1)
() Account [edn 1) #111111  $745.50
(@) Account [edn 1) #222222  $245.00
() Account [edn 1) #333333 $1,297.80

Tranzaction State

|ntructions YWorkzpace
Example 1 - Update Transactio = | < by
low fast
vars ~

coll @ AccountsByNumber:
acct : RAccount;
begin

beginTransaction;

cocll := app.myBranch.allAccounts;

foreach acet in coll do
acct.setBalance {(acct.balance - 1):
acct.setNumber (acct.number — 1);

endforeach; b

Read Transactions

Locking an object brings the latest edition into persistent cache and prevents other users from updating it.

A trial balance provides a good example of a read transaction, where locks are used to prevent objects from being
updated. In a trial balance, the total of the balances of all accounts is calculated. Each account object should be locked
before its balance is read, and the locks released only after the trial balance calculation is complete.
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A simple implementation could use the sharedLock and unlock methods.

vars
total: Decimal;
account: Account;
begin
foreach account in accounts do
self.sharedLock (account) ; // Account explicitly locked
total := total + account.balance;
endforeach;
foreach account in accounts do
self.unlock (account) ; // Account explicitly unlocked
endforeach;
write total;
end;

A more-efficient implementation uses the beginLock and endLock instructions. After the beginLock instruction,
accessing the value of a property (or executing a method) of an object automatically acquires a transaction duration
shared lock on the object. The endLock instruction releases all locks in a single operation.

vars
total: Decimal;
account: Account;
begin
beginlock;
foreach account in accounts do
total := total + account.balance; // Account implicitly locked
endforeach;
endLock; // All accounts implicitly unlocked
write total;
end;

The beginLoad and endLoad instructions are similar to the beginLock and endLock instructions, but enable you to
selectively lock objects.

vars
total: Decimal;
account: Account;
begin
beginload;
foreach account in accounts do
self.sharedLock (account) ; // Account explicitly locked
total := total + account.balance;
endforeach;
endLoad; // All accounts implicitly unlocked
write total;
end;

Lock and Deadlock Exceptions

When a lock cannot be obtained (because another process already has the object locked with an incompatible lock),
an exception is raised. The following analogies explain the difference between lock exceptions and deadlock
exceptions, and the different ways they are handled.
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The analogy for a lock exception is two people wanting to add salt to their food at the start of a meal when only one salt
shaker available.

( Process#1 ) —— exclusive lock ——»

-'.‘1'
-

( Process#2 )

One person (Process #1) is first to grab hold of the salt shaker. The other person (Process #2) is unsuccessful. The
failed attempt to grab the salt shaker corresponds to the lock exception. The situation is easily handled by Process #2
waiting until the salt shaker becomes available. Typical coding of a lock exception handler involves periodically
retrying the lock.

The analogy for a deadlock exception is two people wanting to cut a slice of bread for which you need both the loaf and
the knife.

exclusive 1ock ——p

( Process#1 )

L/

I?E’??_arsw o 7

4 .

Ocf.,

BT
" .,
m‘ﬁ'\aﬁ\c& ' e

LA A
( Process#2 ) - exclusive lock —

If one person (Process #2) has the knife and the other person (Process #1) has the bread, the strategy of waiting for
the other object to become available (which worked for an ordinary lock) leads to an indefinitely long wait and gets you
nowhere. The first process to detect the deadlock should give way and release the lock. Alternatively, you can set the
DoubleDeadlockException=true parameter in the [JadeServer] section of the Jade initialization file and allow the
priorities of the processes to determine which process should give way.

Note A deadlock can also arise with a single object, typically a collection where two processes have shared locks on
the collection that they attempt to upgrade to exclusive.

Debugging Lock Exceptions

The Jade Platform supports the optional recording of the current call stack when a process locks an object. Any
process can retrieve this information while the lock is held; for example, you can use it to help find and resolve locking
problems during application development, by tracking down where in the code any long-lived lock was obtained.
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This information, which is passed to the lock manager and stored in the lock entry, can be retrieved by any process
while the lock is held. When a lock is obtained, the saved information includes each method in the current call stack
and the call position (source code offset) within each method. You can use this information to produce a call stack
summary similar to that shown when you click the Debug button on the Unhandled Exception dialog.

Notes The values of local variables are not available, as the code is no longer executing.

This feature is intended for you to use when developing and testing applications. Because of the overhead involved in
capturing and saving the extra information, we do not expect that this feature is permanently enabled in a production
system.

Automatically enable the debugging of lock exceptions for all client processes on startup, by specifying the
DefaultProcessSavelLockCallStack parameter with a value of true in the [JadeClient] section of the

Jade initialization file. To enable the automatic debugging of exceptions for server applications on the database
server, specify this parameter and value in the [JadeServer] section of the Jade initialization file. (The default value is
false on both client and server nodes.)

In addition, the Jade:

m  Object and Process classes provide methods that enable you to dynamically enable and manage the
debugging of lock exceptions for a process.

= Monitor Users view provides the Enable Save Lock Call Stack and Disable Save Lock Call Stack commands
in the popup menu when you right-click on a user, and the Locks view provides the Show Lock Call Stack
command in the popup menu when you right-click on a locked option.

Lock Exception Object

When a lock attempt fails, a lock exception is raised and a lock exception object is created. The lock exception object
is an instance of the LockException class and is passed as a parameter to any lock exception handler you may have
armed.

The lock exception object provides information about the nature of the lock exception that has occurred, and it
contains the information listed in the following table.

Property or Method Description

lockDuration property Duration of failed lock attempt

lockTimeout property Timeout value of failed lock attempt

lockType property Type of the failed lock attempt

retryCount property Number of times the lock has been retried
targetLockedBy property Process that has locked the object

lockTarget method Object that is the target of the failed lock attempt

retryLock method Retries lock operation and increments retryCount
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You can write a lock exception handler, but there is one called globalLockException provided in the Application
class. It displays the Lock Error dialog and continues to retry the lock until the user clicks the Cancel button.

Lock Error

Object Account/2635.1

Locked by cnwged1_36c

Retrying ( 3 )

You would arm a lock exception handler globally when the application starts, as follows.
initialize () updating;

begin

on LockException do app.globallockException (exception) global;
end;

Queued Locks

When a process attempts to lock an object, the lock is acquired immediately unless there are incompatible locks, in
which case the lock request enters the lock queue.

Lock Queue

f—‘-‘. o -‘"‘h
%
#

r ™

i [}

" i 1

lock still not 1 lock exception
available '

ServerTimeout=10000 (10 sec)

Ioclla not 3 , 5 >
available 5 5

s LockQueueCheckinterval=1000 (1 sec)

The lock queue is checked when an object is unlocked. It is also checked periodically, at an interval specified by the
value of the LockQueueCheckinterval parameter in the [JadeServer] section of the Jade initialization file.

If the lock is not acquired by the end of the timeout period, the lock request is removed from the queue and a lock
exception is raised (or false is returned for the tryLock method).



jJadeplatform Developer's Course

Module 16 Transactions and Locking 281

Monitoring Locks

The JADE Monitor utility enables you to view locks already acquired and locks pending in the lock queue.

. . — | O x
n JADE Monitor [C:-\Jade\system : Wilbur] - [ Locks ]
File Options  Selections Help
Monitor
Havigator -] Locks Sampled : 2017-02-15 09:50:54 [0.0]
Locks Exclude node locks Find Qverview Refresh
[ General = Target |Class User Request Time Type |Duration Kind | Elapsed =
[] = summary . : = = :
& & v 24206 |ExternalMethod (RootSch cnwijrfl_d4424 {37} 2017-02-15 09:32:29 Share |Transactic| Mormal | 00:18:24
&= E‘ Nofificati 117.108.5.|PropertyNDict {RoctSche|cnwijrfl_4424 37 2017-02-15 09:32:29 Share |Transactic] Mormal | 00:18:24
ifications .
[ & Hast Perfo 117.105.5.|PropertyNDict {RoctSche|cnwjrfl_4424 {37} 2017-02-15 09:32:29 Share |Transacti] Mormal | 00:18:24
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Shared Locks on Collections

A lock on a collection prevents objects being added to or removed from the collection. (A lock on a dictionary prevents
changes to key values of member objects). However, a lock on a collection does not prevent updates to member
objects.

When a collection executes a non-updating method (for example, the size method), a shared lock is automatically
acquired on the collection, to ensure that the latest edition of the collection is used. The lock is released after
executing the method, unless the process is in transaction state, load, or lock state.

By default, the foreach instruction acquires a shared lock on the collection being read, to prevent the collection being
changed during the iteration. The lock is released after the endforeach instruction, unless the process is in
transaction, load, or lock state.

Shared Transient Objects

Persistent objects are shared by all processes across all nodes in the system.

Transient objects are not shared at all. They are local to the process that created them and they are deleted when the
process terminates.

Shared transient objects are shared by all processes within the node that created them and they exist for the lifetime of
the node. Concurrency control is enforced by the node in which they live.
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Updates to shared transients must be done within a transient transaction, which is similar to a persistent transaction,
as shown in the following code fragment example.

beginTransientTransaction;
create object sharedTransient;
commitTransientTransaction;

Shared transient objects are locked using the same methods as for persistent objects, and the same implicit locking
occurs for transactions and collections.

A significant difference between transient and persistent transactions is that transient transactions cannot be rolled
back. If a transient transaction is aborted, any transaction locks are released but the state of the updated objects
remains as it was at the point the transaction was aborted.

Exercise 16.1 - Using Locking to Check Editions

In this exercise, you will modify the CustomerTA class to check the edition when updating an existing customer.

The update will be allowed to proceed only if the edition is unchanged, which ensures that the customer has not been
updated in the interim. If the edition has changed, a message box will be displayed and the CustomerDetailsForm
form will be reloaded with the latest edition of the customer.

Finally, you will test the edition, checking by opening two CustomerDetailsForm forms for the same customer and
then updating the customer on each.

1.  Select the CustomerTA class in a Class Browser opened against the BankingModelSchema.

2. Add a method called checkEdition and code it as follows.

checkEdition({ pExpectedEdition : Integer ) : Boolean protected;
begin
return pExpectedEdition = null
or self.getModelObject() = null
or pExpectedEdition = self.getModelObject().edition ()
end;

3. Runthe Banking application and then open the CustomerListForm form.

4. Select Charles Piggott and then click the Edit button twice.

5.  On the first CustomerDetailsForm form, change the name to Charles Smith and then click the OK button.

6. Onthe second CustomerDetailsForm form, change the name to Charles Jones and then click the OK button.

The following message box should then be displayed.

Save failed x|

IQI The following errors occured during the save

_— Another user updated this entity prior to your update
attempt. Update aborted.




Module 17 Printing

This module contains the following topics.

= |ntroduction

m  Designing a Report

= Printer Object

= Printer Methods

m  Exercise 17.1 — Adding a Customer Report

m  Exercise 17.2 — Coding a Customer Report

Introduction

Design reports in the JADE Painter in a similar way to designing forms for a GUI desktop application. A report form has
a number of frame controls, which are the basic unit to be printed.

The frames specified in code as the header and footer frames are automatically printed at the top and bottom,
respectively, of every page. Other frames (for example, a detail frame and summary frames) are printed in the
sequence specified in the code. For a customer listing report, a detail frame would have labels with captions that are
set before printing to the data from a Customer object.
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The following image shows the print preview output from a customer report. The space between the header frame at
the top of the page and the footer frame at the bottom of the page contains several detail frames, which display
information for a single customer.

Preview of printed page 1 of 11 pages — O x

Previous Page [Mext Page Firsk Page Last Page = Specific Page Feduce  Print Report  Print Selected

o i
| I
" Customer Report N
i 1 caue alve
I |
| Marne Address !
e o e e e e e e e e e e e e e o e e — — — — — — — — — — — —— o — o —— — —— — — 1
I I
| John Adams Freetown I Detail frame
L e e e e e e e e e e e = —— ——— — — = |
: Liz Albury Richrmond | Detail frame
L e e e e e e e e e e e e e e e o I
: MNanette Anderson Hobart | Detail frame
L e e e e e e e e e e e e e e e e e = |
: Lee Andrews Cambridge | Detail frame
L o e e e o e e o e e = — — — I
: Mildred Arnald Datlands | Detail frame
e N o W o N o N N o W o W o VP o N o NN . U o W o NN o o VU o N o N o N o N o VU . % I
| Lola Balsley Bagdad ! Detail frame
I o e e e s = = o = R RN R N R RN RN ER R R Ee e e e e e e — |
: Kathleen Brock Carmbridge ! Detail frame
25 i
! |
: : Footer frame
| page 1 I
! i

The Printer class from the RootSchema contains properties and methods that enable you to print a report that you
designed in the JADE Painter.

Designing a Report

The controls in the JADE Painter that are typically used in report design are as follows.

= Frame
(| = | abel
[ = Picture

The Frame control, which is the basic unit for printing, contains the other controls.
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The following diagram shows a header frame containing three labels for text and a picture control for the company

logo.
CustomerReport El@
L ;s Pi
Labels Customer Report - S
for text
> Mame Address
Frame

Printer Object

You can create a transient instance of the Printer class, which you should delete when the printing is finished.

Alternatively, you can use the instance that is automatically created along with the application object and that is
referred to in your code as app.printer.

! app - > printer |}

! # A #
L ” \ e
- - ""'-._,._..-"

Printer Methods

The following methods and properties are defined for the Printer class in RootSchema.

Method or Property Example

setMargins method Specifies the paper orientation followed by the top, bottom, left, and right margins in
millimeters.

app.printer.setMargins (Print_Portrait, 10, 10, 10, 10);
setHeader method Specifies the report frame to be printed at the top of the page.
app.printer.setHeader (fraHeader) ;
setFooter method Specifies the report frame to be printed at the bottom of the page.

app.printer.setFooter (fraFooter) ;
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Method or Property

Module 17 Printing

Example

print, abort, and
close methods

frameFits and
newPage methods

printActive method

pageNumber
property

pageBorderWidth
property

printPreview
property

The print method prints the specified frame and returns an integer value, which shows
whether the user has clicked the Cancel or Stop button.

L If the Cancel button is clicked, the abort method discards the print buffer, so a print
file is not created.

= [fthe Stop button is clicked, the close method closes the print buffer and sends it to
the printer.

result := app.printer.print(fraDetail) ;
if result = Print_Cancelled then
app.printer.abort() ;
break;
elseif result = Print Stopped then
app.printer.close() ;
break;
endif;

Returns true if the specified report frame fits on the current page. The newPage method
causes printing to skip to the next page.

if not app.printer.frameFits (fraDetail) then
app.printer.newPage () ;

endif;

Prints the currently active form. This is effectively a screen snapshot.

app.printer.printActive (self) ;

The page number, which is automatically incremented unless app.printer.autopaging is
set to false.

app.printer.pageNumber := 6;
Sets the width of the border in points.
app.printer.pageBorderWidth := 1;
Specifies if printed output is first displayed on screen or sent directly to the printer.

app.printer.printPreview := true;
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Exercise 17.1 - Adding a Customer Report

In this exercise, you will add a CustomerReportForm form in the JADE Painter.

1.
2.

3.

Open the JADE Painter.

Select the File menu New Form command.

287

New Form

Form Mame: Existing Forms:

CustomerReportForm H BWSBaseForm
SubForm of; -] CustomerDetailsForm

= ] CustomerListForm

— Form Style =] LDE!DHFDITI"I

Osgeen @ printer O Web [=] Mal.nP.arentFDrm

[l StatisticsForm

— Form Type

@ Window D Dialog Box Schema:

Bankingiewschema

=l

Help

Enter CustomerReportForm as the name of the form and then select the Printer option as the Form Style.



Jadeplatform Developer's Course

288 Module 17 Printing

4. Paint the report with Frame controls, Label controls, and a Picture control, as shown in the following diagram.

1 |borderStyle |Mone
picture C:\JadeCourse'files\Logo.png

= | name |fraHeader stretch 4 — Picture Proportional

€] | caption |CustomerReport
||
fontSize| 20
\ AN
€] | caption Name ™) ‘ -
fontUnderline [ True ] \tustomer Report L‘;f!:

; |Name | Address

€] | caption Address

fontUnderline [ True

//|(, ||/_/|

= |name |fraDetai| —

//
€] | caption / @ I:]
name |IbiName \ \
/

€ |caption
name |IblAddress U|name ‘fraFnoter‘ C1|captiun page| €] | caption
formatOut |=page
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Exercise 17.2 - Coding a Customer Report

In this exercise, you will add a method called print to the CustomerReportForm class. This method will print a report
using the root object's collection of all customers.

You will then add an option to the Customer menu on the MainParentForm form to print the CustomerReport.
1. Inthe CustomerReportForm class, add a method called print.

2. Code the print method as follows.

print (};

vars
customer : Customer;
result : Integer;

begin
app.printer.printPreview := true;
app.printer.setMargins( Print_Portrait, 10, 10, 10, 10 };
app.printer.setHeader( self.fraHeader );
app.printer.setFooter( self.fraFooter );

foreach customer in app.myBank.allCustomersByLastName do

self.1blName.caption := customer.firstNames & " " & customer.lastName;
self.1blAddress.caption := customer.address;
result := app.printer.print( self.fraDetail };:
if result = Print Cancelled then
app.printer.abort ()} ;
break;
elseif result = Print Stopped then

app.printer.close();
endif;
endforeachs
app.printer.close () ;
end;
3.  Open the MainParentForm form in Painter.

4.  Open the menu designer by selecting the File menu Menu Design command.
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5.

6.
7.
8.

9.

Module 17 Printing

Select the empty menu item cell under the Customer menu and then enter &Report in the Caption field and

mnuCustomerReport in the Name field.

Menu Item ] Text ] Security

Caption |&Report Shortcut Key |(none)

Menu Design [MainParentForm]

Cancel Available Accelerators:

EPOT

e

MName  mnuCustomerReport Picture None Insert
Enabled [ chedked Window List? ] Has Submenu?
visible [ separator? Help List? Delete
Default Back Color Default ForeColor -
Syetom
Add
List

Click the OK button to close the menu designer, and then save the form.

In the Class Browser, select the mnuCustomerReport menu item and then select the click method.

Code the method as follows.

mnuCustomerReport_click(menultem: MenuItem input) updating;

Vars
customserReportForm

begin

create customerReportForm transient;

customerReportForm.print () ;

epilog

CustomerReportForm;

// Clean up our transient to avoid a transient leak

delete customerReportForm;
end;

Run the Banking application and then view the report.
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Additional Modules

The modules additional to the legacy modules in the Developer's course are as follows.

®  Audit Access

®  Automated Test Code Generator
= Development Environment
m  NET Exposures

®m  |nternationalization

®  Jade Interfaces

= Jade Skins

m | ogical Certifier

®  Multithreading

m  Report Writer

= REST Services

= Security

m  Unit Testing

®  Version Control

= Web Sockets

= XML in Jade



Audit Access

As Jade journals are designed for optimized performance and therefore not human-readable, the JadeAuditAccess
class is provided as a tool for the extraction of useful information from Jade journals.

Note This module assumes you have completed the Jade Platform Developer's course and therefore have a copy
of the Banking system and that you have used it, generating journals. If this is not the case, simply download it from
https://github.com/jadesoftwarenz/JADE-Banking-Schema.

Jade Journals

Journals provide several functions necessary to the smooth and consistent running of a Jade database, including:

= Recovering the database to a consistent state after a crash.

m  Undoing the effects of aborted transactions.

®m  Rolling-forwards after a restore from backup.

®  Maintaining a redundant duplicate of the database when using the Synchronized Database Service (SDS).

As there are important performance concerns with journaling every database action, it is not safe to access the current

journal, and journals are stored on disk in a manner that is not only not human readable, but it is not in any
documented format. It is therefore not recommended that you try to read the journal files directly.

These journals, however, contain a wealth of useful information, including:

Information Description

Audit Which properties of which objects have changed, and what are their before and after states?

Data lifetimes How often class properties change. Which properties change often, and which are mostly
static?

Diagnostics What exactly was the scope of a specific transaction; that is, what data did it change?

Extraction The objects that have been modified in a specified period.

Performance How long did transactions take to process, and how many are being processed?

Security Who initiated specific transactions or any transaction that changed a specific object or
property?

The journals can also be useful for the following.

Benefit Description

Independence Journals are a source that can be kept separate from the database, and therefore can provide
access to information about the database without relying on application code.

Understanding The information provided in journals can provide insight into data relationships and business
procedures.

As such, there is benefit in the ability to extract this useful information out of the journals and present it in a human
readable format. The JadeAuditAccess class of RootSchema provides this ability.
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Description Files

To convert the journal files to a human readable format, a Database Description File (DDF) is used to interpret the
structure of the class objects.

Whenever the format of a persistent object changes (for example, adding or removing a property of a class with at
least one instantiated object), the structure of the journal changes. These changes also require a reorganization of the
database itself, so an easy way to generate the required description files is to add the following parameter to your
Jade initialization file.

_————————— e q

I=l[PersistentDdb]

: Usedournallescriptions true:
I

- __ -

Specifying this parameter with a value of true causes a new description file to automatically be generated after every
reorganization.

You may sometimes need to generate a description file manually. For example, creating a new class in the database
changes the journal structure but does not require a reorganization and therefore does not automatically generate a
new description file. You can also generate an initial description file if the UseJournalDescriptions parameter has
been set to false, by using the JadeAuditAccess class generateDescription method. This method requires no
parameters and generates a description file in the default location (that is, the journals folder within the system
directory of your Jade Platform installation).

-
makedudithescription() ;

vars

auditéccess : Jadeludithccess:
begin

create auditidccess transient:

beginTransaction;
auditdccess. generatelescription () :
commitTransaction;

epilog

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
l
| delete anditicceszs:
I

I

Note Asthe JadeAuditAccess class generateDescription method updates the database and is audited, it
therefore must be performed inside a transaction state.

Using the JadeAuditAccess Class to Read Journals
The main steps to read journals with Audit Access functionality are as follows.
1. Locate the first journal
2. Move between journals safely
3. Parse information out of each journal

The challenge with locating the first journal is that it cannot be guaranteed that the journals start at 1, as they typically
start in the range 20 through 23, depending on the version of the Jade Platform you are using. However, in most
cases, only a subset of journals is audited and, in this case, the first journal to be audited can simply be passed in the
pJournalNumber parameter of the JadeAuditAccess class getJournal method.
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The getJournal method parameters are as follows.

= pDirectory, which is a String value specifying the directory containing the journals. This can be manually
specified, or it can be obtained from the getCurrentJournalDirectory method of the JadeDatabaseAdmin
class.

= pJournalNumber, which is an Integer value specifying the number of the journal to open.
m  pRecordOffset, which is an Integer 10 value that is set to the position in the file after the header is skipped.

The getJournal method returns zero (0) if the journal is available, or exception 3125 (A required transaction journal
was not found) is raised if it is not found.

Moving between journals is easy, as the JadeAuditAccess class getNextJournal method retrieves the next journal,
although it does depend on a journal already being open (that is, the getJournal method must be called at least once).

The getNextJournal method returns zero (0) if an available next journal exists, or raises exception 3036 (The
database file being opened is required but was not found) if there is no next journal. The most common strategy for
this case is to assume that there will be a next journal, and simply handle the exception, if not.

When a journal is opened, the JadeAuditAccess class getNextRecord method can be used. This method requires
several output parameters, and it update these parameters with the data from the journal as it is parsed.

Note output parameters are used to pass information back from the called method to the calling method, and as
such, should not be initialized in the calling method. For more details, see "Parameters", in Chapter 1 of the
Developer's Reference.

The parameters (which are all output parameters) of the getNextRecord method are as follows.

Name Type Description

pType Integer Represents the type of action recorded in the entry, using the
JadeAuditAccess class constants; for example, 51 is Jaa_Type_
BeginTransaction.

pObjectType Integer Represents the type of object recorded in the entry, using the
JadeAuditAccess class constants; for example, 9 is Jaa_Object_
Collection.

pRecordOffset Integer Current position in the journal file.

pTimestamp TimeStamp TimeStamp of when the entry was generated.

pSerialNumber Decimal Audit serial number of the entry.

pTransactionld Decimal Unique identifier for the transaction.

pOid String Object identifier (oid) of the object in the entry.

pClassNumber Integer Class number of the object in the entry.

pEdition Integer Update count of the object in the entry.
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Exercise 1 — Creating a Description File

In this exercise, manually create a description file for your database's journals and set the Jade initialization file
(jade.ini, by default) parameter required to have it automatically create description files on reorganization.

1. Create a schema called AuditSchema and open it in the Class Browser.

2. Add a JadeScript method called createAuditDescription and code it as follows. (Use the F4 shortcut key to find
the JadeScript class in the Class Browser.)

auditaccess.generatelescription() ;

|
|
|
|
|
|
|
|
|
|
|
l
beginTransaction: i
|
connitTransaction: i
|
|
|
|
|
|
|
|

3.  Runthe method and then navigate to the journals directory (install-dinsystem\journals, where install-dir is
the location of your Jade Platform installation).

You should see that a description file like the following has been generated.

5t 1
I Mame Date madified Type Size l
| |
I . e - ' I
I archive 22/08/2023 12:07 pm File falde !
I
: current 22/08/2023 12:07 pm File falder :
! 1= description202309041 25935 tut 47097202371 2:59 pim Text Dacument 66 KB |
I
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In this exercise, use the JadeAuditAccess class to open a journal and then retrieve various information about the

journal.

1. Add a JadeScript method called openJournal and code it as follows.

create auditiccess transient;
create dbadmin transient:

delete auditiccess;
delete dbidmin:

Cconstants
Firstdournal = 1;

Vars
anditiaccess : Jadeduditdccess:
dhadmin i JadeDatabasebddmin;
offzet : Integer:;

begin

write auditdccess.getJournallame ;
write auditiccess. getJournallumber;
write auditidccess.getJournalPath;

auditiccess. getdourhal (dbddnin. getCurrentdournalbirectory, Firstdournhal, offset):
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2.

Run the method, which should raise the following exception.

Audit Access

Descripkion

Application: Auditscherna

Schema: Auditschema

Twpe: SwskemExcepkion

Error Code: 3036

Continuable: al

Error Item: class element <741,39,2 =

Error OID Jadefudithccess 7411 (transient)

Unhandled Exception on 2023/08/03 14:42:47 by [187.3] pid 0328, tid 5774

The database file being opened is reguired but was not Found

Caused By
JadefuditAccess
741.1 {transient)

Receiver Type:
Receiver OID:

Inspect

JadepuditAcoess
741.1 {transient)

Jadepuditiccess:;_openlournal

Receiver Type:
Receiver OID:
Ext Method;

Abort | Ignore Debug

Inspeck

Help

Method: JadepuditAccess: iget Journal_G54
SOUrce:
result ;= _openlournal (pDirectory, pJournaltumber, pRecordOffset,
ksl;
Reported By

Navigate to your journal directory in your file system (install-dirlsystem/journals/current).

Change the FirstJournal constant value in your openJournal method to the first journal in the directory. (In the

following example, the first journal number is 128.)

T T T T T o 5t Rt 1
| Flame Date modified Type Size l
| |
! I
: [ empty.jnlf 22/08/2023 12:07 pm JMLS File :
|
! [Z] dbd00daod] 28 lag 4/09/2023 1:33 pm Text Dacument i
| 5] db00000001 29.lag /0972023 1:33 pm Text Dacument :
|
: (=] dbO00daod 30 lag 0972023 1:34 pm Text Dacument i
i [E] db000000a1 31 log DS/ 2023 1033 pm Text Dacument l
|
VS| dbO00000a 32 1ag Q2023 1035 pm Text Document :
|
:_,J l b D00 33, lag 0972023 1:36 pm Text Document _i
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5.  Runthe method again. The journal name, number, and location should be written to the Jade Interpreter Output
Viewer.

Exercise 3 — Reading an Entry from a Journal

In this exercise, extend the openJournal method to read the first entry from the first journal.

1. Add the following to the variable declaration (vars) section of the openJournal method.

r——- " " " - == |
:DpenJDurnali]; :
I I
icnnstants i
: FirstJournal = 1:25; :
:vars :
: andithccess @ Jadelduditiccess: :
: dbadmin : JadeDatahazseldmin: :
: offzet 1 Integer: :
| [
i ASooutput parameters for getMextBecord i
: entryType 1 Integer: :
: entrylbjectType 1 Integer: :
: entryTimeStanp ! TimeStamnp: :
: entryierialNunber @ Decimal[l2]: :
: entryTransactionID @ Decimal[l2]: :
: entrylID 1 Btring: :
: entryClassMNunber 1 Integer: :
s e e N oo M :

Tip When calling a method that requires a lot of parameters, it can be a good idea to put each parameter on a
separate line to aid readability.

Jade uses semicolons to detect the end of a statement, so you can use line breaks as needed.
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2.

Modify the openJournal method, as follows.

begin e 1
: create auditdccess transient: l
: create dbbdmin transient: :
I I
i auditiccess.getJournal (dbdduin. getCurrentdournallirectory, FirstJournal, nffset];i
I I
: write auditdccess.getdJournallane; :
: write auditiccess. getJournallunmber; :
: write sudithccess.getdJournallPath; :
l l
: auditiccess. getMNextRecord| :
: entryType, :
: entrylbijectType, :
: offzet, :
| entryTimeltanp , |
: entryleriallumber, :
: entrylTransactionID, :
: entry0ID, :
: entryClassNumber, :
: entryEdition :
| ) |
I I
: write "Data for first entry:"™; :
: write "Type: " & entryType.3tring; :
l write "Object: " & entryObjectType.String: :
: write "Offset: " & offset.String; :
: write "Timestamp: " & entryTimeitamp.3tring; :
: write "Serial MNumber: " & entryleriallumber.3trineg: :
: write "Transaction ID: " & entryTransactionID.String; :
| write "OID: ™ & encry0ID; |
: write "Class Mumber: " & entryClassMumber.3tring: :
: write "Edition: " & entryEdition.String; :
| |
:Epilug :
: delete auditldccesa: :
| delete dbhdmin; [
L\—-— . __ 41

Audit Access
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3.  Runthe method. The Jade Interpreter Output Viewer should then look like the following.

|Z] Jade Interpreter Output Viewer ...  — O >

File Edit Options

db0000000128.log

128

C:lJade2022 SPl1{systemfjournalsfcurrentf
Data for first entry:

Type: 49

Object: 0

Offset: 1468

Timestamp: 22 August 2023, 12:07:02
Serial Number: 10957130
Transaction ID; 81457

0ID;

Class Number: 0

Edition: 0

Consulting the list of JadeAuditAccess class constants, we see that a Type of 49 is a Database Open. As such,
there is no associated object.

Note For details, see the JadeAuditAccess class in the Encyclopaedia of Classes (Volume 1), available at
https://secure.jadeworld.com/developer-centre/Jade2025/0OnlineDocumentation/.



https://secure.jadeworld.com/developer-centre/Jade2025/OnlineDocumentation/

jJadeplatform

Developer's Course

303

Exercise 4 — Reading an Entire Journal
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In this exercise, read an entire journal, displaying only the entries that relate to a database open or close action.

1.

2.

Modify the openJournal method as follows.

begin

write
write
write

while

epilog

anditiccess
audithccess
auditiccess

audithccess

if entryType
write "Database opened at:
elseif entryType = auditiccess.Jaa Type_DatabaseClose then

create audithccess transient;
create dbidmin transient:

audithccess.getJournal (dbddnin. getCurrentJournallirectory, FirstJournal, offset):

cgetdournallName ;
cgetJournal umher ;
LgetJournalPath;

.getlNextRecord|
entryType,
entrylbjectType,
offset,
entryTineStanp,
entryieriallumher,
entryTransactionIl,
entry0ID,
entryClassiunber,
entryEdition
1do

= anditidccess. Jaa Type Databaselpen then

"

& entryTimeltanp. String;

write "Database clozsed at: " & entryTimelitamp, String;

endif;
enduhile;

Run the method.

delete auditdccess:
delete dbbdmin;
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The Jade Interpreter Output Viewer should then look like the following.

[Z] Jade Interpreter Output Viewer - path=... — O x

File Edit Options

db00000001 28.10g

128

C:flade2022_SPl}systemfjournalsfcurrentf
Database opened at: 22 August 2023, 15:35:54
Database opened at: 28 August 2023, 09:10:41
Database opened at: 28 August 2023, 15:51:40
Database opened at: 29 August 2023, 09:33:46
Database opened at: 29 August 2023, 15:23:56
Database opened at: 30 August 2023, 08:36:54
Database opened at: 30 August 2023, 14:29:15
Database opened at: 04 September 2023, 08:54:16
Database opened at: 04 September 2023, 08:54:38
Database opened at: 04 September 2023, 12:58:18

3. Position the caret on the getNextRecord method and press the F1 shortcut key, to display the documentation
about that method and use it to answer the following questions.

a. Whatis the difference between the getNextRecord and getNextRecordUTC methods?

b.  Why does it work having the getNextRecord method as the condition for a while loop?

Tip You may need to read the documentation for the getNextRecordUTC method, to obtain the answer.
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Exercise 5 — Reading All Journals of a Database

In this exercise, extend the openJournal method to read all journals of the database rather than just the first one.

1. Modify the openJournal method as follows.

begin
create auditldccess transient;
create dblddnin transient;

auditiccess.getJournal (dbdduin. getCurrentdournallirectory, FirstJournal, offset):

while true do
write auditdccess.getJournallane
write auditiccess.getdJournallumber;
write audithccess.getJournalPath;

]

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

: while auditiccess.getlextRecord|

: entryType,

: entrylbijectType,

I offset,

: entryTimeStanp ,

: entryieriallumber,

l entryTransactionID,

: entry0ID,

: entryClazsiumber,

: entryEdition

: 1do

I if entryType = auditdccess.Jaa Type Databaselpen then
: write "Database opened at: " & entryTimel3tamp. String;
: elzeif entryType = audithccess.Jaa Type DatabaseClose then
: write "Database closed at: " & entryTimel3tamp.3tring;
: endif;

: endyhile;

: if not auditdccess.getNextdournali()l = 0 then
[ brealk;

: endif;

: endwhile;

:Eping

: delete audithccess;

: delete dbhdmin;

| -

2. Runthe method.

You will notice that it will successfully open each journal, one by one, and display any database open and close
actions. However, when it reaches the end, an exception is raised.
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To handle this exception, create a JadeScript method called openJournalExceptionHandler and code it as

follows.

r_cupEnJDurnalE:-cu:Eptiu:unHandlerie: Exception:

begin

else

endif;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
:end;

constants
FirstJournal = 125;

entryType
entrylbijectType
entryTinestanp
entryieriallunber

entrylID
entryClazsiunber

entryEdition

gotJournal

Instead of using a while true loop, we can now use while gotJournal, relying on it being set to false by the
exception handler when there are no more journals.

entrylTransactionID

create audithccess LCransient:
create dbidmin transient;

if e.errorCode = JErr DbhFileNotFound then
gotdournal:= false;
return Ex_Fesume Next;

return Ex_FPass Back:

auditaccess | Jadeludithcceszs:
dbiadmin i JadeDatabazgelddming
offzset 1 Integer;

S/ output parameters for getMextRecord

Integer;
Integer;
TimeZtanp;
Decimal[lZ2]:
Decimal[lZ2]:
String;
Integer;
Integer;

Eoolean;

gotdournal: EBoolean ia): Integer:
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Modify openJournal, as follows.

[
lhegin
gotJournal = true;

create auditdccess transient;
create dbidmin transient;

anditiccess. getdournal (dbddnin. getCurrentdournalbirectory, Firstdourhal, offset);

on Exception do opendournalExceptionHandler (exception, gotdJournal);
while gotJournal do

write auditdccess.getdJournallame;

write audithccess.getJournallunber

write auditdccess.getJournalPath;

while auditdccess. getNextRecord|

entryType,
entrylbijectType,
offzer,
entryTineStanp ,
entryieriallumber,
entryTransactionlIh,
entrylID,
entryClasslunber,
entryEdition
1do
if entryType = auditiccess.Jaa Type Databaselpen then
write "Databaze opened at: " & entryTimeltamp. String;
elzeif entryType = auditldccess.Jaa Type DatabaseClose then
write "Databaze closed at: " & entrylTimeltamp. String;
endif:;
endwhile;
auditdccess. getNextdJournal ()
endwhile;
epilog
delete auditdccess;
delete dbidmin:
end;
P N

7. Run the method. It should no longer raise an exception when finishing.

Bonus Exercise — Finding the First Journal

In the previous exercises, we hard-coded the number of the first journal.
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In this bonus exercise, attempt to find the first journal in a general way. This exercise is optional and as such, less
instruction will be given than in normal exercises.

1.  Create a JadeScript method called findFirstJournal and code it as follows (for now).

|
|
|
|
|
create auditdccess transient:
create dbddmin transient; |
|
|
|
|
|
|

Sifauditdcceszs. getJournal (dbddnin. getCurrentJournallbirectory, FirstdJournal, offset):
anuditdccess. getJournal (dbddwin. getCurrentdournallirectory, findFirstdournal, offset):

This image is the first portion only of the method.

3. Your challenge is now to find an implementation of the findFirstJournal method that finds and returns the
number of the first journal (which can vary from system to system).

Tips
You could:

= Try calling the JadeAuditAccess class getJournal method in a loop, trying journal numbers and handling the
exceptions on misses

m  Use the FileFolder class files method to look at the files in the default journal directory

Journal Filtering

Journal filtering is a powerful tool that extracts only the relevant data out of a set of journals.

The JadeAuditAccess class provides for several methods that enable you to set up filters that will then skip
non-matching results when calling the getNextRecord method. These methods include the following.

m  registerFilterClass, which takes a class number as a parameter and causes the getNextRecord method to
return only events relating to instances of the specified class number.

m  registerFilterClassName, which takes a schema name and a class name as parameters and causes the
getNextRecord method to return only events relating to instances of the specified class within the specified
schema.

As this method relies on the journal's description file, it must be called after the getJournal method is
successfully called.

m  registerFilterCollection, which takes the number of a collection class and the number of a parent class.
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If the parent class number is set to zero (0), any event relating to the specified collection class is returned by the
getNextRecord method; otherwise, only events relating to the specified collection of the specified parent class
are returned.

u registerFilterCollectionName, which takes three parameters: a schema name, a class name, and a reference
property name.

It causes only those events that relate to the collection specified in the reference property of the specified class of
the specified schema to be returned by the getNextRecord method.

As this method relies on the journal's description file, it must be called after the getJournal method is
successfully called.

m  registerFilterTimeRange, which takes two timestamp parameters: one for a start time and one for an end time.
Only the events between the specified start time and end time are returned by the getNextRecord method.

If the start time or end time parameter is not required, a null value accepts all events before or after the time,
respectively.

If the start time is to be used (that is, it is set to a non-null value), the registerFilterTimeRange method must be
called before the getJournal method.

m  registerFilterTimeRangeUTC, which behaves the same as the registerFilterTimeRange method except that
the timestamps are in Coordinated Universal Time (UTC).

Any of these methods other than the time range methods can be reversed by calling the JadeAuditAccess class
setFilterExcludes method.

The setFilterExcludes method takes a Boolean value as a parameter, and if passed true, changes the behavior of
the filter to cause the getNextRecord method to return everything except the filtered events rather than only the
filtered events. This can be reversed back to the normal behavior by calling it again, passing it a false value.

Note Whenfiltering by class or collection, a filter must be set for both collection and class.

To filter out all non-collection classes or all collections, simply use a RootSchema class such as the Schema class
(that is, class number 1).

Exercise 6 — Filtering by Class

In this exercise, create a filter to show all events relating to the Customer class of BankingModelSchema that have
been logged.

1. Navigate to your journal directory to find the timestamp of your most-recent description file (in this example,
20230904141743). This number is based on the time and date when the description was generated.

The following image shows one generated on September 4th, 2023 at 14:17:43).

=| descrption20230904714° 743 bt 4/09/2023 2:17 pm Text Document 366 KB

e 1
I MName Type ize :
[ |
| . : [
: archive File falder |
l current File folcer l
[ |
[ |
' :
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2. In AuditSchema, create a JadeScript method called filterByCustomer and code it as follows, replacing
<timestamp> in the loadDescriptionByName call with the located timestamp.

constants
FirstJournal = 1Z2&;

VArS
auditdccess @ JTadeduditdccess;
dbadmin 1 JadeDatabaseddming
offset i Integer;
gotdJournal : Eoolean:

/4 output parameters for getNextRecord
/) output parameters for getNextRecord

entryType : Integer;
entrylbjectType : Integer:;
entryTinescanp : TimeStamp;

entryferiallunber @ Decimal[lZ2]:
entryTransactionIl : Decimal[l1Z2]:

entrylID T String;

entryClassNunber : Integer;

entryEdition : Integer;
begin

gotdournal = true;

create auditdccess transient:
create dhidmin transient;

auditiccess.getJournal (dbidnin, getCurrentJournallirectory, Firstdournal, offset):
auditaccess. loadDeacriptionBylane ("descriptionstinestanps. tht™) ;

anditdccess. registerFilterClassNane ("BankingModelSchena™, "Customer™):
auditiccess.registerFilterCollection(l, 1)

ot Exception do opendourhalExceptionHandler(exception, gotdournal);
while gotJournal do
write auditiccess.getJournallame ;
while auditiccess.getNextRecord|
entryType,
entrylbjectType,
offser,
entryTimneStany ,
entryieriallhumber,
entryTransactionIl,
entrylID,
entryClassNunher,
entryEdition
jdo
if not auditdccess.getClassNamne (entryClassNumber) = "7 then
write auditdccess.getllassNane (entryClassNuwber) & " was wodified at " & entryTimelStamp.3tring:
endif;
endwhile;
anditdccoess. getNextdournal ()
endwhile;
epilog
delete auditaccess;
delete dbidmin;
end;

3.  Runthe method.

You will see that only the events relating to the Customer class of BankingModelSchema are displayed.
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4.  Modify the method to register a collection rather than a class, as shown in the following code fragment.

auditiccess, getdournal (dbidnin. getfurrentJournallirectory, FirstJournal, offszet):
auditiéccess, loadbescriptionByNane [("descriptionstimestanps, tit™)

| |
: I
:fﬁ auditiccoess. registerFilterClassNane ("BankingModel3chena™, "Customer™): :
1/¢ auditlAccess.registerFilterCollection(l, 1i: :
: auditdccess.registerFilterClass(l): :
: auditdccess.registerFilterCollectiontlane ("BankingModelichena'™, "Bank™, "allBankAccounts"j;:
- -

5. Run the method.

You will see that only the events relating to the allBankAccounts collection of the Bank class are now displayed.



Automated Test Code Generator

The Automatic Test Code Generator (ATCG) is a Jade schema that enables you to record and replay GUI actions in
Jade applications. It does this by capturing the execution of GUI event methods and generating code to replay those
actions.

As the test code generated by ATCG is Jade code, you can modify it to meet your requirements.

Loading ATCG

ATCG is available on the JadeSoftwareNZ GitHub and you can load it directly from the Jade Platform development
environment using the Jade Git integration.

Git works by cloning, to create a local copy of a remote repository and then providing tools to manage synchronization
and versioning between your local copy and the remote repository. For this module, we use only the Git clone function
to obtain a copy of the ATCG system from the JadeSoftwareNZ GitHub repository onto your local machine.

When the schema (.sem) and form and data definition (.ddx) files have been cloned, you can load them into your Jade
database using a standard schema load.

Note DDX files, implemented in Jade 2018.0.01, serve the same purpose as the legacy DDB files except that they
are human-readable and are therefore more appropriate for the Git technology, which relies on the ability to compare
the differences in files.

Method Recording

ATCG generates its test code by tracking method calls (including click events on buttons, and so on) as a user
performs GUI actions.

It then generates code fragments (snippets) that call those methods and bundles them into a class (.cls) file that is
loaded into the database.

When the ATCG test is run, it simply calls the methods that were recorded into its .cls file, which has the same effect
as performing the GUI actions manually. However, as it does not actually perform any click or mouse actions, the
location of elements changing would not affect the test but the naming of the elements changing would.

Exercise 1 — Loading ATCG

In this exercise, use Jade's Git integration to load the ATCG schema into your database.

Note The application we will be testing is the Banking application developed during the Jade Platform Developer's
course. If you do not already have a copy, a model answer can be found on the JadeSoftwareNZ GitHub repository.

1.  Select the Preferences command from the Options menu and in the controls in the Source Control group box on
the Source Management sheet, add:

a. Your name
b.  Youremail address

c. Avalid directory
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Preferences for user "Wilbur*

Message Box Suppression

Accelerator Keys Compiler Cukpuk; Relationship Shork Cuk Keys Text Templates
Exit Miscellaneous Schema _ Lock.
Editar Editor Options irdo Status List Browser
r Delta Options
r Checkout Options
D Automatic Checkout [] Delka Must Be Set
@ Prompk Far Checkout Check Out New Methods

D Manual Checkout (Mo Prompt)

— Compare Sources

— Wiew Oplions

@ Wisual

D Changes Only Context |0 |:|

[]1gnare Case
Ignore White Space

Eeep On Error
Save Source On Every Compile
[ reuse Same Method Source Window For Al

[ reuse Same Method Source Window For Each Origin

Extract as DD¥ (xml format) instead of DDE
Extrack as UTF-8 Encoded

IUnset Extract option "Create JCF Command File'

 Source Conkrol

Zommit Details

Cormmiitter Mame  Foobert Bartholemew

Committer Email FooBar@Example,com

‘Warking Direckary
CHATCE

L]

Defaulks - | Cancel ‘ | Help

Note The specified working directory will become the folder used for keeping a local copy of the ATCG
schemas. This folder should be empty, but it can be called whatever you like, as long as the location is
memorable.

Select the Clone command from the Git Source Control Client submenu of the Browse menu, filling out the
details as follows.

_ O x
Git Clone
Clore Details
Repository URL:  |hktps: figithub,com/jadesoftwarenzf JADE-ATC G, git
Local Path: CHATCG
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3.

Note Replace C:\ATCG with the working directory you specified in step 1 of this instruction, if required.

The Git Clone Progress dialog displays the clone progress as the files are copied to your working directory, and
when complete, enables the Close button.

Y ¢
Git Clone Progress

Rermoke: Enumerating objects; 162, done,

Remote: Counting objects: 100%: (70/70), done.

Remoke: Compressing objects: 100%: {4747, done,

Remote: Total 162 {delka 26), reused 60 (delta 22), pack-reused 92
Transfer Progress: 100% (162162} 819.63KE Received

Checkout Progress: 2828 files complete, done

Success: 1,295

Note Load the AtcgGeneratorSchema first (as a subschema of BankingViewSchema), and then load the
AtcgTestCodeSchema as a subschema of the AtcgGeneratorSchema.

Select the Load command from the Schema menu. Navigate to your specified working directory, open its ATCG
subfolder, and then select AtcgGeneratorSchema.scm.

Click the Advanced button at the right of the Load Style combo box and then fill out the Advanced Load Options
dialog, as follows.

a. Enter AtcgGeneratorSchema as the name of the target schema.
b.  Select BankingViewSchema as the superschema.
Click OK on the Advanced Options dialog and then click OK on the Load Options dialog.

Select the Load command from the Schema menu. Navigate to your specified working directory, open its ATCG
subfolder, and then select AtcgTestCodeSchema.scm.
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Click the Advanced button at the right of the Load Style combo box and then fill out the Advanced Load Options
dialog, as follows.

=
Advanced Load Options

— Change Target Schema

Current schema is AtcgTestCodeSchema

Schema in File is AtcgTeskCodeschema
Target Schema AkbcgTestCodeschema b4

Subschema of AbcgGeneratorschema b4

— Schema Merge
When existing schema elements are absent from the schema File:
@ Confirm before deleting
D Always delete (no confirmation)

C:l Mever delete {no confirmation)

Check Qut Methods
[] allows Circular packages

Cwerride Incoming Patch Mumbers With

) =

a. Enter AtcgTestCodeSchema as the name of the target schema.
b. Select AtcgGeneratorSchema as the superschema.

Click OK on the Advanced Options dialog and then click OK on the Load Options dialog.

Your schema should look like the following example.

_______________________ -

Ll

Bankinghaodel=chems
[=] Banking“iewSchema

[] AtcgGeneratorSchema
[=] AtcgTestCodeSchema

LS

Exercise 2 — Configuring ATCG for the Banking System

In this exercise, configure ATCG to track GUI events in the Banking system so that the GUI actions can be replayed.

1.

By default, Jade blocks the tracking of user actions. To enable method tracking, add the
MethodTrackingEnabled=true parameter to the [JadeSecurity] section of your Jade initialization (jade.ini) file.

In the AtcgTestCodeSchema, find the XxxProfile class, which is a subclass of AtcgProfile, and rename it to
BankingProfile. This is the class from which all generated test classes are subclassed.
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3. Inthe AtcgTestCodeSchemaApp subclass of Application, find and replace all instances of XxxProfile with
BankingProfile (that is, within the atcgGetControlOptions and atcgRecordApplnit methods).

4. Inthe atcgGetControlOptions method, replace XxxSchema with BankingViewSchema.

I

|

i A4 list of schemas to be tracked during recording :

: targetichenas. add ("AtcgTestCodeichema™) ;

: targetichenas. add ("BankingWViewichenma™) ; :
|

5. To make testing with ATCG easier, temporarily disable the getAndValidateSecurity method in the
GBankingViewSchema subclass of Global in the BankingViewSchema, by adding return true; as the first
line, as follows.

h
[=]
H
|

1]
3
=

6. Navigate to the BankingProfile class under AtcgProfile in the AtcgTestCodeSchema, and then add a new
reference property called form of type MainMenu.

7. Modify the startup method of the BankingProfile class, as follows.
startup() updating;

d Wlll STart EVERI ProIlll

mm : MainMenu;

begin
app.atcglogMessageIC ("===========");
app.atcgLogMessageTC("5S J
app.atcglLogMessageIC ("===========");

~reate and show main form. and 0T

create self.form transient;
self.form.show():

Sl e e B0

app.atcglogMessageTC(method.qualifiedNames™ finished™):;

ot
[+1]
H
ct
[
=]
&)
La}
H
o
h - .
O H: ss O
[ K .
(11
.
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8.  Modify the stop method of the BankingProfile class, as follows.

begin
app.atcglogMessageIC ("============") ;
app.atcglogMessageTC("Stopping profile™);
app.atcglogMessageTIC ("============");

delete self.form;

r - = Qidl VLo, —-LlJOoT i dll o

app.atcglogMessageTC("Stopped”)

9. Runthe AtcgControlApp application in AtcgTestCodeSchema, to ensure it opens correctly.

Exercise 3 — Recording a Test Run

In this exercise, use ATCG to record the adding of a customer with the GUI form, creating a test case with the
recording, and then replaying it multiple times.

Note Although this is not an efficient way to add many customers, it a good demonstration of ATCG's ability to
automate GUI processes.

1.  Before you record the adding of customers, run the JadeScript class removeTestData method in the
BankingModelSchema.

2.  Ensure your database is running as a standard (fat) client, as ATCG will not function correctly as a presentation
(thin) client or in single user mode.

3. Startthe ATCG Control application by performing the following actions.
a. Selectthe AtcgTestCodSchema.
b.  Click the Run Application toolbar button.

c. Select AtcgControlApp in the Application Name combo box and then click the OK button.
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4. Click Start Recording on the ATCG Control dialog.

=R ATCG Control - ¢jade2 022 system — O >
— Recording

B Generate Yalidation Code [ Start Recording J
— Generate

[] Comment Out ¥ alidation Code

Generated Clazs Mame ITestF'erilnﬂ

Method Hame Prefis Itp Generate and Load
— Replay
Available Replay Claszes Beplay Last

TE:E:tF'[I:Ifi|E1

Replay List

Terminate Replay

FReplay Class List

|Recaording in progress for AtcgRecordépps 23

5. The Banking system then opens. Perform the following actions.

a. Selectthe Add command from the Customer menu, and then fill out the dialog as follows.

! Adding a Customer [ = || = H &3 |
Last Name: |Bartho|emew
First Mames: |Foobert

Address: IATCG Drive

0K Cancel

b.  Click OK.
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Select the List command from the Customer menu. You should see one copy of Foobert Bartholemew in
the list of customers at the right of the dialog.

C.

§ Listing Customers E] @
First Names  [Last Name [Address
Foobert Bartholemew ATCG Drive
Edit

d. Close the Banking system form.

6. Click Generate and Load on the ATCG Control dialog.

When the generation is complete, double-click TestProfile1 in the Available Replay Classes list box to add it
to the Replay Class List list box.
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8. Do this three times, so that there are three copies of TestProfile1 in the Replay Class List list box, as follows.

22 ATCG Control - ¢jade2022)system — O x
Recording

B Generate Y alidation Code Start Recaording

Generate

[] Comment Dut ¥ alidation Code

Generated Clazs Mame |Tegthfile1

Method Mame Prefis tp Generate and Load
Replay
Avallable Replay Clazses Beplay Last
T estPrafile
Replay List

Terminate Replay

Feplay Claze List

TestProfilel
TestProfilel
TestProfile1

Clazs TestProfile] loaded

9. Click Replay List.

ATCG will repeat the same actions you manually performed three times. You should see four copies of Foobert
Bartholemew in the list of customers: one from the manual run and three from the automated runs.

Generated Code

Whenever a test profile is generated in ATCG, a class with the name of the replay class is added as a subclass of the
AtcgProfile subclass (which defaults to XxxProfile and is renamed BankingProfile for the Banking system).

This class has a reference for each form that was used during the test run and a method for each set of actions. In
addition, it always has the following three methods.

®  runTest, which runs each of the methods of the class in sequence

=  startup, which ensures the preconditions are met

m tp999_tidyUp, which ensures the postconditions are met

Although you will not normally want to change these three methods, it can often be useful to manually change the
other generated methods to make small changes to the test's operation without the need of a full re-recording.
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The manual changing of methods can also be useful to eliminate superfluous actions from the test code. For example,
when filling out the Customer Add dialog in the Banking system, you will likely see the generated code look like the
following.

| tp004 CA btnOK click():Integer updating;
|
| vars

keyCode:Integer;
begin
myCustomerAdd 1:=app.getForm('CustomerAdd').CustomerAdd;
if unexpected(2, 'myCustomerAdd 1', '', 'FormNotNull', null, myCustomerAdd 1, null, method.gqualifiedName) then return 2:; endif;
keyCode:=1¢;

myCustomerAdd 1.txtLastName.keyDown(myCustomerAdd l.txtLastName, keyCode, 1):
app.doWindowEvents (shortPause);

myCustomerAdd 1.txtLastName.firstChange (myCustomerfdd 1.txtLastName):;
keyCode:=1¢;

myCustomerAdd_l.txtLastName.keyUp (myCustomerAdd_l.cxtlLastName, keyCode, 0);
app.doWindowEvents (shortPause) ;
myCustomerAdd l.txtLastName.text:="Bartho
myCustomerAdd l.txtLastlame.lostFocus {myCustomerAdd l.txtLastName);
app.doWindowEvents (shortPause) ;

myCustomerAdd 1.txtLastName.change (myCustomerAdd_l.txtLastName);

keyCode:=16;

myCustomerhdd 1.txtFirstNames. keyDown (myCustomerAdd_l.txtFirstNames, keyCode, 1);
app.doWindowEvents (shortPause) ;

myCustomerAdd_l.txtFirstNames.firstChange (myCustomerlAdd 1.txtFirstNames);
keyCode:=16;

myCustomerhdd 1.txtFirstNames.keyUp(myCustomerAdd l.txtFirstNames, keyCode, 0):
app.doWindowEvents (shortPause) ;

myCustomerAdd l.txtFirstNames.text:='Foobert';

myCustomerhdd 1.txtFirstNames.lostFocus (myCustomerAdd l.txtFirstNames);
app.doWindowEvents (shortPause);

myCustomerAdd_1.txtFirstNames.change (myCustomerAdd_l.txtFirstNames);

kevCode:=16;

myCustomerhdd 1.txtAddress.keyDown (myCustomerAdd_l.txtAddress, keyCode, 1):
app.doWindowEvents (shortPause) ;

myCustomerhdd 1.txtRddress.firstChange (myCustomerAdd_l.txtAddress):

keyCode:=16;

myCustomerhdd 1.txtAddress.keyUp (myCustomerAdd l.txtAddress, keyCode, 0);
app.doWindowEvents (shortPause);

myCustomerAdd 1.btnOK.mouseDown (myCustomerAdd 1.btnOK, 1, 0, 23, 9);
app.doWindowEvents (shortPause);

myCustomerhdd 1.txtAddress.texc:='ATCG Drive';

myCustomerhdd 1.txtAddress.lostFocus (myCustomerAdd_l.txtAddress);
app.doWindowEvents (shortPause) ;

myCustomerAdd l.txtAddress.change (myCustomerAdd l.txtAddress);

myCustomerAdd l.ktnOK.mouseUp (myCustomerAdd l1.ktnOK, 1, 0, 23, 9):
app.doWindewEvents (shortPause) ;

app.doWindowEvents (shortPause) ;

myCustomerAdd 1.btnOK.click (myCustomerAdd 1.btnOK);
return 07
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Most of this code is used to reproduce the subtleties of how the form was navigated; for example, tabbing between
fields and the handling of the toggling of the Shift key as text was entered. None of these are required for the ATCG to
reproduce the actions, so the method could be stripped to the following.

tp004_CA btnOK_click() :Integer updating;

keyCode:Integer;

begin
myCustomerAdd 1 := app.getForm('CustomerAdd').CustomerAdd;

myCustomerAdd 1.txtLastName.text =
myCustomerAdd_l.txtFirstNames.text :='
myCustomerAdd_l.txtAddress.text := "ATCG Drive';
myCustomerAdd 1.btnOK.click(myCustomerAdd 1.btnOK);

tholemew"';

Note This method also has the app.doWindowsEvents calls (pauses) removed so that it replays faster than a
human can see.

ATCG and Persistent Data

A special consideration when using ATCG to automate the testing of Jade GUI applications is that any changes to the
database while performing an ATCG test can change the behavior of the GUI application and therefore cause future
ATCG runs to fail. For example, if using ATCG to automate the testing of the adding of a customer and the customer
name has a uniqueness constraint, the second run of the test will fail.

There are several strategies that can be useful to mitigate this risk and ensure the smooth running of many iterations
of ATCG testing.

m  Start from a fresh database each run; that is, clear all data from the database before or after each run.
®m  Perform only actions in an ATCG run that do not impact the database.

= Reverse any persistent data changes within the same ATCG test run; for example, if you add a customer, delete
it afterwards.

The nature of the database and the goals of the testing determine which of these strategies is most appropriate.

Recording Strategies

As it can often be time-consuming recording ATCG test runs, and the manual running of applications is prone to
human error, you should limit the scope of each test run to as small as possible.

This has several benefits, as follows.

m  |tis easier to re-record if a major mistake is made

= When changing the code manually, it is easier to find the specific place in the test code at which a minor mistake
was made

m  [fthe behavior of the application being tested changes, it is easier to isolate the change into a single small test,
rather than having to re-record all the functionality

The code generated when recording ATCG test runs does not attempt to discriminate between what is relevant and
what is irrelevant (for example, resizing or moving forms or unnecessary clicks) to the test you are trying to run.
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Itis therefore preferable to perform only actions that are strictly necessary and to avoid superfluous actions that
generate extra code in the test (making it harder to manage and slower to rerun during replay).

Exercise 4 — Editing Generated Code

In this exercise, modify the code generated in the previous exercise to remove superfluous actions and change the
name of the customer to be added.

1. Inthe tp004_CA_btnOK_click method of the TestProfile1 class (a subclass of the BankingProfile class),
remove code until the following remains.

myCustomerAdd_l:=app.getForm('Custo
if unexpected(2, 'myCustomerAdd 1', '', 'FormNotNull', null, myCustomerAdd 1, null, method.qualifiedName) then return 2; endif;

Add') .CustomerAdd;

myCustomerAdd_1l.txtLastName.text:='Bartholemew
app.doWindowEvents (shortPause) ;
app.doWindowEvents (shortPause) ;

myCustomerAdd_l.txtAddress.text:="ATCG Drive';
app.doWindowEvents (shortPause) ;

myCustomerAdd_l.btnOK.click(myCustomerAdd_l.btnOK); 16:02:4

return 0;

|
|
|
|
|
|
|
|
|
|
: myCustomerAdd_l.txtFirstNames.text:='Foobert';
|
|
|
|
|
|
|
|
|
|

Note As you don't need to add any new code yet, just remove the extra lines of code such as those for
keyDown events.

2. Modify the string values being assigned to the text boxes, as follows.

keyCode:Integer;
begin

myCustomerAdd l:=app.getForm('CustomerAdd').CustomerAdd;
if unexpected(2, 'myCustomerAdd 1', '',

JotNull', null, myCustomerAdd 1, null, method.qualifiedName) then return 2; endif;

myCuscomerAdd_l.ExtLascName.cext
app.doWindowEvents (shortPause) ;

myCustomerAdd 1.txtFirstNames.text:='Barry';
app.doWindowEvents (shortPause) ;

myCustomerAdd l.txtAddress.text:
app.doWindowEvents (shortPause) ;

myCustomerAdd 1.btnOK.click(myCustomerAdd l.btnCK); 16:02:4
return 0;

3.  Save the method, then re-run the Replay Class List from the ATCG Control dialog. The automated runs will
now create Barry Foolish rather than Foobert Bartholemew.
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Limitations

While ATCG is a powerful tool, there are some limitations that need to be accounted for when using it to create
automated GUI tests.

m  Exception handling - ATCG does not support the replaying of Ex_Abort_Action. Any exception handler that
uses this will cause the ATCG recorder to terminate recording at this point.

m  Although the AtcgRecordApp application must be run as a standard (fat) client, you can run the
AtcgReplayApp application from a fat client or a thin client.

®  You canrun one AtcgRecordApp application only at a time. However, you can run any number of other
applications simultaneously.

= ATCG cannot correctly validate dates or times, as they will vary from recording to replaying. It automatically
attempts to detect the presence of a time or date on a form and give a warning, rather than failing with an error.
For more details, see "Validation Warnings for Date and Time Fields" in the Automated Test Code Generator
(ATCG) Reference.

= While calling an event method is usually the same as performing the corresponding GUI action, this can
sometimes not be the case. For example, clicking on a table performs the following as well as generating the
click event.

o Sets focus to the table
o Sets the value of the selected property
o Changes the values of the row and column properties
®  The Form class showModal method blocks execution until the form is unloaded. This prevents ATCG from

replaying actions onto that form and it therefore generates a handleShowModal method instead (which uses
the show method rather than the showModal method).

Exercise 5 — Troubleshooting Exceptions

This exercise assumes that the state of exception handling in the Banking system is as it was at the end of the Jade
Platform Developer's course; that is:

®  The initialize method arms a global exception handler.

begin
on Exception do self.genericExceptionHandler (exception) global;
self.myBank := Bank.firstInstance():

if self.myBank = null then
beginTransaction;
create myBank persistent;
commitTransaction;

endif;
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m  The global exception handler returns Ex_Abort_Action.
genericExceptionHandler (exObj: Exception): Integer;
begin

I
I
I
I
l
: abortTransaction;

: ex0bj.logSelf("errors.log"):

I -
I

I

I

I

I

I

app.msgBox ("Unex ted error occurred", "Application Error", MsgBox OK Only);
return Ex Abort Action;

begin
write 42/0;
self.unloadForm():

In this exercise, you will troubleshoot the handling of exceptions while recording an ATCG test profile. (Note that the
end of lines are clipped in some images in this exercise because of long line lengths.)

1. Openthe ATCG Control dialog, select TestProfile2 as the generated class name, and then click Start
Recording.

2. Open the Customer Add dialog, by selecting the Add command from the Customer menu.

3. Click Cancel. A message box is displayed, stating that an unexpected error occurred. Click OK, and the
following should be displayed, because Ex_Abort_Action is not supported by ATCG.

ATCG Recording Error X

Exception handler BankingModelSchema::genericExceptionHandler has
returned Ex_Abort_Action. This is not supported. Replay will stop when
it gets to this point.
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4.

Close the ATCG Recording Error message box and then add a customer, as follows.

p

§ Adding a Customer = @

Last Name: |S mith
First Names: |Jack
Address: |Example Town
0K Cancel

Close the Banking system form and then click Generate and Load on the ATCG Control dialog.

Run the newly created test profile by clicking Replay Last. You will see that the test aborts and fails as soon as
it gets to the place where the exception was raised.

Tip To fix this, we can either circumnavigate the code paths that generate such an exception while recording or
add a local exception handler to the Test Profile method that calls the offending code after generation.

Open AtcgTestCodeSchema in the Class Browser and navigate to TestProfile3 under BankingProfile.

Add a method to this class called suppressException, coded as follows.

return Ex Resume HNext;

lsuppressExu:EptiDnie Exception) Integer; :
| i
lhegin :
l write "Exception suppressed: T & E.text;i
I

! l
! l
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9.  Add the following to the tp004_CA_btnCancel_click method.

begin
on Exception do suppressException(exception);

I
! l
| I
| I
| I
| I
| I
| I
! !
I
: myCustomerAdd l:=app.getForm('CustomerAdd').Customerldd; :
: if unexpected(2, 'myCustomeridd_l1', '', 'FormNotNull', null, myCustomerAdd_l,:
: myCustomerfAdd_l.btnCancel.mouseDown (myCustomerAdd_l.btnCancel, 1, 0, 24, 7); l
: app.doWindowEvents (shortPause) ;

! myCustomerAdd l.txtLastName.text:='";

myCustomer. .txtLastName.lostFocus (m stomer .txtLastName) ;

: yCust Add_1.txtLastN lostF (myCust Add_1.txtLastN ) l
: app.doWindowEvents (shortPause) ;

: myCustomerAdd l.txtLastName.change (myCustomerAdd l.txtLastName); l
: myCustomerAdd_l.btnCancel.mouselUp (myCustomerAdd_l.btnCancel, 1, 0, 24, 7); l
: app.doWindowEvents (shortPause) ;

: app.doWindowEvents (shortPause) ;

l myCustomerAdd 1.btnCancel.click(myCustomerAdd 1l.btnCancel); // 13:01:3¢6

l return 0; !
l :

10.  Inthe runTest method, comment out the following.

FrunIest(}:Integer updating; :
| |
:vars :
sa:StringArray; :
begin :
create sa transient; l
sa.add('tp002_MM menuCustomerAdd click'); l
sa.add('tp004_CA btnCancel_click'): :
sa.add('tp006_CA_txtlastName_click'): :
sa.add('tp00év_CA_txtlastName_click'); :
sa.add('tp008_CA btnOK click'); :
sa.add('tp008v_CA btnOK click'); |
sa.add('tp999_tidyUp'); |
app.atcgs :
l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

etMsgBoxReturn ('Unex &
app.atcgSetMsgBoxReturn ('Exception handler BankingModelSchema::genericExceptionHand

error occurred', 'Application Error', 0, 1):

runMethods(sa, &, "v_");

app.atcgDetectMissedMsgBoxes;
return retCode;
epilog

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
[
¥,
I

I

I

I

I

I

I

I

I

I

I

|

: delete sa;
I
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11. Run the TestProfile3 again. It will now replay the entire test profile successfully.

|Z] Jade Interpreter Output Viewer - path=D:\Jade... — O X
File Edit Options

BankingProfile::startup finished

Test TestProfile3::tp002_MM_menuCustomerAdd_click
succeeded

Exception suppressed: Division by zero

Test TestProfile3::tp004_CA_btnCancel_click succeeded
Test TestProfile3::tp006_CA_txtLastName_click succeeded
Test TestProfile3::tp006v_CA_txtLastName_click succeeded
Test TestProfile3::tp008_CA_btnOK_click succeeded

Test TestProfile3::tp008v_CA_btnOK_click succeeded

Test TestProfile3::tp999_tidyUp succeeded

Replay of TestProfile3 ok

Exercise 6 — Troubleshooting Dates and Times

In this exercise, troubleshoot the handling of dates and times in ATCG, which may not remain static over multiple runs
of the application.

1.  Select BankingViewSchema in the Schema Browser and then open the Jade Painter (for example, by using the
Ctrl+P shortcut keys).

2.  Edit the CustomerAdd form by adding a Label control called IblDate at the bottom of the form.

Customer Add EI@ Properties *
Last Mame: | ; I:l.:l i @
Faliny =
First Mames: | Marme biDate -
o0 OO0 Ifl ﬂ
Address: | 00 00
backBrush [Mane)
QK. Cancel backBrushStyle 0 - tile
biorderColorSingle Woo0)
= borderStyle 0 - Mone
bubhleHelp
i . E description
dragCursar (Mone)
enabled True
helpConte:xtid ]
| | helpkeyword
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Open the BankingViewSchema in the Class Browser and modify the load method on the Form Events sheet
of the CustomerAdd Form class, as follows.

llnad(] updating;

I
! l
lhegin :
l lbhlDate.caption := app.actualTine. String: :
l txtLastWName.maxLength = 0; :
lend, i

Run the ATCG Control from AtcgTestCodeSchema and click the Start Recording button to begin a new
recording.

Open the Add Customer dialog and click on any field. (As soon as you click on an element in a form, ATCG
validates it. Forms that you don't touch are not validated.)

Close the Banking system.
Change the generate class name to TestProfile3.
Click Generate and Load, to create a new test profile.

Click Replay Last, to replay the most-recently created test profile. You will notice that the replay fails when it
validates and the time part of the IbIDate doesn't match.

Tip We don't want to validate the time displayed on a form, so will suppress the part of the validation that is
checking that element.

The simplest, but also least-precise way of suppressing the validation, is to uncheck Generate Validation Code
to not validate at recording time or to check Comment Out Validation Code, to disable all validation at
generation time.

Recording
[T] Generate Validation Code Start Recording

Generate
Camment Out % alidation Code

e |

You can still go through the code and uncomment the validation, if required.
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The more-precise way of suppressing the validation is to manually find and comment out or delete the offending

code.

T T T T T T T T T T T T T T T T T T T T T T T T T |
: tp004v CA txtFirstNames click():Intege pdating;

I I
I ) I
: begin

| if not app. 15Valld0bject(myuustomerudd 1) then

: return 0; presumably the form has been closed by the previous :;‘_::
: endif; !
: if unexpected(3, ve myCustomerAq
: if unexpected(4, 'Address:"', myCusl
: if unexpected(S, xt', '', myCustoms
| if unexpected(g, o 'First Names:', ﬂ
l if unexpected(7, I =z text', '', my»ustomer#
: if unexpected( - 'T,.usv-w erAdd 1', 'labe , 'ca 'L:s. NFT-' - myq
| 5 £ ':'A;".";A’—l aQ Tymer .:.:.»Av—- '—ll 17 l‘i- _}»;_v |A:> - " 1 2 4 1 ""-'|
i e s » 'myCustome 1', "1blDate', 'cs n', "11:13:41°, B
: return 0;

| end; :
e i

To enable ATCG to try to auto-detect dates and times, add the following section and parameters to your jade.ini

file.

____________________________ 1
: [ATCG] :
: valNDHarningsOverride=false:
I valDateTimeMarningOnly=trug}

=] Jade Interpreter Output Viewer - path=ClJade2022_SP 1 system — a X

File Edit Options
[ ——

| Starting profile

'BankingProfile::startup finished

lTest TestProfile9::tp002_MM_menuCustomerAdd_click succeeded

ITest TestProfile9::tp004_CA _ txtFlrstNames click succeeded

IWarnmg 9 in TestProfile9: tpl][ldv CA | txtFlrstNames click: on form
:myCustomerAdd 1. IblDate.caption should be '12:00:52", but it is '12:03:55"
|[IJut it may include a date or time]

|Test TestProfile9::tp004v_CA_txtFirstNames_click succeeded
|TestTestProf|Ieﬂ :tp999_tidyUp succeeded

|Fleplay of TestProfile9 ok, with 1 warning

Note ATCG's definition for containing a date or time is any string that contains a number followed by a slash or
a colon, followed by a second number. This can give both false positives and false negatives, so use them with

caution.




Development Environment

The Jade Platform development environment (or IDE) is full of features that are useful for navigating, maintaining, and
bug-fixing in large Jade systems.

In this module, you will use the various features of the development environment to locate and repair defects in an
intentionally broken version of the Erewhon demonstration system. The Erewhon system is a demonstration system
that showcases some of the features of the Jade Platform, and as such, is large enough for the development
environment tools to be useful, while small enough to be reasonable to navigate without requiring a great deal of
familiarity with the system.

User Preferences

The Preferences dialog is accessed from the Preferences command from the Options menu. It allows you to specify a
variety of look-and-feel options for the Jade Platform development environment.

Options set in the Preferences dialog persist between sessions. However, they impact the user who set them; any
other users of the same database are unaffected.

The Preferences dialog has the following tabs that access sheets containing the types of options you can set.

Sheet Purpose

Accelerator Keys Maps accelerator keys that insert text into the Jade editor; for example, Ctri+Shift+A
inserts abortTransaction;

Browser Customizes behavior related to how hierarchy browsers (including the Schema
Browser and Class Browser) function; for example, the Mdi group box specifies
whether they are floating MDI windows or tabs are displayed above the MDI client

window
Compiler Output Modifies the behavior of the Compiler Output Viewer
Editor Customizes syntax highlighting colors; for example, Jade keywords are a dark blue

color by default, but you can change them to a color of your choice

Editor Options Customizes the way in which the editor pane is displayed; for example, whether line
numbers are displayed

Exit Customizes the behavior when exiting from the development environment; for
example, whether to confirm before closing

Lock Modifies the default lock exception handling

Message Box Suppression Allows for the suppression of specified message boxes and retention of your
answers for your future work sessions

Miscellaneous Modifies settings that you are unlikely to want to change; default file suffixes
(although it is best not to change the schema file suffix of .sem), the base locale,
and interface and versioning options

Relationship Customizes the display of the relationships, which are covered later in this module

Schema Changes the default access to classes, references, and attributes in schemas as
well as the persistence and type of classes

Shortcut Keys Changes development environment and keyboard shortcuts, and swaps to the
default use of F11 and F12 keys and F5 and F9 keys; that is, Jade by default has the
F11 and F12 keys and the F5 and F9 keys swapped relative to Visual Studio (or
Visual Studio to Jade, depending on your perspective)

Source Management Customizes Jade version control functionality; for example, deltas and Git
integration
Status List Allows for the display of all methods and class constants, instead of the default

display of only methods and class constants that are in error or have not been
compiled (covered later in this module)
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Purpose

Text Templates

Window

Customizes the default text template; for example, so that you can add a header to
every method for documentation purposes

Customizes the colors of windows (for example, the background color of the Class
Browser) and the default font used in Jade windows

Macros and Regular Expressions

Jade macros enable you to record and replay keystrokes in the editor pane; for example, to comment or uncomment a
selection of text, or to delete all text on the current line.

The two ways to create a macro are as follows.

m  Use the Start Macro Record command from the Macro submenu of the Edit menu to start recording, perform a
sequence of keystrokes, and then select the Stop Macro Record command from the Macro submenu of the Edit

menu.

= Select the Edit Temp Macro command from the Macro submenu of the Edit menu to access the Keystroke
Macro Editor dialog, select the required actions from the list box at the right (or you can type them in the Macro
Text text box at the left), and then click Save.

When creating macros, you can use regular expressions.

The Keystroke Macro Editor supports the use of regular expressions (regex) with the Find, ReplaceFind, and
ReplaceAll commands. For example, you can use the Find command as follows.

— O x

Keystroke Macro Editor

Macro Texk: <Temporary =

Available Cammands

Find "b.*n"

EEQEXPE

Al Text "=text="

AppendText "=text="
AutoComplete

AvtoComplete ToggleRootSchema
Backspace

BackTahb

Cancel

CharacterLeft
CharacterLeftExtend

]|

Save

| ]

In this example, regexpr causes the search string to be treated as a regular expression rather than a string literal. As
such, "b.*n" translates to a b, then any number of any characters, and then an n.

You can use the following regular expression characters.

Character

Description

Matches any character.

Marks the start of a region for tagging a match.
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Character Description
\) Marks the end of a tagged region.
\n The n parameter is a digit in the range 1 through 9, which refers to the first through ninth tagged

region when replacing; for example, if the search string was Fred\([1-9]\)XXX and the replace
string was Sam\1YYY, this would generate Sam2YYY when applied to Fred2XXX.

\< Matches the start of a word. A word is defined to be a character string beginning or ending, or
both beginning and ending, with characters in the ranges A through Z, a through z, 0 through 9,
and an underscore. In addition, it must be preceded or followed, or both preceded and
followed, by any character outside those mentioned.

\> Matches the end of a word.

\x Enables you to use a character x that would otherwise have a special meaning; for example, \[
would be interpreted as [ and not as the start of a character set.

[...] Indicates a set of characters; for example, [abc] means any of the characters a, b, or c. You
can also use ranges; for example, [a-z] for any lowercase character.

[*...] Complement of the characters in the set; for example, [*A-Za-z] means any character except
an alphabetic character.

A Matches the start of a line (unless it is used inside a set).

$ Matches the end of a line.

* Matches zero (0) or more times; for example, Sa*m matches Sm, Sam, Saam, Saaam, and so
on.

+ Matches one or more times; for example, Sa+m matches Sam, Saam, Saaam, and so on.

When you have saved a macro, you can replay it by selecting the Play Temp Macro command from the Macro
submenu of the Edit menu. You can also make a temporary macro (whether generated from recording keystrokes or
from the Keystroke Macro Editor dialog) permanent, by clicking Save As on the Keystroke Macro Editor dialog.

Sending Messages to other Developers

When using the Jade Platform development environment in a multiuser system, it can sometimes be useful to see who
else is connected to the Jade server and to send them messages; for example, to let all currently connected
developers know when the database is going to be taken down or to check with a developer before terminating their
process with the Jade Monitor.
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The Send Message command of the File menu accesses the Send Message dialog, which displays a list of all users
who are currently connected to the database.

=
Send Message
—5Send To Message
@ all Users Hi Team,
D The Faollowing Users Only Jusk letting vou know that the database will be going down For about S
minukes in 30 minutes time while we apply a software upgrade.
Anne
Erian Cheers,
Chloe Elle
Dravid
Elle
Frank
[ Acknowledge Receipt
e

You can send messages to all users by selecting the All Users option button, or to a specific user or users by

selecting the The Following Users Only option button and then selecting the users to which the message should be
sent.

x
Message Received

Sent by: Elle
Senton: 21 Augusk 2023, 1447116

Hi Team,

Just letting wou know that the database will be going down For about S
minukes in 30 minutes kime while we apply a software upgrade,

Cheers,
Elle

The sender's name and the timestamp automatically generated for all messages are displayed above the message.

When the Message Received dialog is closed, if you checked the Acknowledge Receipt check box on the Send
Message dialog, an acknowledgement message is sent back to you.
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Exercise 1 — Customizing your Development Environment View

In this exercise, configure the look and feel of your development environment view. Although the steps in this exercise
suggest a configuration setting, you can select whatever values you prefer.

1.
2.

11.

12.

From the Options menu, select the Preferences command.

Click on the Accelerator Keys tab to display the Accelerator Keys sheet and then change the E accelerator
key from endforeach; to epilog. This will cause pressing Ctrl+Shift+E to insert epilog into the editor, at the caret.

On the Browser sheet, check the Show Inherited check box and then select the Use Tabs Only option button
in the Mdi group box.

On the Editor sheet, change the Background from light yellow to white.

On the Editor Options sheet, check the Insert Parentheses for Method with no parameters check box in the
Auto Complete group box and the View Line Numbers check box in the Display Options group box.

On the Exit sheet, uncheck the Exit Confirmation check box and check the Save Windows check box.
On the Lock sheet, change the Number of times to Retry to 15.

On the Miscellaneous sheet, change the alternative Jade Skin in the Versioning Options group box to JADE
Sumner.

On the Relationship sheet, uncheck the Show Detail check box and set the Target Class color to white.
On the Source Management sheet, check the:

o Extract as DDX (xml format) instead of DDB check box.
o Reuse Same Method Source Window For All check box.

On the Short Cut Keys sheet, select the MacroPlayTemp shortcut, click in the Key Combination text box, and
then press Shift+Space to add that as the shortcut key combination.

On the Status List sheet, check the Compiled Methods check box and uncheck the Uncompiled Methods
check box.
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13. Onthe Text Templates sheet, add the following to the Method folder.

S 4 Merthod:

FF

f# Purpoze:
i

// Parameters:
i

// Beturns:

begin

end;

This template will be included in the method source when the method is created

B R S S )

14.  Onthe Window sheet, check the Show Alternating Row BackColor check box and then select JADE New
Brighton from the Select Jade Skin combo box.
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In this exercise, create macros to comment on or remove a comment from the selected text by generating or removing
Il at the beginning of each selected line.

1. From the Macro submenu of the Edit menu, select the Edit Temp Macro command.

2. Code the macro as follows, and then click Save As.

Keystroke Macro Editor

Macro Text: <Temparary>

Jelectliholelines
Replacesll " "//" regexpr infSelection

Available Commands

Al Text "=tesd="
AnpencdText "=text="
AtoComplete
AvtoCompleteToggleRoot=chems
Backspace

BackTab

Cancel

CharacterLeft
CharacterleftExtend
CharacterLeftRectExtend
CharacterRight
CharacterRightExtend
CharacterRightRectExtend
ClearAllLinemark <numbers=

Blay

Cancel

This macro finds the beginning of each selected line with a regular expression and then adds // to the start of

each line.

Enter CommentOut as the name of the macro and then click OK.

Marne

Save Persistent Keystroke Macro

Cammenkouk
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3. Reopen the Keystroke Macro Editor dialog and code a new macro as follows. Save it as Uncomment.

Macro Texk: <Temporary >

Keystroke Macro Editor

Selectiholelines
Feplacedll "/ /" """ regexpr inSelection

Available Commands

Ao Test "=text="
AppendText "=text="
AutoComplete
AutoComplete ToggleRootSchema
Backspace

BackTah

Cancel

CharacterLeft
CharacterLeftExtend
CharacterLeftRectExtend
CharacterRight
CharacterRightExtend
CharacterRightRectExtend
Clear AlLinemark =number=

O

X

Blay

Cancel

This macro finds the beginning of each selected line that begins with // and replaces the // with an empty string,
which deletes the // from the line.

4. Open the Preferences dialog (from the Preferences command from the Options menu).



jJadeplatform

Developer's Course

Development Environment

5.  Add a Ctrl+0 shortcut to the OpenMacroLibrary command.

339

X
Preferences for user “Wilbur*
Message Box Suppression
Accelerator Keys Campiler Output Relationship _ Text Templates
Exit Miscellaneous Schema Source Management Lock
Editor Editor Options wiirdon Skatus List Browser
r Menu Shork Cuk Keys

Categary: all A4

Category [shartcut [oescription -

Action Ctrl+P Open Pairter

File Clrl+AR+O Open Workspace

Edlitar Shift+F11 OpenClassBrowser

Edlitar OpenFindReplace

Ediitar F1 OpenHelp

Edlitar Chrl+O Opentdacrolibrary

Edlitar Fi12 CpenSourcelindow

hanitar F4 Crveryign

Edlitar Pagelown PageDown

Edlitar Shift+Pagelovwn PageDovwnExtend

Ediitar Alt+Shift+Pagelovwn PagelovwnRectExdtend

Edlitar Pagellp Pagelp

Edlitar Shift+Pagep PageUpExtend

Ediitar Alt+Shift+Pagelp PagelpRectExtend

Edlitar Ctrl+CloseBracket ParagraphDown

Edlitar Shift+Ctr+CloseBracket ParagraphDownExtend

Ediitar Crl+OpenBracket ParagraphUp

Eclitar Shift+Ctri+OpenBracket ParagraphlpExtend

Change Menu Short Cut Key
Key Combination
Restore All Defaulks
Change Restore Default Remove
] swap F5 {Toggle Breakpoint) and F9 {Execute/Continue) shork cut keyvs
[]5wap F11 {Show SymbalfOpen dass browser) and F12 (Mew window/Bookmark) short cut keys
| Defaults | | ols | | Zancel | ‘ Help |

6. Create a new JadeScript method called m1 (in any schema, or create a new schema named S1, if needed) and
then select the begin and end; instructions, as follows.

: 1 mlii:

[

| 3/ Method:
| a

: 5 /4 Purpoze:
Y

l 7/ Parameters:
8 s

8 // Returns:
I

: 11  begin

: 12

: 13 end;
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Press Ctrl+O to open the Keystroke Macro Editor dialog, select the CommentOut command in the list box at the
right of the dialog, and then click Play.

The begin and end; instructions should be commented out, along with the blank line between them.

Il K
I — |
| /7 Method

IFY, |
lf! Purpose:

IFY, |
| // Parameters:

IFY, |
| /4 Returns:

 mmm = = e e e e I
|/ /begin

Il |
| tsend; |
R |

With the begin and end; instructions still highlighted, press Ctrl+O to reopen the Keystroke Macro Editor dialog
and then select the Uncomment command in the macro list at the right. When you click Play, the highlighted
text should no longer be commented out.

A4 Purposze:

/4 Parameters:

0 -1 o on e L) [
.-
.-

Feturns:

= =
= o W
(= RS
[
oo
e
B
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

13 end;

=
[

Delete the m1 method (and the 81 schema, if you created it).

Exercise 3 — Sending a Message in a Multiuser System

In this exercise, open Jade in multiuser mode and then send a message from one client to another.

1.
2.

If your Jade system is open, close it.

Start the Jade database server for your database.

Start two Jade fat (standard) client nodes for your database, signing on to each with a different name.
From one of the client nodes, select the Send Message command from the File menu.

Select the The Following Users Only option button and the user name that you selected for the other client
node.
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6. Enteramessage in the Message text box and then click OK.

=
Send Message

rSend To Message
D all Users Hi, other me.

@ The Following Users Only

[ acknowledge Receipt

e

7. The message should appear on the other client node.

=
Message Received

Sent by Harry
Sent on: 22 August 2023, 10:20:34

Hi, other me,

Show Symbol Command and Source Windows

When navigating around a larger system, it is often important to be able to see the implementation of an identifier
when encountering it in the code base. An identifier can be a method name, a local variable, a property, a class, a
constant, or an interface.

Itis considered best practice to use descriptive names for these identifiers. However, when maintaining another
person's code, you may need to peek at what an implementor describes.
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The Show Symbol command, accessed by the F11 key, shows the implementation of the identifier under the caret. It
will behave slightly differently, depending on the identifier that is under the caret and the values of the Reuse Same
Method Source Window check boxes on the Source Management sheet of the Preferences dialog.

The behavior of the F11 key is as follows.

For variables, properties, classes, constants, and interfaces, it creates a dialog with a description of the identifier;

for example, the following will be displayed for a property.

1 cleardllbgentsi(); -|[

2 4/ l
________________________________________________________________________________ :

3 A4 Method: cleardllhgents :

a l

5 A4 Purpose: Femowe all of our agents from this commission rate :

6 // l
________________________________________________________________________________ I

7  begin

g /4 Clear all of our agents.

9 4 hatomatic inverse maintenance will handle remowing this commission rate
from

10 J4 each of our related agent's allCommissionFates dictionary.

11 self.alligentaMame: allAgents (2)

12  end: Class: CommissionRate

Trpe: AgentByMameDict

Membership: Agent
Member Keys:

Duplicates are not allowed
Mecess: readonly
Subld: 1
Oreinal: 2
non-virtual

Inverses:
allCormmissionRates of Agent
Update Mode: Manual/Automatic
Relationship Type: peer-to-peer
Created on 31 May 2023, 09:52:34

------- AgentByMameDict Collection Class Details -------

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
name {String[30]) ascending, case sensitive, sort order: Binary :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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®  For methods when the Reuse Same Method Source Window check boxes on the Source Management sheet
are unchecked, the method is opened in a new window.

ErewhunInvestmentsMudeI5chema::ErewhnnIn\restmentsMndEIApp::raiseMndeIEHceptiun e
1 raizeModelException{erroriio @ Integer)
o e L e
3 A4 Method: raiseModelException
4 i
5 A4 Purpose: Faiges an exception of type ModelException.

5] s The errorCode of the exception is set to the supplied error mmber.
R e e
g vars

9 /) exceptiondbiject : ModelException:

10
11 exceptionibiject : Exception:

12
13  hegin
14 create exceptionlbject transient:

15 exceptionfbiject.errorlCode := errorlo;

16 exceptionfbiject.errorIten := self.getErrordtring(errorlo);

17 raise exceptionlOhject:

18 end;

Created on 31 May 2023, 09:52:34

®  For methods when the Reuse Same Method Source Window For All check box on the Source Management
sheet is checked, the method is added to a common method source form, shared amongst all opened methods.

ErewhonInvestmentsModelschema:Country:zSetProps

EFErewhoninvestmertsModel=chema Class Browser, Country - method: creste
EreswhoninvestmentzhodelSchema:: Courtry:create

1 }zSetPrups(name P Stringy company @ Compaty) updating, protected: =
L

3 S Method: zietProps

4 if

5 S4 Purpose: Jets properties, used to factor out commoh code between create

& £ and update.

74

o] S4 Parameters: name - The name of the Country.

9 i Company - & reference to the Conpany (Erewhon).

10 i

Created on 31 May 2023, 09:52:34

= |fthe Reuse Same Method Source Window For Each Origin check box is enabled on the Source
Management sheet, the method is added to a method source window that is common to methods opened from
the same Class Browser.
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References and Implementors

The Jade Platform development environment enables you to list all:

m  References (the methods that call a specific method or that read or update a specific property) for a method or
property

= |mplementors (other methods with the same name) for a method

Find references of a property by right-clicking a property or from the Properties menu while the property is selected,
and then selecting any of the following.

m  References
Shows all references to the property, and whether they read the property or update it
®  Read References
Shows only the references to the property that read the property
m  Update References
Shows only the references to the property that update the property
To find the references to a method, you can search for all references or for local references only.

To search for all references across all classes both within the current schema and any subschemas, right-click on the
method and then select References or select the References command from the Methods menu when the method is
selected.

Alternatively, you can search for the local references only; that is, references to the method that are within the
method's class or one of its subclasses, and in the current schema only. To search for local references only, right-click
on the method and select Local References or select the Local References command from the Methods menu
when the method is selected.

Implementors of a method are most commonly used for finding a method's reimplementations. As such, all
reimplementations of the method within the class hierarchy, but including subschemas, can be found using the Local
Implementors command. Access this command by right-clicking on a method and then selecting Local
Implementors or by selecting the Local Implementors command from the Methods menu when the method is
selected.

Alternatively, you can locate all methods within the schema with the same name as a method; for example, to see
which classes have a toString method implemented. The Implementors command finds all methods that share a
name with a method across all classes of the schema, but it does not search subschemas. To search for implementors
of a selected method, right-click on the method and then select Implementors or select the Implementors command
from the Methods menu when the method is selected.

Renaming ldentifiers

When renaming an identifier, special care must be taken to ensure that the references to the identifier refer to the new
name after it changes.

The Jade Platform development environment provides the ability to perform this task automatically, avoiding the risk
of human error creating compilation errors.
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The steps required to safely rename an identifier vary, based on the type of identifier, as follows.
®m  For classes, properties, and references, right-click on the property and then select Change.

Modify the Name value as required, so that all references to the new name are updated automatically when you
click OK.

b4
Property Change

[ame percentage

Type  Decimal -
Access
() Public () Pratected (®) read Only
r~ Primnikive
Length 5 -or- Maxirmumn Length
Scale Factor 2

Wirkual Subscherna Hidden Enter Text...
.

For method parameters and local variables, right-click on the parameter or variable and then select the Rename
| Change command from the Refactor submenu.

x
Rename method parameter

Current Mame is addr

Mew Mame address

=

For method names, right-click on the method and then select Rename, or select the Rename command from the
Methods menu while the method is selected.

x
Rename Method

Current Mame is: getRegion

Mew MName get_Region

=
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®m  Forinterfaces, open the Interfaces Browser (Ctrl+N), right-click on the interface, and then select Change. Modify
the Name value as required, so that all references to the new name are updated automatically when you click

OK.
</~ X
. Define Interface
Inkerface Text
Marme Debuggable
Extends = none =

Documentinterface

Caution Schemas cannot be renamed once they have been created, so select the name carefully.

Exercise 4 - Finding and Fixing Bugs

In this exercise, locate and resolve several defects that have been intentionally introduced into the Erewhon
demonstration system, by using the Show Symbol, References, and Implementors commands to navigate around
the system and find the methods that are causing the provided unit tests to fail.

1. Load the Erewhon system provided in the BrokenErewhon folder of the additional modules Zip file, by selecting
the Load command of the Schema menu, checking the Load Multiple Schemas check box, and then selecting
Erewhonlnvestments.mul as the schema file name.

2. Open ErewhoninvestmentsModelSchema in the Class Browser by selecting it in the Schema Browser and
then using the Ctrl+B keyboard shortcut.

3. Selectthe JadeTestCase class and then press F9 to run the provided tests. You should see that the following
tests fail.

o TestTransactionAgent::testCreateCommRateOutsideTrx
o TestTransactionAgent::testCreateCommissionRate

o TestTransactionAgent::testUpdateCountry

o TestClient::testGetAllSales

o TestCountry::testinvalidName

o TestCountry::testUpdate

o TestSale::testGetDate
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TestRetailSale::testGetDate
TestRetailSaleltem::testGetDebugString
TestTenderSaleltem::testGetDebugString

TestSaleltemCategory::testCreateCommissionRate

4. Foreach of these test failures, find the failing test in the Class Browser and use the F11 key to show the
implementation of the method that is being tested by the unit test. Find the defect in the tested method and re-run
the tests, to check that it is now fixed.

To get you started, the fix for the first failing test is given as an example.

a.

The failing test is TestTransactionAgent::testCreateCommRateOutsideTrx, and the test failed with a
1090 error on the assert; that is, the created object was null when we tried to read it. We can therefore
deduce that the method completed without error but did not create the object that it was supposed to.

Find the TestTransactionAgent class in the Class Browser.

P —————w
— 0O ==
ErewhonInvestmentsModelSchema Class Browser: TestTransactionfgent
& Ohiect References - Instance Type Interface
Activity Sogent
[ Application - attributes  Constanks i ==tUp
tesrDawen
Collection agentAddress "

X testActionOrderProxies

o ritHub lient
Tl DCUH‘I?E " Eie ress X testtctionOrderProxiesinvalidProx.
£ Bxcepfion testddress & testactionOrderProxieshulDict
Glabal teztDetails

L[5 InitialDatal nader & testCloseTendersAtDate
lestCreastedddress
JadeReporhniriterSecurity ‘ _
—{] JadeScript ‘ lestCreate AddressinvalidCompany
[ & testCresteaddressOutsideTry
_EE TestActivity Agert ih testCreatedgent
] . ‘ lestCreatedgertinvalidAddress
[+] Testidd £ testicreated nertnealidCnmnany
& ress

_ W Froperty Details ﬁ Source

Clasz: ErewhonInwvestmentsModelichema: : TestTransactiondgent (Z0935)
Superclass: Testhetivitylgent

Aocess: public

Tvpe: real

Lifetime: all all-subclasses

Volatility: Volatile

Default: persistent

Mapz: eredef
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Use the Ctrl+7 key to display the method search text box at the top of the Methods List, and search for

testCreateCommRateOutsideTrx.

— 0O ==
ErewhonInvestmentsModelSchema Class Browser: TestTransactionAgent
(=] Ohject References - Instance Type Interface
Activity Soent =
7 L i testCresteCamm
. gpﬁ“;?mn iAol e te:s:tI:I:r'e:atei:-:umn:5::s:i-:-r|E:::1tEe
Hiection age resE testCresteCommBateMullCategory
o Dn:ucum?entHub client Address testCreateCommRateCutsideTrx:
gﬁ:;tm ::gg:gi;ss egteCaommPateMulCategory
& nitisiDatal cader & testCreateCommRateCutsideTrx
o ) ) & testCreateCommissionRate
JadeReporhfitriter Security ‘lestCreaieCountr\,-'
—=] JadeSori
= JadeTes*tF:;ase ‘testCreateCu:uuntr‘,-’lnvaIidCu:umpany
o i, testCreateCountryOutsideTrx
- Stlg p— i, testCresteRegion
SEl FANEACOn A GET 2 testCreateReninninvalidConntey L
[=] Testiddress
H' class Details W Froperty Details _
1 testlreateConnRatelullCategqory() unitTest; [ ]
2
3  wars
4 rate : CommissionFate;
5 code : Integer;
& cateqory : 3aleltenCategory;
7
8 begin
] code = app.wyTh. trxCreateCommissionRate (category, 13.5, rate): L |

Click the testCreateCommRateOutsideTrx method and then select the Messages command from the

Methods menu. In this window, the two messages in red are calls to methods of system classes, which are
not going to be the subject of user-defined unit tests.
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As such, we can see that the one user method, trxCreateCommissionRate, must be the one being tested.
Clicking on this method in the messages list will highlight it in the method source.

|

: Messages for ErewhonInvestmentsModelSchema:TestTransactionAq... S i
: i
Il & Btres:first rr) i
' l
i ‘JadeTes*tCase::assertEquals :
| l
| l
| l
| —
: 5 code : Integer: :
: [ category : BaleltemCategory; :
| 7 |
: & begin :
| s :
| 10 cabtegory = app.oyCompany.allialeltemCateqories. £irsti) :
Il 11 i
: 12 44 Already being in transaction state will cause the trxbgent's :
: 13 S beginTransacion to £ail, causing an error 1045 (Update outsid :
14 beginTransaction: :
: 15 code = app.nyTh, trxCreateComnnissionRate categqory, 13.5, rate); |
: la assertEquals (UpdatelutsideTrx, code); :
| L7 |
i 1 epilog :
: 19 ahortTransaction; :
i L
e—————————————— 4 | l
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e. Clicking on the highlighted method and then pressing F11 will navigate to the implementation of the
method, which is as follows.

|

: ErewhonInvestmentsModelSchema:z:TransactionAgent:trkCreateCommissionRate = B
|

| 1 trxlCreateComnnissionFate | [ ]
: 2 saleltenCategqory : 3aleltemCateqory;

: & percentage : Decimal;

| 4 connissionRate : CommissionBate output) @ Integer;

5 7
: & /4 Method: trxfreatefonnissionRate

| A

: g /4 Purpose: Transaction method to create a CommissionRate

[ =

: 10 // Parameters: Parameters correspond to each of the properties of a CommissionRate.
: 11 iy The newly created rate is returned in the output parametfer.

[| =R

: 13 /7 Beturns: 0 if transaction successful, otherwise a wmodel error nuamber (refer

: 14 /7 to the global constants in this schema for a list of error numbers)
| B R e e e e
| 16 begin

: 17 A4 Always initialize the activity first

Il 18 self.zInitializedctivity;

Il 1o

: Z0 A4 hrm our base exception handlers

21 on Exception do self. zExceptionHandler (exception):

: 22 orn LockException do self.zlockExceptionHandler (exception):

I 23

: 24 if zaleltemCategory = null then

: 25 return self.zfetErrorCode (InvalidialeltenCategory) 2

Il 26 endif;

I z7

: 28 44 IE saleltemCategory is invalid, our handler will returh InvalidialeltemCategory
Il 29 gelf.zRegisterlObijectindErrorCode(zaleltenCategory, InwalidfaleItenCategory) :

Il =0

: 3l /4 Frart the transaction

| =22 beginTransaction:

Il 23

: 34 4/ Perform the operation

Wl 35 commissionRate = zaleltenCategory.createComnissionRate (percentage) !

Il =8

I 37 JF IE "createfommiszionBate’ raises an exception, our handler will resume to here
: 38 if app.noErrors then

: 34 /4 NWo errors, so commit

1| 40 conmitTransaction,

: 41 elze

: 42 Ff We got an error 50 abort the transaction. Although Transactiondcgent

1l 43 Ff exception handlers abort the transaction before resuming, we do 5o

: 44 F/ here as well for completeness and symmetry with the beginTransaction.

: 45 A/ hn abortTransaction when not in transaction state does nothing.

i 46 abortTransaction,

| a7 endif;

Il 48

: 49 epilog

: 50 £ Always return the error code to the caller (which will be zero if no errors)
If 51 return app.getlastError; =
l

L

f.  This method appears to be a wrapper method for another method, createCommissionRate.
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To see the createCommissionRate method, select createCommissionRate and then press F11.

g.

h.

ErewhonInvestmentsModelSchema:z:saleltemCategory::createCommissionRate = B
1 createfomnissionRate (percentage @ Decimal) CommissionRate;
B e e e i
5 /4 Method: createCommizsionRate
4 S
5 £ Purpose: Creates a new CommissionRate for the receiwer category
[T
7 JF Parameters: percentage - what percent of the sale price the agent takes as
g /f coumission.
9 s
10 /4 Returns: The newly created ComnissionFate
L1 | comemememmeseseee e e e e e e e e e e e e e e e e e e e e e e eSS
1z vars
13 comnFate @ CommissionRate;
14
15  bhegin
18 return commBate;
17 connPate := create CommissionFate(self, percentage);
18  end;
I
Modified by Wilbur [22.0.02] 22 August 2023, 14:17:07

In this method, we can see that the CommissionRate is being returned before it is created.

To fix this, we simply reverse the order of the two statements and recompile (using the F8 key).

ErewhonInvestmentsModelSchema:SaleltemCategory::createCommissionRate = =
1 createfomnissionRate (percentage @ Decimal) CommissionRate;
2| mmmme e e
5 /4 Method: createCommizsionRate
4 7S
5 /4 Purpose: Creates a new ComnissionFate for the receiver category
6 /S
7 JF Parameters: percentage - what percent of the sale price the agent takes as
8 Ie commission.
a A
10 S/ Beturns: The newly created CowmmiszsionRate
L1 | comememmeeememeee e e e e e e e e e e e e e e e e e e eSS ST
12  wars
13 commPate @ ComnmissionRate;
14
15 bhegin
16 connPate := create CommissionRate(self, percentage);
17 return commRate;
15 end;
I
Compilation complete - no errors

If we re-run the tests, we see that the following tests are no longer failing.
—  TestTransactionAgent::testCreateCommRateOutsideTrx
—  TestTransactionAgent::testCreateCommissionRate

—  TestSaleltemCategory::testCreateCommissionRate
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i. Toseewhy these are no longer failing, we can view the references to the createCommissionRate
method. With focus on the createCommissionRate method, select the References command from the
Methods menu.

References to ErewhonInvestmentsModelschema::SaleltemCategory::createCo...

‘ EresvhoninvestmentsidodelSchema: Test TranzactionAgent: testCreateCommissionRate
‘ ErewhoninvestmentstodelSchems:: Test Transactionagent: testCreste CommBateMullCategory
Ig EresvhoninvestnentztodelSchemns:: TestTranzactionsgent: testCreateCommRBateCutsideTr:

Eresvhoninvestment='iew Schema:: FormCommizsionRate: zDodction

1 testCreateConmissionRate ()] unitTestc!

2

3 vars

4 rate @ CommissionRate;

5

[ hegin

7 beginTransaction;

=] rate = Category.createCommissionRate (10.00)
9 conmitTransaction;

10

11 assertNotNull (rate]

12 assertEquals(10.00.Decinal , rate.percentage) ;
13 end;

j-  There are four test methods included in the references: the three that are no longer failing and the
TestTransactionAgent::testCreateCommissionRateNullCategory method, which is an exception-flow
test that verifies that the method rejects invalid inputs.

5. The following failing tests remain. Identify and remove the errors so that all tests pass.

o TestTransactionAgent::testUpdateCountry
o TestClient::testGetAllSales

o TestCountry::testinvalidName

o TestCountry::testUpdate

o TestSale:testGetDate

o TestRetailSale::testGetDate

o TestRetailSaleltem::testGetDebugString

o TestTenderSaleltem::testGetDebugString

Tip Some fixes will solve multiple failing tests.
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Exercise 5 — Refactoring Names

In this exercise, rename various entities and use the References and Implementors commands to verify that the
renaming has correctly modified the entities' references and implementors.

1. Inthe Class Browser for the ErewhonlnvestmentsModelSchema, navigate to the Address class, which is a
subclass of ModelEntity, and find the zZSetProps method.

|

: ErewhonInvestmentsModelSchema Class Browser: Address = B = i
! I
|

: Eiiﬁ; o References - Inskance Twpe Intetface i
| ity Loge

: Application - fttributes  Constants i;:;":bugstring 0 i
| Callection B@city

: =] DocumentHuk 68 courtry & getdh:meAnd.ﬂ\ddress :
: Exception @ email é updateF , :
| [ ol bare: P —
: —=] InitialDatalosder B@name :
: JadeReport¥riterSecurity 68 phone |
i[| = JadeScript 88 street |
: JadeTestCaze 8@ vwehSite :
: JadeiehService I
I|| = ModelErtity |
: Acdress :
: [=] Acert I
I [ Client |
: [=] CommissionRste :
! == I
: E] Class Dekails W Property Details _ :
: 1 zietProps| 7 7 o 7 o 7 o : Atring) updating, :
M| 2 77 s !
: 3/ Method: zietProps I
il a s l
: 5 /4 Purpose: Sets properties, used to factor out common code between create :
: S and update. :
| 7 i |
! I
! I
l. _____________________________________________________________________ =1

Note The z prefix on private methods is an old naming convention that was used to distinguish between public
and private methods before the functionality to add a visual aid to methods in the Class Browser was
implemented.

2. With the zSetProps method highlighted, select the Implementors command from the Methods menu to see all
classes in the current schema that implement this method.

3.  Foreach method found, perform the following actions.

a. With the method highlighted, select the References command from the Methods menu to see which
methods refer to that specific zSetProps method.

b. Selectthe Rename command from the Methods menu and rename the method to setProperties.

c. Check the references list for the method to ensure that all references have been updated to setProperties.

Note You will see that the method header comment at the top of the changed method still includes Method:
zSetProps. Comments are unaffected by the renaming of identifiers, which is one disadvantage to the use of
method headers, as they can become out of date with the actual names and behaviors within the method.

4. Inthe Class Browser for ErewhoninvestmentsModelSchema, navigate to the InitialDataLoader class and
then find the zGetNextToken method.
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5. Rename the following parameters and variables by right-clicking on them and then selecting the Rename /
Change command from the Refactor submenu.

Old Name New Name Identifier Type
str targetString Parameter

pos currentPosition Parameter

len stringLength Variable

idx currentindex Variable

Note You canremove the end-of-line comments for the variables, as it is better practice to use descriptive
variable names rather than abbreviations with comments describing what they represent.

6. Select SelfDocumentorSchema in the Schema Browser and then press Ctrl+N to open the Interface Browser.
You will see that this schema contains one interface: Documentinterface.

i tocumentSelf
& documentSelfRTF
& listEntryDescription

Interface: DocumentInterface [1250)
Acceszs: public

Extends:
Subinterfaces:
Inplementors:

Exported by the following packages:
DocunentorTFackage

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|_ W Constant Details ﬁ Source
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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With the Interface Browser still open, select ErewhoninvestmentsModelSchema in the Schema Browser and

then press Ctrl+N to open another Interface Browser.

[Zartabl
FnantE & tocumentSelt

Codeahl

|Dzbﬁzg:b.e & documentSelRTF
ISearchable & listErtryDescription
[Sellakle

W Constant Details ﬁ Source

Interface: ErewhonInwvestmentsModelichenma: :DocumentorPackage: iDocunentInterface

Extends:

Subinterfaces:

Inplementors:
ErewhonInvestunentsModel Schena: @ hgent
ErevhonInvestmnentsModel3chena: :Fegion

In this Interface Browser, you can see that all Erewhon interfaces begin with a capital | prefix and are of the form

Iverbable. This is one of the two common interface naming conventions, along with the form responsibilitylF,

which is used in the RootSchema interfaces.

However, Documentinterface does not conform to either style, so we will rename it.

From the SelfDocumentorSchema Interface Browser, right-click Documentinterface and then select the

Change command.

Selfdocumentorschema Interface Browser: DocumentInterface

Add... - - Instance Twpe

A tocumentSelt

Documentinterface

Fatract... & documentSeliRTF
Extract All... i listEntryDescription
Compile..,

IMethads Brawser
References
Interface: DocumentInte
Access: public Show History...

Show Process Usages
Extends:

Tuplementors: .
v Eind.. F4

Exported by the followi Remaowve

DocumentorPackage
Text

Rename the interface to IDocumentable and then click OK, to save the change.
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Unused Variables

In the Jade language, you must always declare a variable before you use it; that is, attempting to use an undeclared
variable results in compiler error 6027 (Unknown identifier).

Although no error is generated when declaring a variable and never using it in the method, it is undesirable behavior
because unused variables make the code more cluttered and less-readable.

The Jade Platform development environment includes the ability to find and optionally remove these unused
variables. To remove unused variables for a specific method, right-click on the method and then select the Unused
Local Variables command. The Find Unused Variables dialog is then displayed, advising you that the specified local
variable is unused. Buttons enable you to click:

u Find Next, to skip the current unused variable and go to the next one

u Remove, to remove the current unused variable

m  Remove All, to remove all unused variables from the method, including those that were previously skipped
= Cancel, to close the window as well as removing any previously removed unused variables

After removing unused variables, the method will not automatically save or compile. If you want to compile it, locking in
the removal, press F8 or select the Compile command from the Methods menu.

Save Method

|9| Method Company::getRegion has been changed.

Click: es - to save and compile your changes.
Ma - to discard your changes.
Cancel - to continue editing the method.

EES - Cancel

Alternatively, if you navigate away from the method without saving or compiling it and then click No on the Save
Method dialog, the unused variables are returned to the method.
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You can also search for all unused variables in classes, schemas, or even the whole database by selecting the Find
Unused Local Variables/Parameters command from the Schema menu when the Schema Browser has focus.

Find Unused Local ¥ariables and Parameters

Search for unused local variables and parameters

r Search Criteria

O Search all schemas

@ Search selected schema

ErewhonInvestmentsModelSchema A

O Search selected schema and all sub-schemas

O Search selected class in selected schema

~ Reporting Oplions
Local variables
Method parameters | Faramsters
() &l Methods

(®) Al except Event Methads
[ 1gnare Inherited Methods

~ Oukpuk Opkions
O Print Preview @ Methods Lisk Browser

In the Find Unused Local Variables and Parameters dialog, specify the scope of the search by selecting one of the
option buttons in the Search Criteria group box. To search:

= All schemas in the database, select Search all schemas

= Within a specific schema, select Search selected schema and then select the required schema from the
associated combo box

= Within a specific schema and any subschemas of that schema, select Search selected schema and all
sub-schemas and then select the required schema from the associated combo box

Note The Search selected schema, Search selected schema and all sub-schemas, and Search

selected class in selected schema options share the schema selection combo box (that is, the first one in the
Search Criteria group box).

m  Within a specific class of a specific schema, select the Search selected class in selected schema option and
then select the schema from the first combo box and the class from the second combo box

You can also specify the reporting options, by selecting options within the Reporting Options group box as follows.

m  To skip local variables and search only for method parameters, uncheck the Local variables check box.

®m  To skip method parameters and search only for local variables, uncheck the Method parameters check box.
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Note You mustselect at least one of these check boxes.

= [fthe Method parameters check box is checked, you can select the All Methods or All except Event Methods
option button in the Parameters group box. Many event methods will have an unused parameter, so typically the
All except Event Methods default option button should be selected. However, you can select the All Methods
option button to include them.

In the Output Options group box, the default Methods List Browser option button causes the results of the search to
display in a methods list to make them easier to resolve. However, if you want to print them instead, select the Print
Preview option button.

Unused Class Entities

As a code base grows and is maintained, itis common for dead code to arise; that is, code that is never called and
therefore provides no value to the system but makes the code base larger and therefore harder to maintain.

The Jade Platform development environment provides the ability to locate and delete unused class entities to combat
the accumulation of dead code.

While the Find Unused Class Entities dialog is a fast and powerful way to find and remove dead code, it will err on the
side of avoiding the removal of possibly useful code so there may still be dead code remaining after its use.

To open the Find Unused Class Entities dialog, select the Find Unused Class Entities command from the Schema
menu in the Schema Browser.

x
Find Unused Class Entities

Search for unused Class Entities

™ Search Criteria

O Search all schemas

@ Search selected schema

ErewhonlnvestmentsModelschema -

O Search selected schema and all sub-schemas

O Search selected class in selected schema

~ Reporting Options

Classes Constants

Properties IMethods

~ Oukpuk Options
O Print Preview @ List Browser
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In this dialog, you can specify the scope of the search by selecting one of the option buttons in the Search Criteria
group box. To search:

u All schemas in the database, select Search all schemas

= Within a specific schema, select Search selected schema and then select the required schema from the
associated combo box

®  Within a specific schema and any subschemas of that schema, select Search selected schema and all
sub-schemas and then select the required schema from the associated combo box

Note The Search selected schema, Search selected schema and all sub-schemas, and Search

selected class in selected schema options share the schema selection combo box (that is, the first one in the
Search Criteria group box).

m  Within a specific class of a specific schema, select the Search selected class in selected schema option and
then select the schema from the first combo box and the class from the second combo box

In the Reporting Options group box, check the check box of each type of class entity you want find.

In the Output Options group box, the default List Browser option button causes the results of the search to display in
a methods list to make them easier to resolve. However, if you want to print them instead, select the Print Preview
option button.

After clicking Search, the Unused Class Entities dialog lists any unused entities that match your selected criteria.

Unused Class Entities {7)

Properies | Constants

Erewvhoninvestmentstdodel=chena | Clientset .
3 || ErewhoninvestmentshodelSchema | Company References to ClientSet
4 ErewhoninvestmentshodelSchema | MethodParar

Open Browser

5 ErewhonlnvestmentzModelZchema | ModelEntity
E || ErenvhoninvestmentshodelSchema | ModelExcept Remaowve From List
7 ErevvhoninvestmentshodelSchema | RedionSet
1
1

Select an unused entity in the table and then right-click to access a popup (context) menu with the following
commands.

m  References to entity-name displays any references to the entity. While this will usually be none, a class can
have a method referencing itself while still being unused.

®  Open Browser displays the entity in a new Class Browser.

®  Remove From List removes the entity from the current Unused Class Entities dialog but it does not remove it
from its schema or prevent it from being located the next time an unused class entities search is performed.
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Exercise 6 — Locating and Removing Unused Variables

In this exercise, locate and remove unused variables, first in a specific method and then in an entire schema.

1.

3.

4.

In the ErewhonlnvestmentsModelSchema, navigate to the InitialDataLoader class zLoadAgents method.

You will see that there are many declared variables in the method.

Grars TTTTTTTTTTT 1
l inpucFile : File;

l agent i hgent;

l agentiddress : Address;

l fileName i Atring;

l line i Atring;

l agentilane i Atring;

l SLLEET i Atring;

l address i Atring;

l addressa i Atring;

l address3 i Atring;

l email i Atring;

l phone i Atring;

l Eax i Atring;

l web i Atring;

l pos i Integer;

l startlClock i Integer;
b d

Find the three unused variables by selecting the Unused Local Variables command from the Methods menu
and then clicking Find Next until the following message box is displayed.

Unused Local ¥ariables

There are no more unused local variables

Reopen the Find Unused Variables dialog and then click Remove All. The three unused variables are then
removed from the method.

Press F8 to compile the method.
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5. Select ErewhoninvestmentsModelSchema in the Schema Browser and then select the Find Unused Local
Variables/Parameters command from the Schema menu.

Find Unused Local Yariables and Parameters

Search for unused local variables and parameters

— Search Criteria

() Search all schemas

@ Search selected schema

ErewhonIrvestmentsModelSchema A

() Search selected schema and all sub-schemas

O Search selected class in selected schema

-
— Reporting Cptions
Local variables
[ Method parameters
~ Cukput Options
() Print Preview (®) Methods List Browser

_ | Zancel | | Help

6. Uncheck the Method parameters check box and then click Search. This narrows the search to unused local
variables only.

7.  For each unused variable that is found, double-click it in the Unused Local Variable and Parameters dialog. The
unused variable is then removed from the method, the method is automatically compiled, and the entry is
removed from the list.

Note You can use the double-click shortcut on unused variables only. If a method has an unused parameter,
more care must be taken as the removal of that parameter will change the method signature, which may affect
other methods.

Exercise 7 — Locating and Removing Unused Class Entities

In this exercise, locate and remove several unused classes, two unused properties, and an unused constant by using
the Find Unused Class Entities command.

1.  Select ErewhoninvestmentsModelSchema in the Schema Browser and then select the Find Unused Class
Entities command from the Schema menu.
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The Unused Class Entities list is then displayed.

Development Environment

Unused Class Entities {7)

Properies

it
Cliert=et

Constants

Erevwvhoninvestmentsidodel=chema

campany'

ErevwhoninvestmentsiodelSchema

MethodParametersDialog

ErewhoninvestmentsModelSchema

tadelEntity Pi

ErewhoninvestmentshodelSchema

ModelException

ErewhoninvestmentshlodelSchema

RegionZet

2. Foreach of the found entities, select the entity and then right-click it and select the Open Browser command.

3. Anew Class Browser is opened, with the selected entity highlighted. From this Class Browser, right-click on the
entity and then select the Remove command.

i _ o x|
: ErewhonInvestmentsModelSchema Class Browser: Client I
|
| |
| r I
: [ JadeTestCaze References Instance Tvpe Intetface |
JadewehService |
: | ModelEntity Attribukes  Constants dh create :
| ; £ createTender 1
| —=] Address Bd@alRetaiSales & getisSsles () 1
! =] Agent B8 3l TenderSales o _ I
| = & oetDebugString (i) I
| baaereers v .
: —=] CommizzionRate Add Attrib B :
: =] Company B@myAddress SEE DU :
: Location &8 myCompany Add Reference... :
| Sale fname . _ 1
: |/ Saletem - Add Dynamic Attribute... :
: E Class Details _ ﬁ Sourc Add Dynamic Reference... :
: Name: gender (7] Create Mapping Method For Property 'gender’ :
: Class: Client o :
: Type: Strineg Leterences |
I
|| lhccess: protected Lacal References I
| |ordinal: @ ]
: non-wvirtual embedded Update References I
I
| | Length: 30 Read References I
| I
: Change... :
| I
| Cwewe
| I
|
I Search For Property Mame Ctrl+& :
| I
i Text ]
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4. Inthe Confirm Delete message box, click OK.

Confirm Delete

['f \'] Deleting property gender

L = 4

Continue?

5.  The entity is then automatically removed from the Unused Class Entities list. Repeat these steps for each
unused class entity until the list is empty.

Unused Class Entities {6)

Court | Schema Clazs Properties | Constants
1

EreswhoninvestmentshodelSchema | Company culture
EreswhoninvestmentshodelZchama | MethodParametersDialog
EreswhoninvestmentshodelSchems | ModelEntity Pi
ErewhonlnvestmertsModelSchema | ModelBException
ErewhonlnvestmertsModelSchema | RegionSet

mln| & |k

Transient Leaks

A transient leak is when a transient object is created but not deleted after use. In large, long-running applications,
transient leaks can have a significant impact on performance as the transient cache has finite capacity and once filled,
transients must be saved to a transient database, which is much slower than the transient cache.

The Jade Platform development environment provides the ability to identify methods in which a transient is created but
not deleted and it is a useful tool to identify transient leaks; however, the identified transients may not necessarily be
leaks if they are deleted elsewhere in the code.

When creating a transient object that you are confident will be deleted but that may generate a false positive for a
transient leak, you can add [ExcludeFromTransientLeakReport] into an end-of-line comment after the create
instruction, to ignore it. For example, the following JadeScript method will leak the transient Company named leak.

| i
| |
! l
lvars :
l leak @ Comnpaty: :
lhegin :
l create leak transient; // [ExcludeFromTranzsientLeakReport] :
I
| |
|
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Find Possible Transient Leaks

Ma instances were found for the option(s) selected!

— Search Criteria

Find Possible Transient Create Leaks

Search for possible transient leaks involving local

variables and parameters

O Search all schemas

@ Search selected schema For all creates

ErawhonInvestmentsMadelSchenma hd

D Search selected schema and all sub-schemas

D Search for creates of selected dass in all schemas
Select the schema above ko get its list of classes

-

— Reparting Opkions

Repart created objecks nok deleted
Report created in loop buk not deleted in loop

[ ] report objects not deleted but assigned

[ ] Report objects not deleted but passed to other methods

[ ] Repart created objects returned From method
] Report deletion not performed in epilog

[ ] Ignore [ExcludeFromTransientLeakReport] tags

— oubpuk Options

D Prink Prewview @ Methods List Erowser

_ | Cancel | | Help

Development Environment

However, by including [ExcludeFromTransientLeakReport], the method will not appear in a transient leak search.

To open the Find Possible Transient Create Leaks dialog, select the Find Possible Transient Leaks command from
the Schema menu.
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From this dialog, you can specify the scope of the search by selecting one of the options in the Search Criteria group
box. To search:

All schemas in the database, select Search all schemas.

Within a specific schema, select Search selected schema and then select the required schema from the
associated combo box.

Within a specific schema and any subschemas of that schema, select Search selected schema and all
sub-schemas and then select the required schema from the associated combo box.

Note The Search selected schema, Search selected schema and all sub-schemas, and Search
selected class in selected schema options share the schema selection combo box (that is, the first one in the
Search Criteria group box).

Within a specific class of all schemas, select Search selected class in all schemas and then select the class
from the second combo box. The selected class is then searched for across all schemas in which it exists.

The Reporting Options group box is used to specify the possible leak conditions to be searched for, as follows. The:

Report created objects not deleted check box finds transients that are created but not deleted within the
method, nor passed to another method, nor returned in a return instruction. These objects will usually result in
leaks.

Report created in loop but not deleted in loop check box finds transients that are created in a loop but not
deleted inside that loop, but may be deleted outside the loop.

Report objects not deleted but assigned check box finds transients that are created and not deleted, but are
assigned to another property or variable that may or may not be deleted later.

Report objects not deleted but passed to other methods check box finds transients that are created but not
deleted within the method, but are passed to another method as a parameter where they may or may not be
deleted.

Report created objects returned from method check box finds transients that are created but not deleted
within the method, but are returned in the return instruction of the method. These may or may not be leaks,
depending on what the calling method does with the object.

Report deletion not performed in epilog check box finds transients that are not deleted in the epilog. Such
objects may leak if an exception occurs in the method between when the object is created and when it is deleted,
returned, or passed to another method.

Ignore [ExcludeFromTransientLeakReport] tags check box finds transients that could generate a leak
according to the other options selected, even if they are marked with a [ExcludeFromTransientLeakReport]
tag.

In the Output Options group box, the default Methods List Browser option button causes the results of the search to
display in a methods list to make them easier to resolve. However, if you want to print them instead, select the Print
Preview option button.
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Methods Status List

Development Environment

The Jade Platform development environment provides the ability to quickly find all methods that are unsaved or have

errors in a specific schema or schemas.

Open the Method Status List dialog by selecting the Status List command from the Browse menu or with the
Ctrl+Shift+C shortcut keys.

Method Status List Dialog

Search for Methods and congtants

in error or unsaved

— Search Criteria

O Seatch all schemas

@ Search selected schema

ErewhonInvestmentsModelSchema

h

O Search selected schema and all sub-schemas

O Search selected schema and super-schemas

— Reporting Opkions

[ Last changed by current user only

Help

From this dialog, you can specify the scope of the search by selecting one of the options in the Search Criteria group
box. To search:

All schemas in the database, select Search all schemas.

Within a specific schema, select Search selected schema and then select the required schema from the

associated combo box.

Within a specific schema and any subschemas of that schema, select Search selected schema and all
sub-schemas and then select the required schema from the associated combo box.

Within a specific schema and any superschemas of that schema, select Search selected schema and all
super-schemas and then select the required schema from the associated combo box.
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If you want to see only methods that were last changed by you, select the Last changed by current user only check
box in the Reporting Options group box.

Once you have selected your required options, click Search to perform the search. By default, the Method Status List
finds methods in error and uncompiled methods. However, this can be customized if needed, by selecting options in
the Show group box on the Status List sheet of the Preferences dialog.

Uncompiled Methods
Methods in Error
[ ] compiled Methods

[

Schema Validation

The Validate Schema dialog provides validation for a variety of elements in the current schema. Access it by selecting
the Validate command from the Schema list of the Schema Browser.

\falidate Schema For ErewhonInvestmentsModelsch...

r walidate the Faollowing: — Qukput kot
(] obiect References ® window
Irverses O Prinker
application ) Log File
Forms
] Dictionaries
Methods

Properties

|:| Reorganisation

Sek All
=

From the Validate the following group box, check the check boxes of the elements to be validated, as follows. The:

= Object References option finds and lists any objects that are referenced but no longer exist. This should
normally never occur, so these errors suggest that the schema is corrupted.

= |Inverses option finds any invalid inverse reference definitions.
= Application option finds any invalid application definitions.

®  Forms option finds any invalid form definitions; for example, a form that contains a control with no corresponding
property.

m  Dictionaries option lists any invalid dictionary definitions. This should normally never occur, so these errors
suggest that the schema is corrupted.

= Methods option outputs the same list as that generated by the Method Status List dialog.

m  Properties option outputs a list of all properties in a class that have duplicate feature numbers.
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®  Reorganisation option validates and reports on the following, both of which suggest corruption of the schema.

o If a schema has been marked as versioned but there are no classes versioned.
=) If there are classes versioned but the schema has not been marked as versioned.

The Validate Schema dialog provides the following output options that are selected from the Output to group box.

= Window (the default), which displays the results of the validation to the Jade Interpreter Output Viewer.

[Z]| Jade Interpreter Output Viewer - path=CJade2022_SP 1 systemn — O >

File Edit Options

Schema Validate for ErewhonInvestmentsModelSchema

Date: 23 August 2023, 11:42:39
Yersion: 22.0.02

MNo errors

Schema validate completed.
Elapsed time = 00:00:00

®m  Printer, which saves the results to a PDF file called Jade.pdf in your Documents directory of your Jade
Platform installation.

®m  Log File, which saves the results to the valscm.log file in the bin directory of your Jade Platform installation.
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Exercise 8 — Finding and Removing Transient Leaks

In this exercise, locate and remove transient leaks from ErewhonIlnvestmentsModelSchema, using the Find
Possible Transient Leaks command.

1.  With ErewhoninvestmentsModelSchema selected in the Schema Browser, select the Find Possible
Transient Leaks command from the Schema menu.

=
Find Possible Transient Create Leaks

Search for possible transient leaks invalving local
variables and parameters

 Search Criteria
D Search all schemas
@ Search selected schema For all creates
ErewhonlnvestmentsModelschema -
D Search selected schema and all sub-schemas
D Search For creates of selected class in all schemas

Select the schema above to get its lisk of classes

-

— Reporting Options
Report created objects not deleted
Report created in loop but not deleted in loop
] report objects not deleted but assigned
] report objects not deleted but passed ko other methods
] report created objects returned From method
] report deletion nat performed in epilog

[ 1gnore [ExcludeFromTransientLeakReport] kags

— Output Options
D Print Preview @ Methods Lisk Browser

_ | Cancel | | Help
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2. Click Search, to display the list of possible transient leaks.

1

|

:

: Clazs Created wariahle Marme

: = wonlr oA 7 itisIC: 14 s ader e !
| s InitialDatal oader:: zLoadR etailSaletems inputFile Created and not deleted
: ErewvhoninvestmentshModelSchema:: TestRetailOrderProxy: testhullCliert g RetailOrderProxy proxy Crested and not deleted
|| ErewvhoninvestmentshodelSchema;: TestRetsilSale: testAgentCommyithout T 13 Retailzale nevySale Created and not deleted
|| Eresvhoninvestmentstodel Schema:: TestRetaillSale: testCresteiithout Tr 5] RetailSale newSale Created and not deleted
: ErewvhoninvestmentshModelZchema:: Test TenderCrderProxy: testMullClient 12 TenderOrderProxy  newProxy Crested and not deleted
|| EresvhoninvestmentshodelSchemna:: TestTenderSale: testCresteOutsideTrx " TenderSale neswySale Crested and not deleted
|

I

: 20

Il 21  begin

I zz /¢ Check the command line haz argquments

: 23 if args = null or args.size <> then

I 24 write "Example: jadclient schema=ErewhonInwestmentsModelSchema app=Dataloader end examples/erewty
: 25 return;

| endif;

| 27

Il 28 Sf Get the directory containing the initial data files from the command line

: 29 create fileFolder transient;

I 30 dirPath = args[ 18

Il =1 if dirPath <> mill then

If 32 /¢ Create our data loader and initialize the database

: 33 create dataloader transient;

1| 34 dataloader. loadbata(dirFath) ;

I| oc L=t

|

e T T T T - . T . . - . . . . . . . . . . . . L L . . . L L L L . L L L L . L L L . . . . . L L . . L L L I === ==

You should see that the following methods have potential transient leaks.

o ErewhonlnvestmentsModelApp::dataLoaderApp
o [nitialDataLoader::zLoadRetailSaleltems

o TestRetailOrderProxy::testNullClient

o TestRetailSale::testAgentCommWithoutTrx

o TestRetailSale::testCreateWithoutTrx

o TestTenderOrderProxy::testNullClient

o TestTenderSale::testCreateOutsideTrx

3.  For each method, delete the created transient in the epilog section of the method. For example, for the
ErewhonlnvestmentsModelApp class dataLoaderApp method, the epilog section should be as follows.

iepilug

: delete fileFolder; /¢ does nothing if fileFolder is nuall
: delete datalLoader:

: terminate;

I

4.  When you have added the delete instructions to the epilog, use the Find Possible Transient Leaks command
again, to verify that the transient leaks have been resolved.

Exercise 9 — Finding Changed Methods

In this exercise, explore the use of the Method Status List dialog.
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You will first use the Method Status List dialog to find all methods that you have changed throughout this module.

You will then use the Method Status List Browser to find and resolve compiler errors by first intentionally breaking
some methods and then using the Method Status List Browser to repair the changes.

1. Inthe first exercise in this module, you configured some user preferences. Open the Preferences dialog and
ensure that the Status List sheet has the following settings in the Show group box.

[ Uncompiled Methods
Methods in Error
Compiled Methads

2.  Select ErewhoninvestmentsModelSchema in the Schema Browser and then open the Method Status List
dialog using the Ctrl+Shift+C shortcut keys.

3. Inthe Search Criteria group box, select the Search selected schema and all sub-schemas option button and
in the Reporting Options group box, check the Last changed by current user only check box.

Method Status List Dialog

Search for Methods and constants
in errr or unsaved

Search Criteria

() search all schemas

D Search selected schema

ErewhonInvestmentsModelschema A

@ Search selected schema and all sub-schemas

O Search selected schema and super-schemas

~ Reporting Cptions

Last changed by current user only

_ | Cancel | | Help

4. Click Search.
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The Method Status List Browser then displays a list of all methods that you have changed.

Methud Status List - Schema: ErewhonInvestmentsModelSchema with all sub-schemas ...

EresvvhoninvestmentshiodelSchema:: Address: create Mo errars

Mo er ]
Mo errars

I
| ]
! I
! I
! I
! I
! I
! I
: I
I
: Erewhoninvestmentshodel=Schema:: Address: update Mo errars :
: ErewvhoninvestmentzhodelSchema:: Agent: getCommizsionRateForCategory Mo errars 1
|| ErevhoninvestmentshodelSchema:: CommissionRate: create Mo errars :
: ErewhoninvestmentzhodelSchema: CommizzionRate:: setProperties Mo errors :
! I
: 1 getNanednddddress() @ String; I
| e e i
: 3 /F Method: getNanedndiddreszs :
| a s l
: 5 £/ Purpose: Returns a string representing the entity's name and address :
IR ¢ ——— === === === e |
: 7 AT S :
I
! I

Note Your list will show different methods from those in this example.

You should see that none of the methods are in error. You will now intentionally break some methods so that the
Method Status List has something to find.

5.  Open the Preferences dialog and set the following preferences on the Status List sheet.

Uncaompiled Methods
Methods in Error
[ ] compiled Methods

6. Navigate to the Address class getNameAndAddress method, which is a subclass of ModelEntity.

7. Delete the end; instruction on line 12, as follows.

i_gEtHamEAnd.Address [) @ 3tring: ':r
:N ———————————————————————————————————————————————————————————————————————————————— :
1/ Method: getNanebindiddreszs |
2 |
:,-",-" Purpoze: Feturns a string representing the entity's name and address :
| F o o !
:vars :
: name : Strineg: |
:hegin :
: return name & ", " & street & T, " & city & T, " & Ccountry: :
| I
| I
b 4

8.  Compile the method (press F8). A compiler error will be raised.

9. Navigate to the Tender class getDate method, which is also a subclass of ModelEntity.
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11.
12.
13.
14.

15.
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Comment out the return statement on line 8 by adding // to the beginning of the line, as follows.

————— e ———————————————————————— e

:gEtDElt.EI::I : Date;

P

:,-",-" Method: gethate
1A

:,-",-" Beturns: The offer date of the tender
I
| e e o

:hegin
: A4 return timeltanp.date:
lend;

Compile the method. Compiler error 6114 - Method does not return a value will be raised.

Navigate to the Company class create method.

Delete the commented-out line on line 11 (immediately after the begin instruction).

Press F2 to save the method without compiling it. You should see that it now has an X to the left of the method

name in the Class Browser.

CEmmmsi - == ——————————————————-— T
- Instance Twpe Interface
i aoentflreadyExists
& clientalreadyExists

I |
I |
I |
I I
I I
: |

I
: closeTendersAtDate :
I I
I I
I I
I I
I I

& crestetddress
! i crestetoent

Select ErewhoninvestmentsModelSchema in the Schema Browser and then press Ctrl+Shift+C, to open the

Method Status List dialog.

Method Status List Dialog

Search for Methods and constants
in error or unsaved

Search Criteria

O Search all schemas

@ Search selected schema

ErewhonInvestmentsModelSchema -

() search selected schema and all sub-schemas

D Search selected schema and super-schemas

~ Reporting Cptions

Last changed by current user only
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16.

17.

Development Environment

Check the Last changed by current user only check box and then click Search.

Tip Inasingle user system, Last changed by current user only has no effect, as there is only one user
changing methods. However, when working collaboratively, it can be useful to see only those methods that you
have changed.

The Method Status List Browser will then display the three methods you changed that have errors or are
unsaved.

Methud Status List - Schema: ErewhonInvestmentsModelSchema Uncompi... 0 =
ErewvhoninvestnertshodelSchems:: Adc cthlamedndsddress Errar
Eresvhoninvestimentsmodel=chemsa:: Company. . creste Mat comgiled
EresvhoninvestmentsmodelSchema:: Tender:: getDate Error
1 getlanedndaddress () @ String:
2 b -—_— -
3 /4 Method: getlanedndiddress
4 ff
5 J¢ Purpose: Feturns a string representihg the entity's name and addres:
& sH-—-—_
7 VArS
g name T String;
9  begin
10 return nawme & 7, 7 & Street & T, " & city & 7, 7 & Ccountry;
11
12
Error 7114 - Expecting: end

For each method, fix the error and then compile the method.

You can do this directly from the Method Status List Browser, and each method will automatically be removed from the
list as it is completed.

Exercise 10 — Validating the Schemas

In this exercise, use the schema validator to find inconsistencies in the ErewhonlnvestmentsModelSchema and
then resolve these inconsistencies.

1.

With ErewhonlInvestmentsModelSchema selected in the Schema Browser, select the Validate command
from the Schema menu.
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2.
3.

The Validate Schema dialog is then displayed.

h'alidate Schema For ErewhonInvestmentsModelSch...

walidate the Following:  Oukput ko:
Object References ® window
Inverses D Prinker
o -
¥ application D Log File
Farms
Dictionaries
Methods
Properties
Rearganisation

‘ K | ‘ Cancel

375

Click Set All to select all possible validations and then click OK to run the validator.

The following message box should be displayed. Click OK.

End of ¥alidate

ErewhonlnvestmentsiodelSchema has errars

The results of the validation are written to the Jade Interpreter Output Viewer. The following errors should be

identified.

'Key path does not have inverse Saleltem::codePrefix - OrderProxy::mySaleltem.Saleltem::codePrefix
lKey path does not have inverse Saleltem::codeNumber - OrderProxy::mySaleltem.Saleltem:: cndeNumher_l

Select ErewhoninvestmentsModelSchema in the Schema Browser and then use the Ctrl+L shortcut keys to
open the Application Browser.
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6. Select the ErewhoninvestmentsModelSchema application in the Application Browser, right click on it, and
then select the Remove command.

— O x
.;P. ErewhonInvestmentsModelSchema Application Browser
Detault I Mame 71 I Application Type I Startup FormiDocument I Initialize: Methiod
|::> DataLoader Mon-GUI dataLoader App

initialize (called by default)

Erewvhoninmestment s S Add...

Change...

Set
Run... Ctrl+R

7. Click OKin the Confirm Delete message box.

Confirm Delete

Delete application ErewhaonlnvestrentshodelSchema?

Note The ErewhonlnvestmentsModelSchema application is the default application that was automatically
generated when the ErewhoninvestmentsModelSchema schema was created. As it is not used for anything, it
can be deleted.

8.  Open the ErewhonlnvestmentsModelSchema schema in a Class Browser. (Press Ctrl+B from the Schema
Browser.)

9. Navigate to the OrderProxy class (which is a subclass of ModelTransient).
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10.  Right-click on the mySaleltem reference and then select the Change command.
=
Define Reference
Current Class |Orl:|erPer3-'
Exclusive
~ Property
Marme mySaleltem
Tvpe Salelbem
Subschema Hidden ] wirtual
Access
’7 D Public D Protected @ Read Qnly
| K, ‘ ‘ Mext | Cancel | | Help ‘
11.  Click Define Inverse.
X
Define Reference
Current Class |OrderProxy | Related Class | Saleltem A
@ one O Marry 1 1 @ ong :: Mary
~ Property — Property
Mame mySaleltem Marme
Type Saleltem Twpe COrderProxy
Constraint Constraink
[ allows Transient ko Persistent Reference [ allow Transient to Persistent Reference
 Access - Access
() Public () Protected (®) read only ) Public (®) Protected () read only
~ Update Mode  pdate Mode
O Manual O Aukomatic @ Ianauto O IManual O Aukarmatic @ Manauko
Deferred Execution Deferred Execution
— Relationship Tvpe ~ Relationship Twpe
O Parent O Child @ Peer O Parent O Child @ Peer

[ trverse Mot Required
Subschema Hidden

Defined Inverses

[ treverse Mot Required
ENHEY eioos [ subschema Hidden

Remove Inverse Add Inwerse

]|
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12.  Tothe Saleltem class (in the Property group box at the right of the dialog), set the Name value to
myOrderProxy.
x
Define Reference
Current Class brderProxy | Related Class  |Saleltem A4
1 1
® ore O Many ® ore O Many
~ Properky  Property
Mame ‘nySaleItem Marme mywOrderProxy b4
Type Saleltem Type OrderProxy A d
Conskraink Constraint
[ allow Transient ko Persistent Reference [ allow Transient ko Persistent Reference
[ fccess [ Access
O Public O Protected @ Read Only O Public @ Protected O Read Only
— Update Maode ~ Update Maode
O Manual O Automatic @ IMan/Auto O Manual O Automatic @ Man/auto
Deferred Execution Deferred Execution
— Relationship Tvpe r~ Relationship Type
O Parent O Child @ Peer O Parent O Child @ Peer
[ tnverse Mot Required [ Irwverse Mot Required
Subschema Hidden [ subschema Hidden | L3 i3 | | fiel imirss
Defined Inverses
13. Click OK.
14.

Re-run the Validate Schema command on ErewhoninvestmentsModelSchema.

You should see that there are no longer any errors.
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The Jade Platform provides for integration with Microsoft .NET systems through use of the JoobContext object.

In this module, the Banking system that is built in the Jade Platform Developer's course is exposed to .NET, allowing
for a WPF front-end application to display and add to the Jade back-end database.

As the Banking system was designed with a separation between the model and the view, the view can be substituted
with a completely different view without the need for any change to the model code.

DotNetConnection Application

H

For Microsoft .NET to use Jade classes, it maintains a reference to a JoobContext object that is generated by Jade
and it provides an interface to the Jade classes by delegating requests to the appropriate Jade classes.

As the JoobContext object needs to have a dedicated process to be able to read properties or run methods of Jade
classes, we use a non-GUI application called DotNetConnection to generate this process.

Exercise 1 — Creating a DotNetConnection Application

In this exercise, create the DotNetConnection application that the JoobContext object will use to delegate requests
from .NET to Jade.

1. Select BankingViewSchema in the Schema Browser and then open the Application Browser by pressing Ctrl+L
or clicking on the Browse Applications icon in the toolbar.



jJadeplatform Developer's Course

380 .NET Exposures

2.  Select the Add command from the Application menu and then fill out the Application sheet of the Define
Application dialog as follows.

=
Define Application

Mame DakhetConnection

Help File
Version #

Default Locale v

Application Type Mon-GUI -

—Web Application Type

@ JADE Forms D HTML Documents D Wweb Services

 Ican

| Change... | | Clear |

Startup Form

About Form

Show Super Class Methods
Initialize Method
BankingtMadelschema: initialize -

Finalize Method

e

a. Enter DotNetConnection in the Name text box.

b. Select Non-GUI in the Application Type drop-down list box.

c. Check the Show Super Class Methods check box, so that you can set the initialize method to
BankingModelSchema::initialize in the Initialize Method combo box.

d. Click OK.

Jade Exposures

Rather than letting external applications have full access to Jade databases, Jade defines an exposure that contains
only the properties and methods that the specific external application requires.

The advantage of this is twofold, as it:

®  Provides a more-simple interface to the Jade database

= Allows for greater control over which Jade properties and methods external applications can access
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Exercise 2 — Using the Jade Exposure Wizard

In this exercise, define the exposure that the .NET application will access.

1.  Select BankingViewSchema in the Schema Browser, and then select the Exposures command from the
Browse menu. Right-click on the Exposure Browser and then select the Add command, to create a new C#
exposure.

Banking¥iewSchema Exposure Browser

. Web Services

2. Name the exposure BankingClasses and then select BankingModelSchema option in the Superschemas up
to drop-down list box.

0O =
C# Exposure Wizard : BankingClasses

Define Exposure

Exposure Mame
BankingClasses

O Current schema only
@ Superschemas up ko

Select Top Maost Schema
BankingModelachema -

Mame3apace (Exposure Mame used if emphky)
Bankinglasses

Step lof &

< Back Mexk = ‘ | Cancel | ‘ Help

3.  Select the following classes.
a. Bank

b. BankingModelSchema (a subclass of the RootSchemaApp application class)
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c. Customer

These will be the classes that are accessible from .NET.

C# Exposure Wizard : BankingClasses o
Select Classes
Jade Classes Selected Classes For C#
B Ohbject Biank
[=] Application BankinghodelSchema
[ RooctSchematpg Custamer
e EITIE CuzstomerByLasthame
[=] BankingiewSchema
—=1 Bank
BankAccount
—=] Customer
Global
—{=] MoneyPit
L{] Sequenceblumber
Step Z of &
< Back | ‘ Mext = | ‘ Cancel | ‘ Help

Note Selecting only the classes that you intend to use provides a simpler interface to the Jade Platform. You
can always add additional classes to the exposure later, if required.
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4. Select the Bank class and then select (check) the allCustomers property from the features on the right of the
sheet. This exposes the allCustomers collection to .NET; the other methods and properties are not exposed.

N I 4
C# Exposure Wizard : BankingClasses
Select Features for Classes
Classes
Jade Class C# Class name [E) Bark
[] aliChequescoounts
BankinghodelSchems BankinghdodelSchems aIICus’.cDmerS
[ aliSavingz Accourts
Custamer Custamer D myBankAcctSenium
CustomerByLasthlame CustomerByLasthame ] myCustomer Seghium
[[] nextBankAcctum
] nextCustomerMum
Step 3 of &
< Back ‘ | Mext = ‘ | Cancel | ‘ Help
5. Inthe BankingModelSchema class, check the myBank feature.
. O =

Classes

Jade Class

C# Exposure Wizard : BankingClasses

Select Features for Classes

C# Class name

Bank

Bank

[ BankinghModelSchema

[Jinitialize
Custamer Custamer
CustomerByLasztiame CustomerByLaztiame
Step 3of &

< Back ‘ | Mext =

‘ | Zancel | ‘ Help
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6. Inthe Customer class, check the address, firstNames, lastName, number, and setPropertiesOnCreate
feature properties.

C# Exposure Wizard : BankingClasses = B =
Select Features for Classes
Classes
Jade Class C# Class name [E Custamer
Bank Biank adoress
BankinghModelSchema BankinghModelSchema D ﬁfllElankAccuurrts
Custamer Customst r:::pT::; )
CuztomerByLasthlame CuztomerByLastMame [ myBank
] number
setPropertissOnCreste
[[] setPropertiesCnlpdate
Step 3 af &
< Back | ‘ Mext = | ‘ Cancel | ‘ Help |

7. Asthe steps on sheets 4 and 5 of this wizard do not require any changes, click Next until you reach step 6 (that
is, the Generate sheet).

Fill out this sheet, as follows.

a. Enter C:\Projects\BankingClasses in the Output Directory text box. This is the directory where the C#
project file and class files will be created.

b. Check the Generate Sample .csproj File and Generate Sample .config File check boxes.

c. Enter the absolute path of the Jade database directory (including the system folder) in the Jade Database
Path text box.

d. Enterthe location and file name of your Jade initialization file (which is probably called jade.ini) in the Jade
Initialization File Path text box.
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e. Check the Sign-on to Jade as Multiuser check box.

C# Exposure Wizard : BankingClasses

Generate

Qukput Directary For C# Classes
C\Projectsi\BankingClasses

Generate Sample .csproj File [] Generate Sample .csproj File {Use Jade Muget Package)

Generate Sample .config File

Jade Database Path ZifJadeZ022 isystem)!

Jade Initialization File Path i Jadez022]systemfjade.ini

Sign-on Schema Mame BankingViewachema

Sign-on Application Mame Dok MebConneckion -

Sign-on ko Jade as Mulkiuser

Step 6 af &

< Back | | GEnErate | | Close ‘ | Help ‘

8. Click Generate.

The wizard does not close, but Generation completed should be displayed at the lower left of the wizard. You can now
click Close.

Dynamic Link Libraries (*.dll Files)

A Dynamic Link Library is an external method (or routine) written in any language that can create a Dynamic Link
Library (DLL). DLL methods can then be executed as standard Jade methods from within the Jade Platform.

The purpose of creating DLLs is to allow different environments to integrate; for example, allowing an application
written in C# to use Jade methods.



jJadeplatform Developer's Course

386 .NET Exposures

Exercise 3 — Creating a DLL File

In this exercise, use the generated C# project to create the BankingClasses.dll file.

1. Inthe File Explorer, navigate to C:\Projects\BankingClasses.

| course — O
Share View 0
u B  [Moveto~ 3 Delete - @' \/ o~ B setectan
W v 1 Select none
Paste g - = New Properties
) |ﬂ @Copy ;s :IIRename folder p' £) DE_]Invert selection
Clipboard Organize New Open Select
&« v T » ThisPC > DATA(D:) » Projects > course v QO Search course yel
i Name Date modified Type Size

bin 31/08/2018 1:55 PM  File folder

obj 31/08/2018 1:55 PM  File folder

Properties 31/08/2018 1:52 PM  File folder
B Bank.cs 31/08/2018 1:52 PM  Visual C# Source F 7KB
BankingClasses.csproj 31/08/2018 1:52 PM  Visual C# Project ... 5 KB
¢71 BankingClasses.exe.config 31/08/2018 1:52 PM XML Cenfiguratio... 1KB
B BankingModelSchema.cs 31/08/2018 1:52 PM  Visual C# Source F 7KB
B Customer.cs 31/08/2018 1:52 PM  Visual C# Source F 11KB
B CustomerBylLastName.cs 31/08/2018 1:52 PM  Visual C# Source F 15KB

v
gitems 1 item selected 4,98 KB =)

2. Open BankingClasses.csproj in Microsoft Visual Studio 2017.
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Find the Solution Explorer and then select BankingClasses under Solution 'BankingClasses'.

Solution Explorer > X
R o-5 ¢

Search Solution Explorer (Ctrl+;) P~

fa] Solution 'BankingClasses' (1 projec
M Properties

=B References

c# Bank.cs

c# BankingModelSchema.cs
c# Customer.cs

c# CustomerBylLastName.cs

v v v wvwew

4 14
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3.  Press Alt+Enter to open the Properties menu.

Change the Target framework to .NET Framework 4.7.1.

.NET Exposures

Application

Build

Build Events
Debug
Resources
Services
Settings
Reference Paths
Signing

Code Analysis

N/A Platform

Assembly name:

Default namespace:

[ [E— gl
BankingClasses + X

N/A

lBankingCIasses

] IBan kingClasses

Target framework:
.NET Framework 4 v

.NET Framework 2.0

.NET Framework 3.0

NET Framework 3.5

NET Framework 3.5 Client Profile
NET Framework 4

NET Framework 4 Client Profile
NET Framework 4.5

NET Framework 4.5.1

.NET Framework 4.5.2

NET Framework 4.6

NET Framework 4.6.1

.NET Framework 4.6.2

NET Framework 4.7

Output type:
Class Library

ication. To embed a custom manifest, first add it to

Assembly Information...

~ | | Browse...

NET Framework 4.7.1

NET Framework 4.7.2

Install other frameworks... I
1

Embed manifest with default settings

4. Inthe following message box that is then displayed, click Yes.

saved.

Target Framework Change

Changing the Target Framework requires that the current
project be closed and then reopened.
Any unsaved changes within the project will be automatically

Changing Target Framework may require manual modification
of project files in order to build.

Are you sure you want to change the Target Framework for
this project?

Help
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5.  Click the Build tab, and then change the platform target from Any CPU to x64.

| et ————————————————————— e ———————————————————— i ————————— -I'
BankingClasses* + X
Application . i - -
Configuration: | Active (Debug) ~ Platform:  Active (Any CPU) ~

Build Events General ~
Deb

oug Conditional compilation symbols:
R

ssourees Define DEBUG constant
Services

Define TRACE constant

Settings

Platform target: Any CPU v
Reference Paths

Any CPU
Signing - x86
[J Allow unsafe code

Code Analysis
[[] Optimize code

Errors and warnings

Warning level: 4 v

Suppress warnings:

Treat warnings as errors

® None
O Al

(O Specific warnings:

6.  Build the project by pressing Ctrl+Shift+B. You should then see a message like the following displayed in the
Output window.

________________________________________________________________________ 1
Output I
|
Show output from: Build - ‘ | & | 2a ]
13------ Build started: Project: BankingClasses, Configuration: Debug Any CPU ------ :
1> BankingClasses -> D:\Projects\course\bin\Debug\BankingClasses.dll I
========== Build: 1 succeeded, @ failed, @ up-to-date, @ skipped ========== :
|
|
|
________________________________________________________________________ 1

Building this project with the correct settings creates a .dll file for the Jade exposure defined in Exercise 2 of this
module.



jJadeplatform

Developer's Course

390

Exercise 4 — Importing Jade DLL Files into .NET

In this exercise, set the required DLL files as references in a .NET application.

1. Add a new project called DotNetBank to the Solution 'BankingClasses' in the Solution Explorer.

.NET Exposures

2. Add anew reference to the DotNetBank project by right-clicking on the DotNetBank project and then selecting
the Reference command in the Add menu.

Solution Explorer

4 BankingClasses
M Properties

o0 References
Bank.cs

c# Customer.cs

T v www
n
®

4 DotNetBank
b S Properties
4 =B References

& Analyzer
=8 Banking
=0 JadeSoft
=0 JadeSoft
=0 JadeSoft
=8 Microso
=B Presenta
50 Presenta
=8 System
=8 System.
50 System.[

-l Svstem.]
4

Solution Explorer

(=" '| ©®-%50C
Search Solution Explorer (Ctrl+;) P~

] Solution 'BankingClasses' (2 prc

c# BankingModelSchema.c:

c# CustomerByLastName.cs

&

v O X

Build

Rebuild

Clean

Analyze

Publish...

Scopeto This

New Solution Explorer View
Build Dependencies

Add

Manage NuGet Packages...
Set as StartUp Project
Debug

Initialize Interactive with Project
Source Control

Cut

Paste

Remove

Rename

Unload Project

Open Folder in File Explorer
Design in Blend...

Properties

Ctrl+X
Ctrl+V
Del

Alt+Enter

|

&5 %

New ltem...
Existing Item...
New Folder
Reference...

Web Reference...
Service Reference...
Connected Service
Analyzer...
Window...

Page...

User Control...

Resource Dictionary...

Class...

Ctrl+Shift+A
Shift+Alt+A
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3. Check BankingClasses in the Projects tab.

Reference Manager - DotNetBank ? x
b Assemblies Search (Ctrl+E) P~
“ Projects | Name Path Name:
Soluti BankingClasses D:\Projects\course\BankingClasses.csproj BankingClasses
olution

b Shared Projects
b COM

b Browse

I Browse... |I oK |I Cancel

4. Inthe Browse tab, click the Browse button and then add the following three references.

Reference Manager - DotNetBank ? X
b Assemblies Search (Ctrl+E) R~
b Projects Name Path
b Shared Projects JadeSoftware.Joob.dll D:\J:adeUni\bFn\JadeSoftware.Joob.dI]
JadeSoftware.Joob.Common.dll D:\jadeUni\bin\JadeSoftware.Joob.Common.dll

b COM JadeSoftware.Jade.DotNetinterop.dll  D:\jadeUni\bin\JadeSoftware.Jade.DotNetInterop.dil
4 Browse

Recent

I Browse... || oK H Cancel |

5. Navigate to C:\Projects\BankingClasses in the File Explorer and then open BankingClasses.exe.config in
Visual Studio.

|

|
: 1 k?xml version="1.8" encoding="utf-8" 2> :
: 2 [E<configuration> |
| 3 B <configSections> |
| 4 <section name="joob" type="JadeSoftware.Joob.Configuration.JocbConfigurationSection, JadeSoftware.Jocb” /> |
| 5 </configSections> :
- |
| 7 = <connectionStrings> |
| 8 <add name="myDefault™ providerName="JadeSoftware.Joob.JoobConnection" connectionString:"DataSource:D:/jadeUni‘:
: 9 </connectionStrings> |
| 1e |
| 11 E <joob defaultConnection="myDefault™> :
: 12 <installation directory="D:\jadeUni\bin" /> |
| 13 | </joob> |
I 14 :
: 15 [ <startup> |
| 16 <supportedRuntime version="v4.0" sku=".NETFramework,Version=v4.8"/> |
| 17 | </startup> :
! 18 | </configuration> |
19 |
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6. Copy the contents of BankingClasses.exe.config and then paste it into app.config.

e — — — — —
: App.config® # X JEERIT T [@EEIIROERLT T MainWindow.xaml MainWindow.xaml.cs* -|[
| 1  <?xml version="1.8" encoding="utf-8" 2> :
| 2 [<configuration> |
! 3 [ <configSections> |
| - - - . . . : : - |
| 4 <section name="joob" type="JadeSoftware.Joob.Configuration.JoobConfigurationSection, JadeSoftware.Joob™ />
| 5 </configSections> |
: 6 I
| 7 = <connectionStrings> :
| 8 <add name="myDefault” providerName="JadeSoftware.Joob.JoobConnection” connectionString="DataSource=D:/jadeUni
: 9 </connectionStrings> |
I 10 :
| 11 = <joob defaultConnection="myDefault">
: 12 <installation directory="D:\jadeUni\bin"™ />
I 13 </joob> :
| 14 |
: 15 £ <startup> I
| 16 <supportedRuntime version="v4.8" sku=".NETFramework,Version=v4.0"/>
: 17 </startup> |
|

18 | </configuration>

7.  Ensure that the Application and Build settings are set to the same as those of the BankingClasses
application; that is:

o Target Framework is set to .NET Framework 4.7.1 in the Application tab of the project properties.

o Platform Target is set to x64 in the Build tab of the project properties.

C#, XAML, and the Windows Presentation Framework

When developing .NET applications, one typically uses the Windows Presentation Framework (WPF), which uses
eXtensible Application Markup Language (XAML, pronounced "Zammel") to define the presentation of the application
and the C# programming language to define the logic of the application.
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XAML can be generated in Visual Studio by using the Designer - a What-You-See-Is-What-You-Get (WYSIWYG)

editor.

__________________________________________________________ "
Toolbox Examplexaml* -+ X-

* 1 X | Examplexaml.cs*

Search Toolbox

4 Common WPF Co...

ot NESEA R E

BE D0 o> E

Pointer
Border
Button
CheckBox
ComboBox
DataGrid
Grid

Image
Label
ListBox
RadioButton
Rectangle
StackPanel
TabControl
TextBlock
TextBox

o

Button

03 Design 4 EXAML -:[
[<3] Button -
1 E<Window x:Class="BankingApp.Example" |

2 s xmlns="http://schemas.microsoft.com/winfx/20@6/xaml/presentation™ :

3 : xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" :

4 : xmlns:d="http://schemas.microsoft.com/expression/blend/2008" :

5 xmlns:mc="http://schemas .openxmlformats.org/marl-cup-compatibilitylzeeﬁ"l

6 xmlns:local="clr-namespace:BankingApp" :

7 i mc:Ignorable="d" :

8 Title="Example” Height="300" Width="200"> :

9 = s <Grid> :

10 ; <Button Content="Button" Width="50" Height="30" Click="Button_Click"/ﬂ

11 v !

12 </Grid> I

13 | </Window> :

14 i |

— e —a

393
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C# code is used to define the logic of the form; for example, the behavior when a button is clicked.

e —— 'I'
Examplexaml.cs # X JSEl T ERETl

i l
i [*] BankingApp -\ %3 BankingApp.Example i
l 1 using System.Windows; !
I 2 !
| 3 —Inamespace BankingApp :
| & |{ |
i 5 .+E h?f <summary> Interaction logic for Example.xaml

: 8 —E public partial class Example : Window !
! 9 P I
! 1 =! | public Example() l
R R |
! 12 . InitializeComponent(); !
R :
e [0 :
: 15 = : private void Button_Click(object sender, RoutedEventArgs e) !
e [ o |
! 17 11 1 this.Close(); !
: 18 o) !
l 19 D) l
I 20 } I
L !

Exercise 5 — Creating a WPF Application

In this exercise, create a WPF application that will provide a .NET interface to the Jade Banking system exposure. At
first, you will simply display all customers of the bank in a list box.

1.  Create a ListBox control in the center of the window using the Designer and then add Name="IbCustomers" to
the ListBox element in the XAML.

rr"F—"—"F~"F~F~F~F~~~""~*"~"F~~F(¥*~™F~F~F(F~™—~F~~*¥F~\~"™"F"~(\¥¥Ff"™*¥F~"F"™"¥\"™"""=""—""®™""F""="/"™="™""F"F°F+"F"r——""—"—"———"—"—"—""— T
3 Design t4 & XAML
[<3] ListBox -

1 -l<Window x:Class="DotNetBank.Mainkiindow™

2 i xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

3 xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

4 H xmlns:d="http://schemas.microsoft.com/expression/blend/2003"

5 : xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/20e6"
6 ! xmlns:local="clr-namespace:DotNetBank"

7 mc:Ignorable="d"

8 Title="MainWindow" Height="450" Width="800">

9

01 <Grid>
10 <ListBox hame="leustomers" Height="200" Width="300"/>
11 P </Grid>
12 | </Window>
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2.

Switch to Code View by pressing F7 and then add the following using statements.

1 -lusing System.Windows; |
2 using BankingClasses; i
3 using JadeSoftware.Joob; !
s using JadeSoftware.Joob.Client; :
5 using JadeSoftware.Joob.Exceptions; |
6 using JadeSoftware.Jade.DotNetInterop;!
7

Note There may be superfluous using statements when the code is first opened. To remove them, select any
using statement, press Alt+Enter, and then click Remove Unnecessary Usings.

Add the following code. This will create a reference called bank, which through the JoobContext object, refers
to the Bank class defined in Jade.

I_ 1 -lusing System.Windows; -II
| 2 using BankingClasses; |
| 3 using JadeSoftware.Joob; |
| 4 using JadeSoftware.Joob.Client; |
| & |
| 5 using JadeSoftware.Joob.Exceptions; |
| 6 using JadeSoftware.Jade.DotNetInterop;
| 7 |
: 8 -Inamespace DotNetBank :
| 9 |
: 1e = public partial class MainWindow : Window

11 Coq
| : b |
| 12 ' : JochContext context; /f Declare a variable of type JoobContext (which is an inbuilt JADE class)
: 13 i H Bank bank; // Declare a variable of type Bank (Which is one of our classes from JADE)

14 . H
| P . - i s - |
| 15 =K : public MainWindow() // Constructor, is like a JADE create method. |
1 16 i g |
: 17 : E E InitializeComponent(); // Creates the window described in XAML :
| 18 . : H context = new JoobContext(); // Instantiates the JoobContext, running the DotNetConnection application
| 19 f H ! // that we made in JADE |
I 2e . | i bank = context.FirstInstance<Bank>(); // Similar to Class.FirstInstance in Jade - gets the first Bank/ :
: 21 ; H : // Remember, Bank is a singleton so there is always only one. |
|22 : } |
: 23 . :

24
L it

Note The comments are for illustrative purposes and can be omitted.

To populate the IbCustomers list box with the customers of the bank, add the following to the MainWindow
constructor method.

23 : : i 1bCustomers.ItemsSource = bank.AllCustomers; // Listboxes display a collection, so we can just set
24 : . ! // the ItemsSource property to the allCustomers collection

26 : ' : 1bCustomers.DisplayMemberPath = "LastName”; // Uses the LastName property of the Customer as the label
27 : 3 ' // in the Listﬂox.|

Press F5 to run the application. You should now see the last names of the bank's customers displayed in the list
box.
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The Jade Platform provides for the ability to internationalize Jade systems to be compatible with a wide variety of
languages and formats. By using translatable strings, you can specify translations for any text in any number of
different languages.

The Formats Browser allows for the specification of date, currency, and number formats (which may differ, between
locales).

Locales

In Jade, a locale refers to a language and the formatting considerations associated with the use of that language. For
example, while the language of English (New Zealand) and English (United States) is similar (other than a few
minor spelling differences), a New Zealand user will likely be used to a date format of dd/mm/yyyy while an American
user might prefer mm/dd/yyyy. Having separate locales for New Zealand and the United States therefore could allow
for all dates to be presented in the appropriate format for each country.

Use the Locales command in the Schema menu to specify which locales are to be supported in a specific schema.

Locales =

Current Schema LocaleSchema

© selectlomaes Clone Locale Forms and Strings

Available Locales: Selected Locales:

Afrikaans (South Africa)
Albanian (Albania)
Alzatian (France)

Amhbaric (Ethiopia) add all
Lrabic (Algeris) -
Arabic (Bahrain

Arabic (Egypt)

Arabic (rag) Remoyve
Arabic (Jordam)

Arabic (Kuwwait)

Arahic (Lebanom) Remove &l

Set As Defaulk Locale

| (0] 4 | | Cancel | | Help

When running a Jade application, forms are displayed in the default locale specified by the operating system. You can
use the Application class setJadeLocale method to explicitly set the locale; for example, on a form that allows the
user to select their language from the form itself. To use this method, you must provide it with the Language Code
Identifier (LCID) number of the target locale.

To find the appropriate LCID, each locale has a unique LCID number and a corresponding global constant. For
example, the New Zealand English locale has the LCID 5129 and the JadeLocaleldNumbers category global
constant LCID_English_NewZealand.
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Locales in Multiuser Systems

Atrun time, Jade applications automatically select the appropriate locale based on the client's operating system. For
single user and fat client systems, the presentation locale always matches the application locale. However, more
consideration must be taken when Jade is running in thin client mode.

The EnhancedLocaleSupport parameter in the [JadeEnvironment] section of the Jade initialization file determines
whether the locale settings are synchronized between the standard client (application server) and the thin client.

When the EnhancedLocaleSupport parameter is not defined or it is set to false:

m  Application server regional overrides are suppressed on the thin client; that is, the Application class
setJadeLocale method no longer has any effect on the locale for the thin client.

= The two-digit mask year of yy is calculated using the current century. For example, 99 becomes 2099 rather than
1999.

When the EnhancedLocaleSupport parameter is set to true:

m  The required language or languages must be installed on both the application server and the thin client.

m  Regional overrides are applied; that is, the Application class setJadeLocale method overrides the operating
system locale on the thin client.

®  The Windows Control Panel setting is used to convert a two-digit year into a four-digit year for a two-digit edit
mask year of yy. For example, 99 by default becomes 1999 rather than 2099.

Translatable Strings

Translatable strings are like global constant strings, but with the important distinction that multiple values can be
assigned to the same translatable string: one for each of the locales supported by the schema.

By diligently using translatable strings rather than string literals, it becomes comparatively easy to translate Jade
applications between languages and provides the possibility of having a Jade application automatically translate to the
user's language based on his or her locale settings.
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Translatable strings can be added to a schema from the String Browser by clicking the Add button, and defined for
each locale by selecting the appropriate locale from the Base Locale combo box and then modifying the definition for

that locale.
. ’ _ O =
‘R.P' String Browser: LocaleSchema;/English {Mew Zealand)
Base Locale
English {MNew Zealand) A EnglishLangquage="English"
flternate Locals
--- Maone --- A
Search Case Sensitive *.+ []

EnaglishLanguage

EnglizhLanguacge

S MaoriLanguage
iy wielcome

_ | Remove | | Save | | Close | | Help

Ready
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The following example shows the translation from the EnglishLanguage translatable string.

Internationalization

Base Locale

raari [Mew Zealand)

Alkernate Locale
--- Mone ---

Search
EnglishLanguage

EnglishLanguage
iy MaoriLanguage
iy vielcome

String Browser: InternationalSchema/Maori {(Mew Zealand)

hd EnglizshlLatnmage="Thakapakeha a-tuhi"™

L 4

Case Sensitive *.* [

_ | Remg\fe | | SEEE | | CI-DSE

Help

Ready

When a translatable string has been defined in a schema, it can be added to any Jade method within that schema in

place of a string literal, by prefixing the name of the translatable string with a dollar sign ($).

When the locale is set to English (New Zealand), the first of the following examples is the same as the second

example.

write "4 langquage of New Zealand is

rr

& "English™:
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Exercise 1 — Adding a Locale

In this exercise, create a new schema and add a locale for te reo Maori (that is, the Maori language) alongside New
Zealand English. You will also design a simple form that is translated to and from te reo Maori in future exercises.

1. Create a schema called InternationalSchema.

2. When InternationalSchema is selected in the Schema Browser, select the Locales command from the
Schema menu.

3. From the Available Locales list box, select Maori (New Zealand), add it to the Selected Locales list box, and
then click OK.

Locales .

Current Schema  Internationalschema

o elctlockes Clone Locale Forms and trings

Available Locales: Selected Locales:

i frikaans |:E;|:||. th A fric EI:] Er|£1|i5:|‘-l I:f'-lEe'.,.-...- Zealan I:{:l
Albanian [Albania)

haori (MNewy Zealand)

Alzatian (France)
Amharic (Ethiopia)
Arabic (Algeria) =

Arabic (Bahrain)
Arabic (Egypt)
Arabic (Irao) Remaowve

Arakic (Jordan)
Arabic (Kuwait)

Arabic (Lebanon) =l Femove Al

Set As Default Locale

Cancel | | Help
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4.

On the Add Locales dialog that is then displayed, click OK.

Internationalization

Add Locales

Mew non-clone locales are to be added to InkernationalSchema

For each locale o be added, please select an existing locale from which to copy the
initial Form and skring kranslations

Mew Locales Copy Forms and Strings from...
Waori (Mewy ealandd) English (Mew Fealand)

Cancel Help

Open the Jade Painter and create a form called WelcomeForm.

F.

WelcomeForm

Lblvwelcome

BtnEnglish BtnTeReo

(o] & s
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6.

Design the WelcomeForm as follows.

Properties X
Al ®

Mame btnEnglish

5o/6e 1 b

autoSize 1 - Picture to Buttan
buttonPicture 0 - Maone

cancel Falze

caption BtnEnglizh

clefault Falze

picture Mone)
pictureDizabled  (Mone)

picturebovwn (Mone)

style 0 - Mormal Push Button
walue Falze

Properties

X[ W0 @

Mame htnTeRen -

5o/6e 1 o

autoSize 1 - Picture to Button
buttonPicture 0 - Mane

cancel Falze

caption BtnTeReo

default Falze

picture Mone)
picturebizabled  (Mone)

picturebowvwn [Mone)

style 0 - Mormal Push Button
value Falze

402

x ) >
Properties

A= @

Mame |biwelcanme

50/6e 1 b

alignimert T - Center - MIDDLE
autosSize Falze

captian Lbhelcome
faormatont

heyperlink

noPrefiz Falze

tranzparent Falze

okl ap False

Note The control captions don't matter, as we will be setting these programmatically (that is, from the Jade

code).

Save the form.

Exercise 2 — Adding and Using Translatable Strings

In this exercise, create translatable strings with two definitions for each string: one for English and one for te reo Maori.

1.

Select InternationalSchema in the Schema Browser, select the Strings command from the Schema menu.

In the String Browser that is displayed add the following translatable strings.

String Name English Maori
EnglishLanguage English Whakapakeha a-tuhi
MaoriLanguage Maori Te Reo

Welcome

Welcome and thank you for visiting.

Nau mai, ka mihi ki a koe mo te haerenga.
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To add a new string, click Add in the String Browser and then specify it in the format string-name="description";
for example:

X
Add String

Definition

EnglishlLanmuage="Thakapakeha a-tuhi™

- (=

Ready

2. Inthe Form Events folder for the WelcomeForm, code the load method as follows.

_ O x
Internationalschema Class Browser: WelcomeForm
References  Conkrols IMenus Type Interface
attributes  Constants all _ Instance
&, btrEnalish .
& btnTeRen
& Ihielcome o]

elcomeFarm

E Class Details i Property Details _

load() updating:

hegin
self.btnEnglish.caption := $EnglishlLanciage;
self.btnTeFeo.caption = §Maorilanhgquage ;
self.lblWelcome.caption 1= §lelcome;

end;
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3. Runthe InternationalSchema application by right-clicking on the Run Application toolbar button. You should
see the following form, in English.

WelcomeForm — O x

Wielcome and thank yaou For visiking,

English taori

Exercise 3 — Translating Translatable Strings

In this exercise, allow for the runtime translation of the Welcome Form between English and Maori by using the
Application class setJadelLocale method.

1. Code the click method of the btnEnglish button as follows.

T T T T T
:htn.English_u:liu:ki : Button input) updating: :
: I
I
:hegin :
: app.setdadelocale (LCID Engliszh NewZealand); |
| self.load{):
I I
1end; I
e e e 4

I
lhegin

l app. setlfadelocale (LCID Maori NewZealand) ;
: self.load{);

| 0

I
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3. Runthe InternationalSchema application by right-clicking on the Run Application toolbar button. You should
see the following form, in English.

WelcomeForm — O x

‘welcome and thank vou For visiting.

English Maari

4.  Click the Maori button, to translate the form into te reo Maori.

WelcomeForm — O et

Mau rmai, ka mibi ki a koe mo te haerenaga.

whakapakeha a-tuhi Te Reo

5.  Click the Whakapakeha a-tuhi button, to translate the form back into English.

Note Typically, usability best practices suggest that all controls that translate a page or form should be written in the
target language rather than the currently selected language. However, this example shows the translation of strings
rather than being an example of good usability.
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Programmatically Maintaining Translatable Strings

In addition to using the String Browser to maintain translatable strings, the Schema class
addCompileTranslatableString and the TranslatableString class updateCompile methods enable you to add and
edit translatable strings, respectively.

The addCompileTranslatableString method, which is used to add new translatable strings to all locales of a schema
at run time, takes the following parameters.

Parameter Type Purpose

Source String The translatable string definition to be added to the schema and must be in
the format string-name="description". However, as nesting " " characters is
not possible if using a string literal, single quote '' characters can be
substituted, as required.

errorCode Integer output This output parameter is set to the error code after running the method. Itis
zero (0) if there is no error or it can be turned into a descriptive error message
by using the Process class getErrorText method.

errorOffset Integer output This output parameter is set to the position in the source parameter where
the error was encountered. Note that unlike most Jade strings and arrays, this
offset begins at zero (0) for the first character of the source string rather than
at1.

errorLength Integer output This output parameter is set to the number of characters in the source
parameter that were in error.

The updateCompile method is to modify existing translatable strings and it takes the same parameters as the
addCompileTranslatableString method. However, as this method is called from a translatable string rather than a
schema, the target translatable string must first be located, and changes are specific to a target locale within that
schema.

For example, to find and modify the Welcome string for the English (New Zealand) locale, you must first find the
English (New Zealand) locale using the Schema class getLocale method, then retrieve the translatable string using
the getTranslatableStringLocal method of the located Locale.



jJadeplatform Developer's Course

407 Internationalization

Exercise 4 — Adding a Translatable String Programmatically

In this exercise, use the Schema class addCompileTranslatableString method to add a translatable string to all
base locales of the InternationalSchema schema.

1. Add a JadeScript class method called addTranslatableString and code it as follows.

errorCode, errorOffset, errorlength : Integer:

beginTranzaction;

currentichena. addConpileTranslatableltring|
"Foodbye="'Goodbye. ',
errorCode,

errorlffset,
errorlength
1:
if errorCode = 0 then
commi tTransaction:
elze
write "ERROER: " & process.getErrorTexti(errorCode);

rr

write "At position & error0ffset.3tring;
write errorlength.3tring & " characters were invalid™:
endif;

Note Ifthereis an error, the addCompileTranslatableString method automatically aborts the transaction, so
we don't need to include an abortTransaction instruction.

2. Runthe method and then open the String Browser.
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You should see that the Goodbye string has been added to the list of translatable strings.

_ o =
String Browser: InternationalSchema/English (New Zealand)
Base Locale
English (Mew Zealand) il Goodbye='Goodhye. !
Alternate Locale
--- Mone --- b4
Search Case Sensitive *.* [

i EnglishLangusos
Goodbye

i3 MaoriLanguage
iy vigloome

Add... | | Remove | | Save | | Close | | Help

Ready

However, viewing the Maori (New Zealand) locale shows that the same value has been given for the English and
Maori languages.
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Exercise 5 — Updating a Translatable String Programmatically

In this exercise, use the TranslatableString class updateCompile method to set the Maori (Te Reo) definition for
the Goodbye string.

1. Add a JadeScript method called updateTranslatableString and code it as follows.

lipdateTranslatableS3tringi() ;

VAars
locale : Locale;
errorCode, errorlffset, errorlength : Integer;

begin
locale := currentichema.getLocalelocal (LCID Maori NewZealand. String):
beginTransaction;
locale.getTranslatabledtringlocal ("Goodbye™) .updateConpile |
'Foodbye = "Haere ra.™',
errorCode,
error0ffset,

errorlLength) ;

if errorCode = 0 then

conmitTransaction;
elze

write "ERROE: " & process.getErrorTextierrorCode) ;

write "AL position T & errorOffset. String;

write errorlength.3tring & " characters were inwalid™;
endif;

Note In ANSI Jade systems, the a character is replaced by an a.

2. Runthe method and then open the String Browser.
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You should see that the Goodbye string's definition has been changed to Haere ra for the Maori locale.

String Browser: Internationalschema,/Maori (New Zealand)

Base Locale
Maori (Mew Zealand) -

Alkernate Locals

--- Maone --- v
Search Case Sensitive *.% [
Goodbyve

i EnglishLanouage

G hye
iy MaorLanguage
i3y vislcome

_ O x

Goodbye = "Haere ra.™

add. .. ‘ | Remove | |

| B8 Ready

Date Formats

By default, when using the shortFormat or longFormat method of the Date primitive type, the Jade Platform uses the

date format of the current locale.

However, you can explicitly specify a date format for a specific date string by:

m  Using the format method of the Date type.

This method takes a string representation of a date format and returns the date in the specified format. For
example, passing "dd.MM.yyyy" returns 17.08.2023 if the date is the 17th of August 2023.

®m  Creating user date formats with the Format Browser and then using the userFormat method of the Date

primitive type.

The string representation of the date format that is passed to the format method of the Date primitive type is called the

picture of the format.

The picture can contain the following string picture elements, or tokens. (Separate each element with a space or

separator character.)

Picture Description Output Example
d Day of the month as digits, with no leading zero. 9

dd Day of the month as digits, with a leading zero, if applicable. 09

ddd Day of the month as abbreviated name, as specified in the locale definition. Wed

dddd Day of the week as the full name. Wednesday
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Picture Description Output Example
M Month as digits, with no leading zero. 1
MM Month as digits, with a leading zero, if applicable. 01
MMM Month as abbreviated name, as specified in the locale definition. Jan
MMMM Month as full name. January
y Year, represented by only the last two digits, or last one digit if the last two digits 8
are less than 10.
yy Year, represented by only the last two digits. 18
yyy Year, represented by all significant digits. 2018

Note The locale definitions for dates are specified by the operating system, rather than in Jade.

When constructing a picture string for a date format, you will typically use only one of each of the day, month, and year
combined with preferred delimiters or other characters, and in your preferred order. However, you can combine
delimiters and elements in any manner, including repeating elements; for example, consider the following JadeScript
class dateExample method.

I
I
l |
! l
lvars :
l today : Date; :
lhegin
l weite today, format("dddd, the dth of MMMHM Yyyy"];:
lend, I
R |

In this method, the day of the month is presented in both full name and single digit, and words are used to form a
sentence containing the date. Running the method produces the following output.

=] Jade Interpreter Output Viewer ...  — O et

File Edit Options
Thursday, the 17th of August 2023
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As the usage of user-defined date formats increases, it is useful to create and save common formats by using the
Format Browser, accessed by selecting the Formats command from the Schema menu.

Internationalschema Format Browser

[ Long Date Formsts
[=| MyLongFormat

Zhort Date Faormats
L: My =hortFormat
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The Format Browser provides the ability to create date formats via a form, label them with a descriptive name, and
then use them multiple times in a schema by using the userFormat method of the Date primitive type.

Add Long Date Format

Format Mame  [YearFirst

X

Order
O Maonth, Day, Year
O Day, Month, Year
@ ¥ear, Manth, Day

Farrmak
<honex W 1995 W |- |September W 5
Example
2020 - February 29
- Mexk Cancel Help

When a date format is created, it can be added to a Jade method by passing it to the userFormat method of the Date

primitive type.

To access a created date format, prefix the format name with a dollar sign ($), as shown in the following JadeScript

method.

I
l

:vars

i today Date;

:hegin

: write today.userFormat(s¥earFirst);
1end;:
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Running the method produces the following output.

[Z| Jade Interpreter Output Viewer ...  — O *

File Edit Options
2023 - Auqust 17

Exercise 6 — Adding a Date Format

In this exercise, create several date formats and present the same date in different ways, using the created date
formats.

1. With InternationalSchema selected in the Schema Browser, open the Format Browser by selecting the
Formats command from the Schema menu.

2. Add the following short date formats. (You can right-click and then select Add Short Date Format from the
popup (or context) menu or select the Add Short Date Format command from the Formats menu.)

Name Delimiter Format

ShortForwards / Day, Month, Year
ShortBackwards / Year, Month, Day
ShortUS / Month, Day, Year
ShortSilly Delimiter ~_~ Day, Month, Year

3. Add aJadeScript class method called testDateFormats and code it as follows.
'_te sthateFormats() ;

I
I

l

:vars

: today : Date;

:hegin

: write "Short formats:™;
: write today.userFormat(s3hortForwards);

: write today.userFormat(fihortBackwards) ;

: write today.userFormat(s3hortll3) ;

: write today.userFormat(s3hortiillyDeliniter);
:End;
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Running the method produces the following output.

[Z] Jade Interpreter Output Viewer ...  — O X

File Edit Options

Short formats:
1710812023
2023/08117
0811712023

17" 708~ 2023

4.  Add the following long date formats from the Format Browser.

Name Format
LongForwards — Format

Sunday |, | ¥ September W 1995 W
LongBackwards — Format

<Monex W 1995 w | ||September W 5 v
LongUS — Format

Sunday ¥ ||, ||5eptember W 5 0w 1995 W
LongSillyDelimiter — Format

SN ¥ . |5 ¥ | of |9eptember ¥ |in 1995 w
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5.

Modify the testDateFormats method as follows.

today @ Date;

Running the method produces the following output.

[Z] Jade Interpreter Output Viewer ...

File Edit Options

write "3hort formats:':

write today.uzserFormat(f3hortForwards) ;
write today.uzserFormat(fShortBackwards) ;
write today.userFormat($3hortll3):

write today.ugserFormat($3hortiillyDeliniter):

write CrLf & "Long formats:™:

write today.userFormat(fLongForwards):

write today.userFormat(fLongBackwards)
write today.uzerFormat(fLongldd) »

write today.uzserFormat($flong2illyDeliniter)

Short formats:
1710812023
2023j0817
0811712023

177 708~ 2023

Long formats:

Thursday, 17 August 2023
2023, August 17
Thursday, August 17 2023
Thu : 17 of Augustin 2023

416
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6. Modify the testDateFormats method as follows.

:testDateFDrmatsi]:
wars
today @ Date;:
begin
write "Short formats:™:
write todayv.userFormat(sShortForwards):
write todav.userFormat(sShortBackwards):
write todayv.userFormat(sShorclds)
write todayv.userFormat(fShortiillyDeliniter):

write CrLf & "Long formats:™:

write todav.userFormat(sLongForwards)

write todayv.userFormati(sLongBackwards):
write todayv.userFormat(sLonglds):

write todav.userFormat(fLonglillvyDelimiter):

write CrLf & "Custom formats:':
write today.format(™d MMM ') o
write today.format(™M 4 vy

S/ One of these will work, the other will do something strange...
write todav.format("The month is MMMM™)
write today.format("Today iz d4ddd™):
A4 Thy iz thi=r
S4 Bors exerciszse: Fix the non-working one!
end:

7. Before you run the testDateFormats method, try and work out which of the format methods will have issues.
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Currency Formats

Like date formats, Jade uses the currency format of the operating system by default if no currency format is specified.
To specify a custom currency format, you can add a new currency format using the Format Browser and add itto a
Jade method using the userCurrencyFormat method of the Decimal primitive type.

=
Add Currency Format

Eormnat Mame [MZDollars

— Format Options
Positive Format  |$10. 50 -
Medgative Format |- 10. 50 b
Currency Symbo  [MZD$

1000's Separakor |,

Decimal Poink

Decimal Places |2

Show leading zero Far decimals

— Example

NZD$10,500.25 -NZD$1,250.75 NZD$0.95

- [ Cancel Help

When a currency format is created, it can be added to a Jade method by passing it to the userCurrencyFormat
method of the Decimal primitive type.

To access a created currency format, prefix the format name with a dollar sign ($), as shown in the following
JadeScript class method.

I
|

: money @ Decimal [1Z,2]:

:hegin

: money = 9000.01;

: write money.userCurrencyFormat(sNzDaollars) ;
I

I
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Running the method produces the following output.

=] Jade Interpreter Output Viewer ...  — O X

File Edit Options
NZD$9,000.01

Exercise 7 — Adding a Currency Format

In this exercise, add several currency formats and present the same decimal amount in different ways, using the
created currency formats.

1. With InternationalSchema selected in the Schema Browser, open the Format Browser by selecting the
Formats command from the Schema menu.

2. Add the following currency formats. (You can right-click and then select Add Currency Format from the popup
(or context) menu or select the Add Currency Format command from the Formats menu.)

Name Fields to Change Values

Accounting Negative Format ($10.5)

NZDollars Currency Symbol NZ$

Pounds Currency Symbol £

Yen Currency Symbol ¥
Decimal Places 0

1000s Separator None
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3. Create a JadeScript class method called testCurrencyFormats and code it as follows.

:testCurrencyFDrmats(];
l

lvars

: format : CurrencyFormat:

: formats @ CurrencyFormatdrray:
: number : Decimal[lZ,Z2]:

: mumhers ! Decimalldrray:

lhegin

: create formats transient:

: formats.add(fAccounting) »

: formats.add($NZlollars) ;

: formats.add|$FPounds) ;

: formats.add|$¥en) ;

: create runmbers transient:

: numbers.add {2000, 01 ;

: numbers.add (314, 15]) ;

: numbers.add (0. 02) ;

: numbers. add(-1000000) ;

: tumbers. add (3. 500 ;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

foreach format in formats do
write CrLf & format.getMName():
foreach nmumber in numbers do
write nhumber.userCurrencyFormat (format) !
endforeach:
endforeach;

epilog
delete formats:
delete runmbers:
end:
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4.  Running the method produces the following output.

[Z] Jade Interpreter Output Viewer ... — O
File Edit Options

Accounting
59.000.01
$314.15

50.02
[51.000.000.00]
53.50

NZDollars
NZDS9.000.01
NZD5314.15
NZDsS0.02
-NZD%1.000,000.00
NZDS3.50

Pounds
£9.000.m
£314.15

£0.02
-£1,000.000.00
£3.50

en
¥9000
¥314

0
1000000
34

Internationalization
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An interface is a mechanism that provides a set of methods guaranteed to be available on any implementing class.
When a class implements an interface, it agrees to implement all methods defined by the interface. With this contract
in place, the implementing classes can participate in useful type safe callback mechanisms.

Exposing a class via its interface effectively hides the implementation details of the class, as the user is forced to
communicate only through the public interface methods.

Classes that implement an interface can be grouped by that interface type; for example, a collection can have a
membership of a specified interface.

Using interfaces, non-related classes can be grouped to capture their similarities, without the need to artificially force a

class relationship. Think of this as allowing a class to perform multiple roles outside of the role dictated by its class
hierarchy.

Tip Interfaces are a useful way to group classes by behavior.

The Interface Browser

Jade allows for the defining of interfaces through the Interface Browser, in which you can specify the required methods
and constants.

The following actions open the Interface Browser.

I ®m  Clicking on the Browse Interfaces icon in the browser toolbar.
m  Selecting the Interfaces command from the Browse menu.
®  Pressing Ctrl+N.

An Interface Browser is then opened for the selected schema.

—_ 0O =
Example Interface Browser: ErampleInterface
Pi & bar
& foo

IallnterFau:E Details _ ﬁ Source

Name: Pi (1001)

Interface: ExampleInterface [(puhlic)

Type: Real

Locess:

Definition: 3.14l5926535897932354620433632
Value: 3.14159265353979

Pi (Modified by \Wilbor [22.0.02] 03 August 2023, 15:42:09)

The pane at the upper left contains a list of all interfaces defined for the selected schema, the middle pane displays

any constants defined for the selected interface, and the pane at the upper right displays the required methods of the
selected interface.
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Although you may notice that the Interface Browser is similar to the Class Browser, note the following differences.

®m  Interfaces can define constants and methods only.
®m  Interface methods contain only the method signature; they do not have any implementation.
m  |nterfaces are always displayed in alphabetical order, with a flat (rather than nested) structure.

While classes can extend a single superclass only, interfaces can extend any number of other interfaces.

Defining an Interface

The following actions create a new interface from the Interface Browser.

= Select the Add command from the Interfaces menu.

m  Right-click in the pane at the upper left and then select the Add command from the popup (context) menu.

The Define Interface dialog is then displayed.

X
Define Interface

Intetface Text

Marme Examplelnterface

Extends = none =

= [ [ =

Enter a unique name for the interface, and whether to extend from one of the existing interfaces.

To create the interface, click Next to create the interface while keeping the Define Interface dialog open (so that you
can create multiple interfaces) or click OK to create the interface and close the Define Interface dialog.

Note Most of the normal options for creating a method are disabled for interface methods, because an interface
contains the method signatures only. It is up to implementing classes to provide the method sources.
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To add parameters or return types to an interface method, select the method in the Interface Browser and then modify

the method signature.

Examplelnterface

EInterFace Details g Constant Details _

Example Interface Browser: ExampleInterface

foofint :

Integer)

i Fi bar

_

: String;

Note Attempting to provide a method body in an interface method will result in a compiler error.

Implementing an Interface

For a class to be able to implement an interface, it must:

Explicitly indicate that it will provide the specific interface.

Fulfil all methods of the interface.

To indicate the interfaces a class will implement, select the class in the Class Browser and then open the Interface
Implementation Mapper dialog by doing one of the following.

Selecting the Interface Mapping command from the Classes menu.

Right-clicking the class in the Class Browser and then selecting the Interface Mapping command from the

popup menu.
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To choose an interface to add to the class, select it in the Available list box.

— 0O =
Interface Implementation Mapper - Example
Selected Class:  ExampleClass -
Available Show sl [] | Implemented Show Inherited
Examplelnter face
Interface Methods
¢ har():
¢ foo(int : Integer) : String;
Interface Constants
¢« Pi | Type = Feal, Definition = 3.1415926535397932354026433583532 )
Interface Mames Jade Mapping I
brar stub_Bar
foo stub_Foo
Map To Existing Methods Include Method Prefix  stub_
Remove Implement | | Close

The details of the interface will be displayed, including the signature of the interface methods and the types and values
of the interface constants.
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For each of the interface methods, the class must provide an implementation. By default, these will be automatically
generated method stubs called stub_method-name. However, you can click on any of these to select an existing

method from the class.

Interface Implementation Mapper - Example

selected Class:  [ExampleClass

Available show &l (] | Implemented

xamplelrterface

Show Inherited

Interface Methods
* har():
+ foof(int @ Integer) strineg:
Interface Constants

+Pi | Type = Real, Definition = 3.1415926535897932554626433832 )

Interface Names

Jade Mapping

bar

foo

stub_

Map To Existing Methods Include Method Prefix

Remove Implement | |

Close

Note The class method used to implement an interface method does not need to have the same name as the
interface method; only the same parameters and return type. A single class method can fulfil the implementation of

multiple interface methods if they have compatible method signatures.
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To confirm the implementation, click Implement. The interface will then be added to the class, and by clicking on the
Interface tab in the Methods List (the upper right pane) in the Class Browser, you can see the interface methods.

Example Class Browser: ExampleClass =

References Al Imstance  Type -
- &ftribukes  Constanks *ExampleClass™

Examplelnterface
t:EvampleClazs**

WiehSession et fooBar Char) (i)

stub_Foo (fad) ()

E Class Details W Froperty Details _

gtub_Foo(int : Integer) @ String;

J,n'*
this method stub hasz been automatically generated by Jade to zatisty
interface implementation requirements for the ExampleInterface interface
i

wars

begin

return null:
end;

Note Any interface method with which no class method was mapped has a stub implementation.

Exercise 1 — Adding the IWithdrawable Interface

In this exercise, add an interface to BankingModelSchema that provides an alternative to the polymorphism
approach used for Accounts in Module 9 of the Jade Platform Developer's course.

1.  Select BankingModelSchema in the Schema Browser and then open the Interface Browser.

2. Add anew interface called IWithdrawable to the schema.

Note Interfaces typically have a prefix of | or a suffix of IF.

3. Add a method called withdraw to the IWithdrawable interface.
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4. Code the withdraw method signature, as follows.

BankingModelSchema Interface Browser: IWithdrawable

withdraw (amount @ Decimal);

!
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
:

'Hinterface Details | Constant Details _ i

N, ld (]
:
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

Exercise 2 — Implementing the IWithdrawable Interface

In this exercise, implement a variety of methods that all fulfil the withdraw interface method in different ways.

1.  Add a method called attemptWithdrawal to the ChequeAccount class and code it as follows.

l
begin :
write "Checue Balance: :
write "Owerdraft limit:"™ & self.overdraftlimit.String: |
write "Requested Funds:” & awount.3tring; :

if amount <= self.balance + self.owverdraftlimit then
beginTransaction; |

self.balance := szelf.balance - amount;

|
|
|
|
|
|
|
|
|
|
|
|

r

& self.balance.3tring;

comnitTransaction;
write amount.’tring & withdrawn successfully.™:
write self.balance.3tring & "remaining”:

r

else
"

write "Insufficient funds:
endif;

& [self.balance + self.overdraftlimit).String & "Availahle™:
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2. Select the ChequeAccount class in the Class Browser and then open the Interface Implementation Mapper
dialog by selecting the Interface Mapping command in the Classes menu.

>
Interface Implementation Mapper - BankingModelschema = E
Selected Class:  Chequedccount A
Available Show &l [] | Implemented Show Inherited
Ithdraweable
Interface Methods
+ withdraw(amount : Decimal):
Interface Constants
+ —— none -—-
Interface Names Jade Mapping
wyithcdr s attemptWithdrawal
Map To Existing Methods Include Method Prefix  stub_

3. Select IWithdrawable in the Available list box and then enter attemptWithdrawal for the withdraw method in
the Jade Mapping column. Click Implement, to confirm your action and close the window.

Note While interface methods themselves may not have the updating method option, updating methods can
fulfil interface methods.
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4. Add a method called attemptWithdrawal, this time to the SavingsAccount class, and code it as follows.

{ﬁttemptwithdrawal( : Decimal) updating: E
l l
:hegin :
: write "Javings Balance: " & self.balance.3tring:

: write "Fequezted Funds: " & CEStrineg:

: if <= zelf.halance theh :
: beginTransaction:

: zelf.balance = zelf.balance - 5 :
: commitTransaction: :
: write LBtring & U withdrawn successfully. ™!

: write zelf.balance.3tring &« " remaining™:

: else :
: write "Insufficient funds: " & (self.balance).3tring & " remainihg™: :
: endif; :
e 1

5. Select the SavingsAccount class in the Class Browser and then open the Interface Implementation Mapper
dialog by selecting the Interface Mapping command in the Classes menu.

6. Repeat Step 3 of this instruction.

7. Create a new class called MoneyPit in BankingModelSchema, add a method called giveMoney, and code it

as follows.
e |
:giveﬂaneyi Decimal): |
! l
! I
: I
I
lhegin !
: write "Okay, have 7 & Strlng::
lend; !

Note The giveMoney method is not an updating method. An interface method can have an updating or
non-updating method fulfil it.
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8.  Select the MoneyPit class in the Class Browser and open the Interface Implementation Mapper dialog by
selecting the Interface Mapping command in the Classes menu.

_ O =
Interface Implementation Mapper - BankingModelschema
Selected Class:  |MoneyPit -
Available show &l [] | Implemented Show Inherited
MAithdrawahle
Interface Methods
« yithdraw(amount : Decimal);
Interface Constants
+ -—- none --
Interface Mames Jade Mapping |
withdrasy giveMoney
Map To Existing Methods Include Method Prefix  stub_

9. Select IWithdrawable in the Available list box and then enter giveMoney for the withdraw method in the Jade
Mapping column. Click Implement, to confirm your action and close the window.
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In this exercise, write a JadeScript class method that puts the three classes that implement IWithdrawable interface
into a collection and then call the withdraw method of each one.

1.

2.

Add a new ObjectArray subclass called Withdrawables, with member type IWithdrawable.

Add a new JadeScript method called testinterface, and code it as follows.

dict @ Withdrawablesz;
acc & IWithdrawable;
pit ¢ MoneyPit:

Create pit transient;

create dict LCransient:

dict,add(Chequebiccount. firstInstance (). INithdrawable) ;
dict,add(Savingsiccount. firstInstance (). IMithdrawable) ;
foreach acc in dict do

acc.withdraw(d5, 500 ;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
: dict.add(pit):
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WEILE "——--mmmm e m o
endforeach:
epilog
delete pit:
delete dict;
end;

Run the method. Output similar to the following should then be displayed.

[Z] Jade Interpreter Output Vie..,
File Edit Options

a X

Okay. have 545.5

Cheque Balance:100.00
Overdraft limit:500.00
Requested Funds:45.5

45.5 withdrawn successfully.
-45.50remaining

Savings Balance:100.00
Requested Funds:45.5

45.5 withdrawn successfully.
54.50 remaining
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Jade skins enable you to customize Jade form Graphical User Interface (GUI) elements. By configuring and saving
colors, fonts, shapes, and sizes of the various controls on Jade forms, you can enforce a consistent look-and-feel

across multiple applications.

Selecting a Skin for the Development Environment

As the Jade Platform development environment is implemented in Jade, you can use Jade skins to customize the look
and feel of the development environment in the same way you can for any other Jade application.

To select a different skin for your Jade Platform development environment, select one of the provided skins in the
Select JADE Skin drop-down list box on the Window sheet of the Preferences dialog (accessed by selecting the
Preferences command from the Options menu).

Message Box Suppression

Preferences for user "Wilbur'

Accelerator Keys Compiler Outpuk Relationship Shork Cuk keys Text Templates
Exit Miscellaneous Schema Source Management Lock
Editar Editor Options _ Skakus Lisk Browser
System Objects _ autoPartitionince:
Background Color beginClasshotification
User Objects I beginClasshotificationF orlF
SuperSchema Ohjects L 1 beginClazsestotificstion
Undefined Events beginClazsesatificationFarlF
Imported Objects [ ] beginhlotification
“ersioned - Removed beginklatificationFarlF
Wersioned - Changed bedinTimer
Wersioned - Added beginTimerForlF
“ersioned - Background cauzeEvent
idiFrame - Background changeChject olatiliy
Incomplete Schema - Background _ class
Dynarmic Design time Property _ cloneSelf
Dynamic Rurtime Property _ cloneSelfis
Type Methods _ oy Self
Alternating Fovw BackCalar copySelfds
Cotmnpare - Remaved _ creationTime
Cotnpare - Changed _ creationTimelJTC
Coimpate - Soddded _ deletePropertyialue
[[] 5ave size and Position Calor Mode
Show Tool Bar
Shaww Skatus Line @ Light Mode O Drark. Mode
Show Bubble Help
[ show Backdrap Select JADE Theme
[1 show Tips Ak Startup Default JADE Theme A
[] show Release Moke Ak Startup
[ show Alcernating Fow BackColor Select JADE Skin
Show Clip Board Toolbar 1ADE Lincoln -

Show Quick Inspect Toolbar
300 | Quick Inspect Width

Add Theme Edit Theme

Remove Theme

‘ Defaults H (0’4

| ‘ Cancel | ‘ Help
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Note JADE Cashmere is the default skin for versioned schemas.

If you use this skin for your standard Jade Platform development environment, you should change the default skin for
versioned schemas (on the Miscellaneous sheet of the Preference dialog).

JadeSkinMaintenance Form

The JadeSkinMaintenance form (the Jade Skin Maintenance dialog) is used to maintain existing skins and define
new skins.

This form enables you to re-skin any number of controls, forms, and menus. These re-skins are then combined into an
application skin, which can be applied to any number of applications.

To open the Jade Skin Maintenance dialog, define and run the following JadeScript class
createJadeSkinMaintenance method.

—_————————————

I
lvars
: form : JadefkinMaintenance:
lhegin

: create form transient:

: form. showMadal () ;

lepilog

: delete form:

I

I

The first sheet of the Jade Skin Maintenance dialog is used to combine individual control re-skins into an application
skin.

An application skin requires at least one Form or Control skin to be applied to it before it can be created.
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As you create Form and Control skins, they are added to the lists of Available Form Skins and Available Control
Skins.

B3 Jade Skin Maintenance - a X

_ Categories ] Controls ] Farms ] Menus W Simple Buttons ] Window State Images ] Users of a Skin Entity

An application skin is a list of selected form and control skins. The list can contain multiple form entries and multiple
entries For each control type, provided they have different skin categaries.

Application Skins: Eorms in App Skin {dble click ta remave): Cantrals in App Skin {dble click ko remave):

DoS Form Skin Name ICategorx I Control Skin Mame Control Type Cakegor

Button

Awailable Form Skins {dble click to add): Awailable Contral Skins {dble dick ta add):
Form Skin Name Categor Control Skin Mame Control Type Categor:
FrmDOS

chDOS ComboBox

Mame: |Example

Descripkion:

Clang Clase Delete Mew Update Help
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To create a Control skin, select the Controls sheet of the Jade Skin Maintenance dialog.

Jade Skin Maintenance - [m] x

Applications Categories

Farms Menus Simple Buttons ‘Windaw State Images Users of a Skin Entity

Via this sheet, the definition of a skin Far a base control bype can be defined. A contral skin can be assigned to an
individual control or to an application skin. Using skin categories, different skins can be defined for control sub-classes.

Control Type: |Bukton - Name: \cEntar Control Name = up: |<N0ne> -
Cantral bype skin List: Description: Disabled: |<N0ne> -
Mame [Category
Black and Yelow Diown: |<N0ne> =
btnDos
Focus: |<None> =
Apply border: |D alvays - Focus Down: |<None> -
Rollover: |<Nune> -
EBorderStyle; |4 - use border images hd
Rollunder: |<N0ne> =~

Barder color single: - Set

Set All  Set Clear |Top Center Strip -

[ Create region From mask,

B Default backColar

B efault ForeCalor

8 Default disabled foreColar
8 Defaulk FocusBackCalor

8 Default FocusForeCalor

Fonk: Set  Clear Default
Example:
Image Mask: ’<None>—v
| Skin Categary:
|<N0ne> hd
Clong Delete e Update Help

From this form, you can select a variety of options to be applied to all instances of a specific control. For example, you
can select the color and font of the text of the button's label, the background color of the button, and the style of the
border for the Button control type button. Alternatively, you can set an image for each of the parts of the Button
control.
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JadeSkinSelection Form

The JadeSkinSelection form (the Skin Selection dialog) is used to select the skin to be applied to the current
application. The form can be created directly from the end-user application; for example, from a menu or the click
event of a button. It can also be called from a JadeScript class method, to preview what a skin will look like. The form
can be created with the following code.

form @ JadelkinZelection;

create form transient;
form.showModal () ;
epilog

delete form;

S ————

When viewing the Skin Selection dialog, the dialog itself is displayed using the selected skin. This allows the user to
preview what the skin will look like before selecting a skin for use at run time.

Select or Cancel a Skin — O >

menul  Disabled

Choose Skin.  |EPEIaE B Show Menu?

Control Examples:

In this simple example, the Example application skin has customized buttons with yellow text on a black background.
The Skin Selection dialog displays its buttons in this style while Example is selected as the skin. Click Apply, to apply
the Example skin to all application forms for the remainder of the application's lifetime.
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JadeSkinMaint Form

The JadeSkinMaint form (the Skin Maintenance dialog) was the precursor to the JadeSkinMaintenance form and it
is retained in Jade for backwards compatibility.

skin Maintenance

- |0
Menul  Menuz

Select Skin: |test2

Skin Mame:  |test2

Picture | - Set | Set .ﬁ.II| Clzar |
Caption Options Menu Options
Left: |0 Top: |0 [ Center? Merig left ]

Active Text Colar: _T Meru top 0

Inactive Text CD|Dr:|Se|ectEd Color

|| Show menu line alwawys
-

Set  Tahoma, §.25, bold Set  Tahoma, 8.25

Icon Options

CpkionBukkan CheckBox
Mdi Child buttans g =l () False @ e
Restare butkan =l O e [ False

Transparent Icon Calor |:|

Form backZaolar: |I_Ise farm's backCalar

B show Menuz?

= | Save | Cancel | Delete | Help

Note We recommend that you use the Jade Skin Maintenance dialog rather than the Skin Maintenance dialog.
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JadeSkinSelect Form

The JadeSkinSelect form was the precursor to the JadeSkinSelection form and it is retained in Jade for backwards

compatibility.
skin Selection ] s
Menul  Menuz
Select Skin:
CpkianBukkan CheckBox
() False B e
0 True [ ] False
B show Menu?
Apply | Clear Skin | Cancel Help

Note We recommend that you use the JadeSkinSelection form rather that the JadeSkinSelect form.

Exercise 1 — Creating a Button Control Skin
In this exercise, create a simple application skin consisting of a few control skins.

1. Add the following JadeScript class createJadeSkinMaintenance method to BankingViewSchema.

—_————————————

: createdadelkinMaintenance() }

I
l
vars :
form : JadelkinMaintenance;: i
begin :
create form transient; :
form. showModal () » :
epilog :
delete form; :

I

I

2. Runthe method, to open the Jade Skin Maintenance dialog.

3.  Select the Controls sheet and then select Button in the Control Type combo box.

Tip As the options in the following steps are examples only, feel free to customize the elements to your
requirements.

Set BorderStyle to 3 - 3D raised.

Uncheck the Default backColor check box and select Black as the color.

o o &

Uncheck the Default foreColor check box and select Light Gray as the color.

7. Setthe font to Terminal and Font Size to 9.
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8. Call the skin btnDOS.

The form should then look like the following.

Ja(leSAmI‘.ﬂamtenance - [m] X

Applications Categories Controls Forms Menus Simple Buttons ‘Window State Images Users af a Skin Entity

via this sheet, the definition of a skin for a base control type can be defined. A control skin can be assigned to an
individual control or ko an application skin. Using skin categories, different skins can be defined For control sub-classes.

Control Type: |Buttnn Ad Mame: |btnDOS Up: ‘<None> hd
Control type skin List: Description: Disabled: \<None> hd
Mame iCateqgory
Dowin: ‘<None> hd
Focus; ‘(Nnne) hd
oy belere ‘D always - Focus Down: ‘<None> =
RollCwer: ‘<None> <
Borderstyle: ‘3 - 3D raised -

Rollunder: ‘<Nune> -
Border color single: - Set

Sek Al Set Clear |Top Center Strip -

[ Create region from mask

[ Default backColar Set -
[ Default ForeColor Set l:l
8 Default disabled ForeColar

8 Default FocusBackColor

8 Default FocusForeColar

Font:  Set  Clear Terminal 9
Example:

Image Mask: |<Mones -

Skin Category:

<Mone = -

Clone Delete Mew Update Help

9. Click Update, to save the Button skin.
10.  Select the Applications sheet and double-click the btnDOS skin to add it to the current skin.

11.  Enter DOS as the Application skin name and then click Update, to save it.
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Exercise 2 — Previewing a Skin

In this exercise, use the JadeSkinSelection form to preview the changes to buttons made to your skin.

1. Add the following JadeScript class createJadeSkinSelection method to BankingViewSchema.

-
createdJadedkinSelection() ;

vars
form : Jadelkinfelection:
begin
create form TCransient;
form, showModal () ;
epilog
delete form;

———————————

2.  Runthe method defined in the previous step and select DOS from the Choose Skin combo box.

You should see the buttons displayed using the skin you have designed in the first exercise in this module.

Select or Cancel a Skin — O >

menul  Disabled

Chaose Skin:  [D0S - Show Menu?
Contral Examples:

| [Button]| |

Close

Exercise 3 — Creating a ComboBox Control Skin

In this exercise, add a control skin to combo boxes in the DOS application skin.

1. Open the Jade Skin Maintenance dialog by running the JadeScript class createJadeSkinMaintenance
method.

Select the Controls sheet and then set the control type to ComboBox.
Set the BorderStyle to 2 - 3D sunken.
Uncheck the Default backColor check box and select Black as the color.

Uncheck the Default foreColor check box and select Light Gray as the color.

o o &~ w b

Set the font to Terminal and the Font Size to 9.
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7. Call the skin cbDOS.

The form should then look like the following.

Ja(leSAmI‘.ﬂamtenance - [m] X

Applications Categories Controls Forms Menus Simple Buttons ‘Window State Images Users af a Skin Entity

via this sheet, the definition of a skin for a base control type can be defined. A control skin can be assigned to an
individual control or ko an application skin. Using skin categories, different skins can be defined For control sub-classes.

Control Type: [ComboBiox v Name: [chDOS Comba Button right offset: [0
Contral type skin List: Description: Comba Eutton:
Mame (Category |<Nnna> -
ListBax Skin:
|<Nona> -
Apply border: |0 - al,
e ‘ alnays & Butkan down rollover image: l:l
Borderstyle: ‘2 - 3D sunken -
Simple Combo Textbox Skin:
Border color single: - Set |<Nona> -
Sek Al Set Clear |Top Center Strip -
[ Default backColar Set -
[ Default ForeColor Set l:l
8 Default disabled ForeColar
8 Default FocusBackColor
8 Default FocusForeColar
Font:  Set  Clear Terminal 9
Example:
Image Mask: |<Mones -
Skin Category:
<Mone = -
Clone Delete Mew Update Help

8. Click Update, to save the ComboBox skin changes.
9. Select the Applications sheet, add cbDOS to the DOS application skin, and then click Update.

10.  Preview your changes in the JadeSkinSelection form as you did in the previous exercise.
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The form should now look like the following.

Select or Cancel a Skin — O *

menul  [Disahled

Choose Skin: N © ot Men?

Control Examples:

| [Button]| |
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Customizing Forms with Jade Skins

The Forms sheet of the Jade Skin Maintenance dialog is used to specify a forms skin, which applies to the forms of an
application themselves, rather than the controls on that form.

= T il
| Jade Skin Maintenance — a x|
| |
| Menul Disabled |
: Applications Categories Controls Menus Simple Buttons ‘windaw State Images Users of a Skin Entity :
: Forrn Lisk: :
; Form Menu Ling Options
I [aame |Category | Active Image: |Eottom Center Strip - £ |
: Menu left: |0 Menu top: |0 |
| setal | Set  Clear :
| Font:  Set  Clear Default I
| . . " 1
Inactive T 8 —

| Inactive Image: |Bottom Center Strip - 0 e mesmls e 1
| |
| Set Al Set Clear B Defaulk backColor |
| |
| B Defaulk backaolor selected |
| B Default backColar? 1
| B Defaulk ForeColar 1
| |
| Inner Image: Set Clear B Defaulk disabled foreColar |
| |
| Caption Options B Defaulk selected ForeColor I
| — - I
| Left: |0 Top: |0 || Center [__| Draw flat selection 1
| ) ) |
: 8 Default active text color B Use menu line options for menus 1
|

: 8 Default inactive tesxt color :
| |
! Set  Tahoma 8.25 bold Popup Menu; |<Nnne> - 1
| |
: Scroll Bar Skins ]
) Image Mask: |<N0ne> - ]

! Horizontal: |<Mone= - 1
| ) |
| Wertical: Py — > 1
| |
: Butkons: :
| Maximize:  |<Mone:s ~ | Mdi Child buttans: 1
| |
: Maximized: |<None> - | Minimize: |<None> - ]
| Mame: |<Enter Forrn Marne = :
( = Minimize:  |<Mones - | Restore:  [<hones - 1
| Descripkion: 1
| Terminate: |<hones - | Terminate: |<hones - 1
| |
: Button transparent colar: Set Clear :
| |
: Skin Category: |
|

| |<None> - |
| |
| Clang Delete Mew Update Help I
| |
e e e b b - e e e e e T e e L =1

This Forms sheet has the group boxes listed in the following table.

Group Box Element to be Modified

Form Menu Line Options  The menu line at the top of forms. The drop-down menus also use this skin unless a
menu skin is defined on the Menu sheet of the Jade Skin Maintenance dialog and
applied to forms in the Popup Menu combo box.

Scroll Bar Skins Specific horizontal and vertical scroll bar skins to be assigned to the Form skin and to
specific Control class skins.

Caption Options The title caption of the forms.

Buttons The minimize, maximize, and close buttons of the forms.
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The Forms sheet also has the following options that are not in group boxes.

Option Element to be Modified

Active Image The border elements of the forms. You can set an image for each one, to fully
customize the look of forms.

Inactive Image The border elements of the forms when they do not have focus. You can set an image
for each one, to fully customize the look of forms.

Default backColor? When unchecked, allows you to set a new default background color for the forms.

Inner Image Displays the selected image as the background for forms.

Is brush Displayed on the Forms sheet only when inner image is set. Checking this check box

causes the inner image to be tiled on forms.

Popup Menu The drop-down and popup menus. To use this option, you must first create a menu skin
on the Menus sheet of the Jade Skin Maintenance dialog.

Image Mask Allows for a non-rectangular region mask image to be applied to the forms' skin.

Customizing a Menu with Jade Skins

The Menus sheet of the Jade Skin Maintenance dialog is used to apply a skin to any drop-down and popup menus on
forms. Menu skins do not apply to the menu line of forms, but the menu line's skin is used as the default menu skin

until itis set.
: Jade Skin Maintenance - O X |
|
: Applications Cateqgaries Conkrols Forms Simple Buttons Wwindow State Images Users of a Skin Entity 1
| |
1 Menu descriptions determine how drop down and papup menus are displayed. These properties do nat |
1 affect the display of a menu bar on a form. However, their display defaults to the form's menu definition. :
|
| MenuList: Menu Name: :
: |<Enter Menu Narne > Font: et Clear Default 1
| |
| Menu Description: |
| B Default backColor :
|
| |
| B Default backColor selected |
| |
EBorderStyle: |3 - 30 raised |
: - L ‘ rase e B Default fareColor 1
| ,7 !
| Set all Set Clear |Top Center Strip - @ Defaul dissbled ForeColor :
|
| |
| B Default selected ForeColor :
|
| Pixel Spacings . |
|| Draw Flat selection |
: Eefore checkmark: ul - 1
: After checkmark: 0 Checkmarkimage:  Set Clear :
| After pickure; 5 |
| . Sub-menu arrow: Set Clear l
i Eefore accelerator: 5 |
Before right Arraw: 5 ]
: Srars fignt Arvew Separakor image:  Set Clear |
| Menu itern height: 0 |
| |
| |
| To view an example of the popup menu's |
| appearance, atkach the menu skin to a form |
| skin and click on this Form's menu items, :
|
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|
: Clong. Delete e Update Help 1
|
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The Menus sheet has the following options.

Option

Description

BorderStyle

Set All/ Set/ Clear

Font
Default backColor

Default backColor selected

Default foreColor
Default disabled foreColor

Default selected foreColor

Draw flat selection

Check mark image

Sub-menu arrow

Separator image

Controls the borders between menu items. You can choose none, single,
3D sunken, 3D raised, or use border images.

Allows for the setting of image files as the borders between menu items when
BorderStyle is set to 4 - use border images.

Sets the font (typeface) of the text in menu items.
Sets the default background color for menu items.

Sets the default background color for how menu items are displayed when
they are selected.

Sets the default text color for menu items.
Sets the default text color for disabled menu items.

Sets the default text color for how menu items are displayed when they are
selected.

When checked, selected menu items are drawn flat regardless of the border
style that is selected. In addition, if the border style is set to none and
multiple menu items are selected, no line is drawn between them.

Sets the image to be used for check marks in menu items.
Sets the image to be used to show that a menu item contains a submenu.

Sets the image to be used for any separators between menu items.

The Pixel Spacings group box on Menus sheet has the following text boxes, which enable you to specify the number

of pixels used for spacing.

Check Box Example
Before checkmark
==y Checked

After checkmark

e Checked
After picture -

P -ﬁ-HPicture *

Before accelerator

File = > 2
Before right Arrow -

9 A first Fz
second . .p
Menu item height #
File: l Fz

Edit Chrl+E
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Exercise 4 — Adding a Forms Skin to an Application Skin

In this exercise, add a forms skin to your DOS application skin.

1.

> L DN

Run the JadeScript class createJadeSkinMaintenance method to open the Jade Skin Maintenance dialog.
Select the Forms sheet on the Jade Skin Maintenance dialog.
Set the Default backColor to Light Gray.

In the Form Menu Line Options group box, set the following values.

I Farm Menu Line Opkions
Menu left: |0 Menu top: |0

Fonk:  Set Clear Terminal 9

[ | shaow menu line always

[] Default backCaolor Set
[ ] Default foreCalar Set
Default disabled ForeCaolor

[ ] Default selected ForeCalor Sek

Drraw Flat selection

I

I

I

I

I

I

I

I

I

I

i

I

: |
| —

i |__| Default backColor selected Set .
; C
I

I

I

: [ ]
I

I

I

I

I

I

IJse menu line options for menus

a. Fontto Terminal, size 9

b. Default backColor to Black

c. Default backColor selected to Dark Gray
d. Default foreColor to Light Gray

e. Default selected foreColor to White

f.  Check the Draw flat selection check box

In the Caption Options group box, set the following values.

Capkion Options

Left: |0 Top: |5 Center

Cefault inackive kext color

Terminal 9 bold

i
I
I
I
I
I
I
: Cefault active kext color
!
I
I
I
I
I
I

a. Topmarginto5
b. Check the Center check box

c. Fontto Terminal, size 9, bold
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Save the forms skin as frmDOS.

Preview the skin using the JadeScript class JadeSkinSelection method. It should look like the following.

Select or Cancel a Skin

Choose Skin: DI © cto Menu?

Contral Examples:

I

Exercise 5 — Adding a Menus Skin to an Application Skin

In this exercise, customize the menus skin for the DOS application skin.

1.

P w DN

Run the JadeScript class createJadeSkinMaintenance method to open the Jade Skin Maintenance dialog.
Select the Menus sheet on the Jade Skin Maintenance dialog.
Set the BorderStyle to 0 - none.

In the Pixel Spacings group box, set the values shown in the following image.

PielSpadngs ————— 7:
i Before checkmark: 5 i
| after checkmark: E :
i After pickure: E i
i Before accelerator: lﬁ i
i Before right Arrow: IIZI_ i
i Menu item height: IF :
e == Al

Set the Font to Terminal, size 9.

Set the Default backColor to Light Gray.

Set the Default backColor selected to Dark Gray.
Set the Default foreColor to Black.

Set the Default selected foreColor to White.
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10.  Check the Draw flat selection check box.
11.  Save the menus skin as mnuDOS.
12.  Onthe Forms sheet of the Jade Skin Maintenance dialog, set the Popup Menu option to mnuDOS.

13.  Preview the skin using the JadeScript class JadeSkinSelection method. It should look like the following.

Select or Cancel a Skin -

second » Sub-menu Show Menu?

Alzo Disahled

|
|
|
|
| I
| |
[ |
| |
| |
I |
| |
| |
| |
| v Third :
| |
Cl I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| Appl Cloze Hel |
! [_fApply | | Close | | Help | !
- 4

JadeSkinRoot Class

JadeSkinRoot is the root object that contains collections of all skins (including Application skins as well as the
Control and Forms skins that make up an application skin).

As JadeSkinRoot is a root object that uses the singleton pattern, it can be accessed safely with
JadeSkinRoot.firstinstance.

Note The singleton pattern that is used for root objects means that "There can be only one" is enforced. For more
details, see "Module 7 - Root Object" of the Jade Platform Developer's course.

The JadeSkinRoot class can be used to find specific skins with a dictionary lookup by name, as shown in the
following example.

jsFoot @ Jade3kinFoot:
exanpleikin : JadeSkindpplication;

begin
jsFoot = JadelkinRoot.firstInstance;
exanpleikin = jsRoot.allipplicationikins["Exanple™];

app.sethpplicationikin(exanpledkin) ;
end;
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This method sets the application's skin to the skin called Example when the application is initialized.

Exercise 6 — Adding an Application Skin to an Application
In this exercise, apply the DOS application skin to the Banking application.
1. Open BankingModelSchema in the Class Browser.

2. Navigate to the BankingModelSchema application subclass.

wars
jsRoot ¢ Jade3kinFoot;
zkin v Jadelkindpplication:
begin
jeRoot = JadeikinBoot,firstInstance;
zkin = JeRoot.allapplicationdkins["D0O5"]:

app.setipplicationikiniskin) :
end;

4.  Modify the initialize method in the BankingModelSchema application class to call the applySkin method, as
follows.

linitialize() updating;

I

begin
self.applyikin()

I
I

I

I

|

: on Exception do self.genericExceptionHandler (exception] global:
: self.myBank := Bank.firstInstance():

: if self.myBank = null then

: beginTransaction;

: create myBank persistent:

: comnitTranzsaction;:

: endif;

lend;

5. Run the Banking application and open the Add Customer dialog.
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The Banking system should have the DOS application skin applied to it.

Customer System

Last Name:

First Names:

Address:




Logical Certifier

The Logical Certifier is a tool for verifying and, if needed, repairing the referential integrity of a Jade database.

Typically, Jade will automatically maintain referential integrity when an inverse relationship is set up within a Jade
database and as such, the most common usage of the Logical Certifier is simply to verify that this has been done
correctly.

In the unlikely event that somehow an inverse has not been maintained correctly, the Logical Certifier can generate
fixes for the various integrity issues an inverse relationship could have.

Referential Integrity

A Jade inverse reference defines a relationship contract between two classes that is enforced on the objects of those
classes.

These relationships, which can be one-to-one, one-to-many, or many-to-many, cause Jade to automatically make any
references between objects of the contracted classes mutual. For example, consider two classes, Company and
Product, which have the following relationship.

= A Company has many Products, held in an allProducts collection.
®  AProduct has one Company, stored in a myCompany reference.

As such, we can say that there is a one-to-many relationship between Company and Product.

With an inverse relationship, we can set a Company to automatically add a Product to its allProducts collection
whenever that Product sets the Company to its myCompany reference (or the reverse). With such a relationship set,
we can safely say that if a specified Product has its myCompany set, it is definitely present in the allProducts
collection of that Company.

Broken Referential Integrity

As the use of inverses is both very useful and very reliable, it is common to rely heavily on referential integrity being
correct.

While it is rare for referential integrity to break, any issues have the potential to result in severe consequences; for
example, they could result in the accessing of wrong data, the inability to access data at all, or runtime exceptions
being generated.

The impact of these events varies from application to application, but it can be significant; for example, if a customer's
details end up stored at the wrong key, another customer could inadvertently gain access to his or her account. As
such, even though it is unlikely to see any issue, you should regularly perform certification on user data in production
systems.

The Logical Certifier

The Logical Certifier is a RootSchema application that you can open by selecting RootSchema in the Schema
Browser and then right-clicking the Run Application toolbar button.
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The Jade Logical Certifier dialog is then displayed.

b4
Jade Logical Certifier {C:' Jade2022_SP1'\system) = O
Operation Classes
F.epair FS
Certify All Schernas
Certify Selected Schemas
Certify Selected Classes
%%eta Certify &l Schemas
Mata Certify Selected Classes
[=] Check For Crphan Subobiects
[=] set Incremental Transaction IO
L OMMOn=CReEma
Ereswhoninvestmertsiodelzchems
Freavhinnlnyestments view S chema
@ Certify All Tkems
Incremental Certify
Cerkify Created During Date Range
ko
Lag File Direckary
Ci\LogicalCertifierFixes EI
Display Progress  Instances | 10000 workers |1
Repair | | Cancel
The Logical Certifier can perform the following functions.
Function Performs...
Certify All Schemas A certify on the user data within all schemas of the database and saves the
results to the specified Log File Directory.
Certify Selected Schemas A certify on the user data within the selected schema and saves the results to the
specified Log File Directory.
Certify Selected Classes A certify on the user data within the selected classes and saves the results to the
specified Log File Directory.
Meta Certify All Schemas A certify on the metadata of all schemas of the database and saves the results to

the specified Log File Directory.

Meta Certify Selected Classes A certify on the metadata of the selected classes and saves the results to the
specified Log File Directory.

Repair The actions prescribed in the _logcert.fix file within the specified Log File
Directory.

Check for Orphan Subobjects A check for orphan subobjects in user data files within all schemas of the
database and saves the results to the specified Log File Directory.

Set Incremental Transaction ID  Manually sets the transaction ID that the Jade Logical Certifier uses during an
incremental certify operation.
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In this exercise, create a simple schema with an inverse relationship between two classes so that low-value data

intentionally breaks in the next exercise.

1. Create a schema called LogCertTester, with two classes called Company and Product.

Caution While we will only be intentionally breaking this schema, if you have important data in another
schema, it may pay to take a backup or start from a fresh Jade database, just in case.

2. Inthe Product class, define a public property called price of type Integer, and a public property called

description of type String.

3. Create a subclass of MemberKeyDictionary called ProductsByDescription, with membership Product and

the key of description.

4. Inthe Product class, define an inverse relationship with Company, as follows.

Defined Inverses

ion Automatic Public

maHidden Mon-*irt

X
Define Reference
Current Class Froduct | Related Class  |[Company -
oo 1
O ore @ Many ® ore O Many
— Property — Multi Yalued Property
Mame myCompany Mame allProducts -
Tvpe Compary hi Type ProductsByDescription hd
Zanstraint Conskraint
[ allaw Transient o Persistent Reference [ allow Tramsient ko Persistent Reference
[ Access [ Access
@ Public O Protected O Read Only @ Public O Protected O Read Only
 Update Mode  Update Mode
(®) Marual O sutamatic O Manjauta O Manual (®) automatic O Manjauta
Deferred Execution [ peferred Execution
r Relationship Type  Relationship Type
O Parent O Child @ Paer O Parent O Child @ Peer
[ tnverse Mok Required [ trwerse Mok Required
[ subschemna Hidden (e WebEono [ subschema Hidden | L2 M3 | | St Tz

Cancel | |
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5. Create a JadeScript class method called setup and code it as follows.
réetupi];

vars
product @ Product:
company : Company:

begin
beginTransaction;
Create CONpany persistent;
commitTransaction:

beginTransaction;

create product persistent;
product.description := "Custom-made Widget™:
product.price = 4Z;

product.nyConpany := COLpany:
commitTransaction:

beginTransaction;

create product persistent;

product.description := "Perpetual Motion Machine™;
product.price = 350;

product.nyConpany := COLpany:

commitTransaction:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
:end;

6. Runthe method, checking that the referential integrity has been established by viewing Company in the
Schema Inspector.

The Company should have both Products automatically added to its allProducts collection.

—_ O =
Schema Inspector for Company [2062.1]
File Qptions Help
History Search ek g gy ---ProductsByDescription/2076,1.2062,2,1---
- allProducts cize = 7

***Ohject*** ( -
..edition. .. key = 'Cuskomn-made Widget', value =
...lastlpdateTranliD. .. key = "Perpetual Maotion Maching', value =
.creationTime. .. i

Lovolatiliby,
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Tip Use the Ctrl+l shortcut keys to open a class in the Schema Inspector.

Exercise 2 — Breaking Referential Integrity

In this exercise, intentionally break the referential integrity of the allProducts/myCompany inverse, by removing one
of the Products from the allProducts collection.

Normally this would not be possible, as Jade will prevent you from manually modifying an automatic collection
involved in an inverse relationship (to ensure referential integrity). However, we can get around this by using the

Logical Certifier itself to modify the collection.

1.

Create a JadeScript class method called createBreakingFix and code it as follows.

I

I

l

:vars

: fixLine : 3tring:

Ilbegin

: JiBFemove first instance of Product from company's collection of products
: fixLine := "FIXl: remowe ";

: fixLine := fixLine & ProductsBEyDescription.number.3tring;
: fixLine := fixLine & ".l1l." & Company.number,3tring:

: fixLine := fixLine & ".2.1 "

: fixLine := fixLine & Product.firstInstance.getliditring:
| write £ixLine;

:End,

Run the method and copy the result from the Jade Interpreter Output Viewer to the clipboard.

[Z] Jade Interpreter Output Viewer - path=C\Jade2022_SP 1\ system — O x

File Edit Options
FIX1: remove 2076.1.2062.2.1 2065.1

In your file system, create a folder called C:\LogicalCertifierFixes.

Create a text document in this folder, paste the result from the createBreakingFix method into it, and then save

it.

= Mew Text Documen X +

Fla  Edit  View £23

FIX1: remove 2876.1.2862.2.1 2865.1
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8.

5.

Rename the file to _logcert.fix.

Logical Certifier

Marne Date madified Type

Rename

Are you sure you want to change it?

| If you change a filename extension, the file might become unusable.

| KB

Click Yes, to change the file name extension.

Note You would never normally manually create a _logcert.fix file, as they are generated by the certify
functions of the Logical Certifier. However, in this exercise, we are actively trying to damage our database.

In your Jade Platform development environment, select RootSchema in the Schema Browser and open the

Logical Certifier by right-clicking the Run Application toolbar button.

Select Repair in the Operation combo box, enter C:\LogicalCertifierFixes in the Log File Directory text box,

and then click Repair.

Cperakion Classes
Repair hd

Schemas
Azyncschems
AsynchiethodExample
Bankinghodelschema
Bankingiew =Schems
Comman=chema

@ Certify All Thems
Incremental Certify

Certify Created During Dake Range

ta
Loq File Directory
C:\LogicalZertifierFixes E
Display Progress  Instances 10000 Workers |1

_ O ==
Jade Logical Certifier {C:% Jade2022_SP1%system)

- QEIHCEI

Inspect the Company object in the Schema Inspector. Note that although there is now one entry only in the

allProducts collection, both Product objects still have a reference to myCompany.
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Fixing Missing Items in Collections

One way that an inverse relationship can be broken is if there is a one-to-many relationship between two classes (for
example, a Company and its Products) where a product holds a reference to its Company but that Company does

not have the Product in its collection.

The way that the Logical Certifier fixes this depends on the update mode of the inverse relationship; that is, which
class is to be manually updated and which is automatically updated (or if there is a man/auto relationship, where either

class can be updated).

The assumption that the Logical Certifier makes is that the manually updated class is correct and the automatically
updating class should be the one to change to match. As such, it performs the following fixes for the following cases.

Case

Fix

Manual one to automatic many

Automatic one to manual many

Man/Auto setting

Adds the missing object to the collection.

Keeps the collection as-is and removes the reference to the "one" on the
"many" class.

Generates both of the above, but comments them out. You must manually
uncomment the fix that is to be done.

Exercise 3 — Repairing Referential Integrity

In this exercise, use the Logical Certifier to repair the damage done in the previous exercise.

1. Open the Logical Certifier.

Select Certify Selected Schemas in the Operation combo box, select LogCertTester in the Schema list box,
and then enter C:\LogicalCertifierFixes in the Log File Directory text box.

Operation
Certify Selected Schemas

schemas
LocaleSchema

LogCertTester

=1

Tranzientinjection
it TestingCalculator

@ Certify all Tkems

Incremental Certify

Jade Logical Certifier (C:%Jade2022_ SP1'system)

Classes
Campany
GlLogCertTester
LogiZertTester
Procuct
ProductzByDescription
SLogCertTester

O Certify Created During Date Range

ta

Log File Directory
CitLogicalZertifierFixes

Display Progress  Instances | 10000

[-]

Workers |1

2.

- ganl:EI

Click Certify and Yes when prompted to confirm that you want to replace the existing file.
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The Certify message box should then be displayed, advising you that the certify operation completed with one
error. Click OK.

3. Tosee what error was detected, open the _logcert.err file in Notepad++.

I;i- ChLogicalCertifierFixes'_logcert.err - Motepad++ — a *
File Edit Search View Encoding Language Settings Toals Macro Run  Plugins  Window 7 + ¥
) : - = = = [ .
o = ooLfEn'Jl | |ﬁﬂ£ﬁ|"§ >| | ¢ ='.-=LJ-u'_n ||E|
=l _logcert.en tﬂ‘
1 S P P P PP PR PP P P R PR PP P PR
2 f#Logical Certifier wversion: 3.0.5
3 /#JADE wersion: 22.0.02
4 //Database path: C:\JadeZDZZ_ 3P1lisystem
g SsDate: 24 hugust 2023, 13:1Z:59
g flmmm————_—————————————————————————————————————————————————————————————
7 ——-— Errors for LogCertTester::Froduct —---——————————-
=} *#% Error 1: Collection does not include reference to inverse object

El Company/ 2062 . 1->Company: tallProducts (inverse of
Product/2065.1-»Product : :myCompany) does not include Product/Z065.1 (error
coll=ProductsBEyDescription/Z076.1.2062.2.1)
10 FIZ1l: add 2076.1.2062.2.1 2065.1 CHECEK:
'2065.1" sasOid.gecPropercyWalue [ 'myCowpany' ) . Objecc="'2062.1'.a20id and not
'afgz. 1" vas0id.getPropertyWalue ('allProducts') .Chject,.Collection. includes ('2065

LAt iastid)
I — —— ——— —— — = — =
1z ———— Sumuary
13 Pradicet S 2O0A8E 1 —+Pradnct = s mwnantr T11
length: 1,112 lines: 15 Ln:9 Col:2 Pos:425 Windows {(CRLF)  UTF-8 IS

4. From the Logical Certifier, select Repair in the Operation combo box and enter C:\LogicalCertifierFixes in the
Log File Directory text box.

5.  Click Yes on the two subsequent confirmation dialogs.

6. Open Company in the Schema Inspector and then select the allProducts collection. You should see that there
are now two Products in the collection again.
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Exercise 4 — Fixing an Ambiguous Referential Integrity Error

In this exercise, set the Product / Customer relationship to Man/Auto and then generate another referential integrity
error.

1. Modify the allProducts relationship in Company to set the update mode to Man/Auto, as follows.

x
Define Reference

Current Class kompany | Related Class  |Produck A d

® ore O Many 1 “ 1 Oone ® Many

— Multi Yalued Property — Property
Mame allProducts Marne iy ampany b4
Tvpe ProductsByDescription hi Type Comparry hd
Zanstraint Conskraint
[ allaw Transient o Persistent Reference [ allow Tramsient ko Persistent Reference
[ Access [ Access
@ Public O Protected O Read Only @ Public O Protected O Read Only
 Update Mode  Update Mode
O Manual O sutamatic (® Manjauta O Manual () automatic (®) Manjauta
[ Deferred Execution Deferred Execution
r Relationship Type  Relationship Type
O Parent O Child @ Paer O Parent O Child @ Peer
[ tnverse Mok Required [ trwerse Mok Required
[ subschemna Hidden (e WebEono [ subschema Hidden | L2 M3 | | St Tz

Defined Inverses

myCompany Product Company Manual Public Mat-Subs aHidden Mon-Yirtual Cne Peer Required)

. [ |

2. Runthe JadeScript class createBreakingFix method and then copy the result to the clipboard.

3. Open the _logcert.fix file in the C:\LogicalCertifierFixes directory using Notepad++, and replace the contents
with the result of the JadeScript class createBreakingFix method that you copied to the clipboard. (Don't forget
to save it.)

4. Check that the allProducts collection in Company now contains one product only (using the Schema
Inspector).

5. Select Certify Selected Schemas in the Operation combo box and enter C:\LogicalCertifierFixes in the Log
File Directory text box of the Jade Logical Certifier dialog.

6. Open the _logcert.fix file in the C:\LogicalCertifierFixes directory using Notepad++.
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You will see that two fixes have been proposed; that is, setting myCompany to null for the Product or adding
the Product to the allProducts collection.

(& Ci\LagicalCertifierFixes'_logeert.fix - Natepad++ - [m] X
File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window ? + ¥
] = = = — =
LR LEC IR R = PR
EJ_Iogcert.fix ml
1 /#/Logical Certifier wersion: 3.0.5
H //JADE version: 2Z2.0.02
3 //Database path: C:4JadeZ02Z_SPlhysystem
4 J#/Date: 24 August 2023, 13:41:12
5 /e
6 //FIX1l: Choose either first fix if man/auto Product::myCompany acts as auto else following 1 line(s)
7 J/FIE1: null 2Z065.1 myCompany CHECK: 'Z061.5'.as0id.getPropertValue ('myCompany').Chject='2062.9'.as50id
g J/FIX1: add 2076.1.2062.2.1 2Z065.1 CHECK:
'2065.1" tas0id.getPropertValue [ 'myCompany' ) .Chject='2062.1'.a30id and not
‘2062 . 1'as0id,.getPropertWalue ('allProducts' ) .Obhject.Collectiion, ineludes ('2065.1" . as0id)
gl
Marmal text file length: 631 lines: 9 Ln:& Cal:1 Pos:218 Windows (CRLF)  UTF-8 IMS

7. To select one of these, simply delete the preceding // to uncomment the fix.

For this exercise, delete the // preceding the first proposed fix, as follows.

[&f *C:\LagicalCertifierFixes'_lagcert.fix - Maotepad++ - [m] X
File Edit Search View Encoding Language Settings Tools Macro Run  Plugins Window ? + ¥
cEHEB RG] (IR T =1 EEEERa® @ Bl
B_Iogcert.fix ml
1 /#/Logical Certifier wersion: 3.0.5
H //JADE version: 2Z2.0.02
3 //Database path: C:\Jade2022_ SP1\system
4 J#/Date: 24 August 2023, 13:41:12
5 /i
[ J/FIX1: Choose either first fix if man/auto Product::myCompany acts as auto else following 1 line(s)
7 FI¥1l: null 2065.1 myCompany CHECK: '2061.5'.as0id.getPropertWalue ('myCompany') .0Object="'2062.9"' .as0id
g J/FIX1: add 2076.1.2062.2.1 2Z065.1 CHECK:
'2065.1" tas0id.getPropertValue [ 'myCompany' ) .Chject='2062.1'.a30id and not
'2062.1'as0id.getPropertValue ('allProducts') . Chject.Collectiion, includes (' 2065.1' . as01id)
gl

=)

0 Windows (CRLF}  UTF-8 NS

a

Mormal text file length: 629 lines: 9 Ln:7 Col:1 Pos:
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Run the Repair operation in the Jade Logical Certifier dialog, with C:\LogicalCertifierFixes specified in the Log

File Directory text box.

Operation

— O
Jade Logical Certifier {C:" JadeZ022 SP1'system)

Classes
Repair b

achemas

LayvncsSchema

A eynchhethodExample
BankinghodelZchema
BankingiewSchems
Commonschems
ErewehoninvestmentshodelSchema
EtrewvhoninvestmertsyiewSchema
@ Certify all Ikems

) Incremental Certify

'3:::3' Certify Created During Date Range

s}

Log File Directory
CihLogicalCertifierFixes III

Displa';.r' Progress  Instances|10000 wiearkers |1

- ganl:EI

You will see that it generates no errors, but two warnings. This is simply because the other fix was ignored.

Inspect the allProducts collection of the Company. You will see that it still only has one Product in it.

Eile  Options Help

Schema Inspector for Company [2062.1]

Histary

Search

HA rnn Ay

size =1

***Ob]ect***

---ProductsByDescription/2076.1.2062.2.1--

-« edition. .. key = 'Custom-made Widgst', value = Produck 2065,
. lastUpdateTranID. .. ]

L creationTime. .,

.. volatiliew,

Inspect the first Product in the Schema Inspector.



jJadeplatform Developer's Course

463 Logical Certifier

You will see that the myCompany reference is a <null> object reference; that is, the Product has no
Company.

Handling Invalid Member Keys

One of the most damaging things that can happen to a MemberKeyDictionary is when there is a mismatch between
the key of an entry and the object referenced by that entry.

This will typically happen only if the database is used while in an erroneous state; for example, consider the following
sequence of actions.

1. ACompany has a Product in its allProducts collection but that Product's myCompany reference is null.

2. That Product changes its description (that is, its member key), but since the myCompany reference is null, the
member key is not updated in the allProducts collection.

3. The myCompany reference on the Product is set back to the Company. The Company now has both the old
and the new descriptions as two keys pointing to the same object.

This could lead to a customer ordering the wrong product or other unexpected behaviors.

Fortunately, the Logical Certifier can fix this, by rebuilding the collection using the Collection class rebuild method.
This removes the excess entry in the collection and ensures that every member key of the dictionary matches the
property of the object referenced in the dictionary.

However, this can fail in the situation where the member key of a Product has changed to a key already present in the
dictionary. In this case, the step of changing the member key of the dictionary to that of the referenced object's
property is impossible, as it would result in a duplicate entry.
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Exercise 5 — Creating an Invalid Member Key

In this exercise, generate a mismatch between the key of an entry and the object referenced by that entry, and then
observe the effect on behavior.

1. Modify the JadeScript class setup method as follows, and then run it.

product : Product;
company @ Company;

beginTransaction;
Company.instances.purgel ] ;
Product.instances.purgel ] ;
comni tTransaction;

beginTransaction;
Create company persistent;
conmi tTransaction;

beginTransaction;

create product persistent;
product.description := "Custom-made Widget™:
product.price 1= 42;

product.nyConpany = Ccompany;
connitTransaction;

beginTransaction;

create product persistent;

product.description := "Perpetual Motion Machine'™:
product.price 1= 350;

product.nyConpany = Ccompany;

connitTransaction;

This restores the test database to its original state.

2. Create a JadeScript class method called breakManualSide as follows, and then run it.

vars
fixLine : 3tring:

begin
fixLine := "FIXl: null " =

Product.firstInstance.getliditring =«

nyCompany™ ;

l |
| I
| I
| I
| I
| I
| I
| I
| |
l A4 product does not know its owning company
l i
| I
| I
| I
. |
l write fixLine; :
I

I
' |

3.  Copy and paste the output from the breakManualSide method to the _logcert.fix file in
C:\LogicalCertifierFixes.
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4.  Run the Repair operation in the Jade Logical Certifier dialog, with C:\LogicalCertifierFixes specified in the Log
File Directory text box.

5. Create a JadeScript class method called changeDescription as follows, and then run it.

Product.firstInstance.description := "Home-Made Widget™:

i

I

I

I

l

: beginTransaction:
I

I

: conmnitTransaction:
l

6. Inspect Company in the Schema Collection Inspector (Ctrl+l).

7. Double-click Company to view the first (and only) Company in the Inspector.

8. Double-click allProducts to view the Company's allProducts collection.

9. Select the first Product. You should see that the description is Home-Made Widget.

10. Create a JadeScript class method called findWidget and code it as follows.

11.  Run the findWidget method, which brings up the Schema Inspector for a product. If you look at the description,
you will see that the Custom-made Widget entry in the allProducts collection refers to the widget with the
description Home-Made Widget.

Schema Inspector for Product [2065.3] — O >

File  Qptions  Help

History Search ([F++pr oduck

"Home-Made ‘Widget"

—Produck §

***Ob]ett***

. edition, .
.lastUpdateTranID. ..
LocreationTime, .,
cowalakiliey,
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Exercise 6 — Repairing an Invalid Member Key

In this exercise, use the Logical Certifier to repair the invalid member key generated in the previous exercise.

1.

Run the Certify Selected Schemas operation in the Jade Logical Certifier dialog to generate a fix in
C:\LogicalCertifierFixes.

Run the Repair operation in the Jade Logical Certifier dialog, with C:\LogicalCertifierFixes specified in the Log
File Directory text box.

Run the JadeScript class findWidget method.
An unhandled exception 1090 is raised, as Custom-made Widget no longer exists as a key in the allProducts

collection.

Unhandled Exception on 2023708724 14:58:00 by [187.26] pid 0522¢, tid 40be

Descripkion

Application: LogiZertTesker
Schema: LogCertTesker
Tvpe: SwstemException
Error Code: 1090
Continuable: i a]

Errar Ikem: inspeck

Atkemphed access via null objeck reference

Caused By
Receiver Type:  JadeScript Inspect
Receiver OID; 107.1 (transient)
Method: JadeScript: sFindwidget
SOurce:

Company. FirstInstance. allProducts["Custom-made Widget"].inspect();

Reparted By

Inspect

abort Ignore Debug Help
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4. Modify the findWidget method to use the new key, as follows.

-
findWidget() ;

I I
I I
| |
:hegin :
: Compaty. firstInstance. allProducts["Home-Made Widget™].inspect() ! :
: end: :
e 4

5.  Runthe findWidget method, which should now find the Home-Made Widget object again.

Schema Inspector for Product [2065.3] — O x

File  QOptions  Help

Hiskary Szarch phikibipyp o ) o okkoh "Home-Made Widget"
—Produck (2065, 3)

e _omnpany

[price

***Object***
.edition, ..

... lastUpdateTraniD. ..
creationTime, ..
Lovolatilicy.

Failing a Logical Certifier Repair

The Logical Certifier can automatically repair most referential integrity issues that may arise in a Jade database.
However, it is possible to get a state where the recommended fix is not possible. An example of this is when there is an
invalid member key within a collection, but setting the invalid member key to the correct key property value would
result in a duplicate key exception.

The Logical Certifier avoids raising exceptions, so if it is unable to perform a fix, it logs an error in the _repair.err file
and skips to the next fix in the _logcert.fix file, if there is one.

Exercise 7 — Failing a Repair

In this exercise, generate a referential integrity error that the Logical Certifier is unable to fix without help.
1. Runthe JadeScript class setup method.

2. Runthe JadeScript class breakManualSide method.

3.  Copy the output from breakManualSide to the _logcert.fix file in C:\LogicalCertifierFixes.

4.  Run the Repair operation in the Jade Logical Certifier dialog, with C:\LogicalCertifierFixes specified in the Log
File Directory text box.
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5.

11.

12.

13.

Modify the JadeScript class changeDescription method as follows, and then run it.

begin
beginTransaction:
Product.firstInstance.deacription := "Perpetual Motion Machine™:
commi tTransaction:

Inspect Company in the Schema Collection Inspector (Ctri+I).

Double-click Company, to view the first (and only) Company in the Inspector.

Double-click allProducts, to view the Company's allProducts collection.

Select the first Product. You should see that the description is Perpetual Motion Machine.

Select the second Product. You should see that the description is also Perpetual Motion Machine.

Run the Certify Selected Schemas operation in the Jade Logical Certifier dialog to generate a fix in
C:\LogicalCertifierFixes.

468

Run the Repair operation in the Jade Logical Certifier dialog, with C:\LogicalCertifierFixes specified in the Log

File Directory text box. You should see there was one error and three warnings.

Repair

Repair completed - 1 errors, 3 warnings

Open the _repair.err file in C:\LogicalCertifierFixes.

Q{ ChLogical CertifierFixes'_repair.er - Motepad++ -
File Edit Search View Encoding Language Settings Tools Macre  Run Plugins  Window 7

8 = s la @ o | | #h g | % < | ||= EEGRm® @
_|-:|-_'|-:—:|tr'| E]_repair.err :ﬂl

1 24 Ahugust 2023, 15:17:05 Logical Certifier wersion: 3.0.5

2 24 August 2023, 15:17:05 JADE wersion: 22.0.02

8 24 August 2023, 15:17:05 Datsbase path: C:\JadeZDZZ_SPl\system
4 24 August 2023, 15:17:05 Date: 24 August 2023, 15:17:08

5 24 August 2023, 15:17:05

7 Z4 August 2023, 15:17:05 Warning: line & - commented f£ix not done: //FIXZ: remove
2076.53.2062.2.1 2065.5 (CHECK:

myCompany Z062Z.3 CHECK:

[} 24 August 2023, 15:17:05 Warning: line 7 - commented fix not done: /f/FIEZ2: Choose either
first fix if man/auto reference Company::allProducts acts as auto else following 1 line(s)

'2062.3" sas0id.gecPropereyValue ('allProdusts' ) JObject.Collection. ineludes (' 2065.5" .as01id)
=} 24 August 2023, 15:17:05 Warning: line 9 - commented fix not done: /f/FIEZ2: set 2065.5

'2062.3" sas0id.gectPropertyValue [ 'allProducts' ) .Object.Collection. includez ('Z065,.5 "' . a=01id)

9 Z4 Augusat Z0Z3, 15:17:05 Error: FIX1l rebuild ProductsBEyDescription/Z2076.3.2062.2.1: size
hefore=2, size after=:Z results in duplicate
10
Marmal length : 1,054 lines: 10 Ln:10 Col:1 Paos: 1055 Windows (CRLFy  UTF-8 NS
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You can see that the FIX1 failed, as rebuilding the collection would result in a duplicate. The FIX2 was skipped,
as the allProducts collection is set to Man/Auto and therefore there are two possible fixes, both of which are
commented out, by default (as in Exercise 4 of this module).

Exercise 8 — Fixing a Failed Repair
In this exercise, manually change the data to allow the repair to complete.

1. Create a JadeScript class method called changeSecondDescription and code it as follows.

S 1
:changeﬁecundbescriptiun [1:

I

begin
beginTransaction:
Product. lastInstance. deacription = "Temporary Motion Machine™:
commitTransaction:

end:

2. Runthe changeSecondDescription method and then inspect the allProducts collection of Company.

3. Runthe Certify Selected Schemas operation in the Jade Logical Certifier dialog to generate a fix in
C:\LogicalCertifierFixes.

4. Run the Repair operation in the Jade Logical Certifier dialog, with C:\LogicalCertifierFixes specified in the Log
File Directory text box. You should see there are now zero (0) errors, although there are still three warnings.

Repair

Repair completed - O errors, 3 warnings

5.  To verify that the allProducts collection now has correct keys, modify the findWidget method as follows, and
thenruniit.

I
l
hegin :
Company.firstInstance.allProducts["Perpetual Motion Machine™].inspecti(): :
Company.firstInstance.allProducts["Tenporary Motion Machine™].inspect(): :
. I
I

I

You should see both objects open in the Schema Inspector.



Multithreading

In Jade applications, it is sometimes useful to initiate asynchronously executing applications, threads, or processes.
These tasks may need to run asynchronously for performance reasons, to separate the execution of specific functions
or to allow the processes to run on different machines.

Synchronous versus Asynchronous

Typically, when you call one method from another method, the calling method waits until the called method completes
before executing the next line of code, as shown in the following example.

ihegin

: write "This is the first instruction™:

: self.methodZ ()

: write "I will wait until methods finishez before continuing™:
I

I

However, sometimes the method to be called represents a background process and there is no reason to wait for it to
complete before proceeding. In this case, we would start that process in a new thread (by multithreading, or having
multiple threads) and have it run asynchronously so that it doesn't wait for it to complete before proceeding.

The most usual way to do this in Jade is to start a new application to run the method; for example:

I
l
begin i
write "This iz the first instruction™: :
app.startdpplication("Miltithreading™, "Exanpleipp™); :
write "I will NOT wait until method:Z finishes before continuing™; :

I

I

In this example, Multithreading is the name of the schema and ExampleApp is an application. The exampleMethod
method starts the ExampleApp application, which will call the method2 method. However, it will not wait for the
method2 method to complete before proceeding to the next instruction.

Nodes and Processes

In the Jade Platform, a database is broken down into multiple nodes, where each connection to the database contains
a database server, an application server, and clients.

Database Server

I | | ]

Standard Client Standard Client Application Server Application Server

1 1

Thin Client Thin Client Thin Client Thin Client

The application server and client can be combined into a single standard client (often called a fat client).
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In a single user system, the database server, application server, and clients are all combined into a single jade.exe
program.

Note For more information, see "Module 15 — Nodes, Processes, and Caches" in the Jade Platform Developer's
course.

Each of the programs that contains an application server or a database server, or both an application server and a
database server, represents a Jade node. These can include any of the following executing programs.

= Ajade.exe program for a standard (fat) client.
= Ajadapp.exe program for an application server.
®  Ajadrap.exe program for the database server.

®  Anexternal program that uses the Jade Object Manager; for example, a .NET application that uses a Jade
exposure.

Each node can have several processes running asynchronously at any time.

Initiating Asynchronous Processes

There are five RootSchema Jade methods that allow you to start a new application process from an existing Jade
process. Any application process that is started using one of these methods runs asynchronously to the process that
starts it.

= Application::startApplication

m  Application::startApplicationWithParameter

= Application::startApplicationWithString

m  Application::startAppMethod

= Node::createExternalProcess (which runs an external application asynchronously)

The simplest way to start a new application process is with the Application class startApplication method. The

startApplication method takes two string parameters: the name of the schema containing the application and the
name of the application.

I
I
I
I
write "This is the first instruction”: i
app.starthpplication|"Multithreading™, "Exanplelpp™): :
write "I will NOT wait until method2 finishes before continuing™: :

I

I

If the application to be started requires a parameter for its initialize method, you can use the Application class
startApplicationWithParameter method. This method takes one additional parameter, which is a shared transient
object. (Although it can be persistent, it is usually a shared transient, because otherwise the other application could
merely access it directly from the database.)
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Note The parameter required by the initialize method must be an object; it cannot be a primitive type such as an
Integer. If you need to pass through a primitive type, you can set it as a property on the object unless it is exactly a
String, which is handled by the startApplicationWithString method.

vars
obhjParam: ExampleClass;

begin
beginTransientTransaction:

conni tTransientTransaction;
write "This is the first instruaction”:
app.startdpplicationWithParaneter ("Multithreading™, "Exanpleipp”™, objParam):

I
I
I
I
I
I
I
I
I
I
ocbijParam := create ExampleClass("Exanple 3tring™) sharedTransient; :
I
I
I
I
write "I will NOT wait until methodZ finishes before continuing”: :

I

I

I

The passed object is then available to the initialize method of the application. In this case, the ExampleParamApp
application has an initialize method called paramMethod.

Note The initialize method of an application is often called initialize, and initialize is the default method that is
called by an application if you do not set one. However, you can call your initialize method whatever you like. This is
especially useful if you have multiple applications with different initialize methods defined on the same schema.

:paramﬂethndi i ExampleClass io): 1
I I
:hegin :
: app . doWindowEwents (1000 ; :
l write LS trineg: :
l beginTranzientTransaction; l
: delete g :
l connitTransientTransaction: :
: terminate; l
lend; l
- _ d

Tip Make sure you delete shared transient objects and terminate applications when you have finished with them.

A common use case of passing a parameter to an asynchronous application is to pass a single string. If the parameter
you want to pass is exactly one string, you can use the startApplicationWithString method of the Application class
to avoid having to wrap it in an object (as would be needed to use the startApplicationWithParameter method).

-
exanpleMethod() ;

I
l
:hegin

: write "Thisz is the first instruction™;

: app.startipplicationWithitring ("Multithreading™, "Exanpleltringdpp™, "4 Message.™):
: write "I will NOT wait until the application finishes before continuing™:

lend;
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The Application class startAppMethod method allows the application to be started with an alternative initialize
method. As this method provides the most flexibility of any methods that start an application, it also has the most
parameters, which are listed in the following table.

Parameter Type Description

schemaName String Specifies the name of the schema in which the application is located.

appName String Specifies the name of the application to start.

methodName String Specifies the method that is to be invoked on the application; that is, the method
to be called as the initialize method of the application.

methodParam Object A shared transient object to be passed to the initialize method of the application.

checkSecurity Boolean If set to true, the getAndValidateUser method is called to validate user codes

and passwords. If false, the application inherits the security profile from the
invoking application.

Exercise 1 — Synchronous versus Asynchronous

In this exercise, create a form to explore the difference between running a method synchronously versus
asynchronously.

1. Create a schema called AsyncSchema.

2. Inthe Class Browser, navigate to the AsyncSchema subclass of the Application class.

Application
RootSchemaspp

begin

app.doWindowEvents (Z000]) ;
app.wagBox ("Thanks for wailting. ™, "MagBox™, MsgBox_ 0E_Only):
end;



jade platform

Developer's Course

Multithreading

4.  Open the Application Browser and create an application, as follows.

e

Define Application

Form ‘eb Options

Marne |asyncschema |

Help File |

Yersion # |

Default Locale |

>

Application Type |GUI

v]

—web Application Type

@ JADE Forms D HTML Docurents

D web Services

—Icon

| Change... ‘ ‘ Cleat ‘
Starkup Form | - |
Sbout Form | - |

Initialize Method

[] show Super Class Methods

|Async5chema: wuaitThenfsg

Finalize Method

|

474

Help
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5.  Open the Jade Painter and create a form called AsyncForm with two buttons: btnAsync and btnSync, as
follows.

AsyncForm (=2 =]

BEndsyne BERSync

6.  Ensuring that you have first saved AsyncForm, navigate to AsyncForm in the Class Hierarchy Browser.

! I
I

: Application i
: —F] Glokal :
: ViehSezsion I
! I
! I
! I
! I
! I

Wincosy
Form

cFarm

:htnAsync_clicki : Button input) updating:
I

begin
bthndsync.enabled = false;
btniync.enabled := falze:

btnidszync.enabled 1= true:;
btn3ync.enabled = tTrue;
end;

I
I
I
I
I
I
I
l
: app.startdpplication|"Asyncichena™, "AsynciApp™):
I
I
I
I
I
I
I
I
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8. Modify the click method of btnSync, by coding it as follows.

btrnlizync.enabled := falze:;
btniync.enahled 1= false:

app.waitThenMag()

btrnlizync.enabled = tCrue;
btniync.enahled = true;

form : AszyncForm;

create form;

form. showModal () ;
epilog

delete form;

10.  Run the createAsyncForm method and click on the two buttons.

How do they behave differently?

Shared Transient Objects

If you have completed the Jade Platform Developer's course, you are likely familiar with the difference between
transient and persistent objects. If not, see the "Module 15 — Nodes, Processes, and Caches" and "Module 16 —
Transactions and Locking" legacy modules of this course.

Shared transient objects are halfway between transient and persistent objects.

m  Persistent objects are stored in the database and are therefore accessible to all processes on every node of the
database.

m  Transient objects are stored in the transient cache on a node and are accessible to one process on one node.

m  Shared transient objects are also stored in the transient cache on a node, but they are accessible to all
processes on that one node.
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As multiple processes can access the same shared transient object at the same time, changes to shared transient
objects must be performed inside transactions, which is like persistent objects, but using the
beginTransientTransaction and commitTransientTransaction instructions.

:ExamplETransactinn(];
vars

sharedTransient0b] : SharedTransientClass;
begin

beginTransientTransaction;

create sharedTransient0b] sharedTransient;

comnitTransientTransaction:

Shared transient objects are an integral part of multithreading, as they allow for communication between applications
within a node.

Notifications and Callbacks

When running multiple threads asynchronously, it is often a requirement to communicate progress from the
asynchronous operation back to the caller, usually called a callback.

The callback strategy commonly used in Jade systems is to subscribe to user events on a shared transient object,
pass that shared transient to the asynchronous process, and then cause events from the asynchronous process.

The shared transient object that is used does not need to be at all complex; in fact, no methods or properties are
required on it for it to perform its role in the callback process. Once created, the initiating process should subscribe to
notifications from it by using the beginNotification method of the Object class.

'htnAsync_click( : Button input) updatineg: i
wArs

handler : CallbackHandler;
begin

beginTransientTransaction:
create handler sharedTransient;
connitTranzientTransaction:

beginlotificationihandler, Example Event, Response Continuous, 0):
end;

In this example, CallbackHandler is an empty class with no properties or methods, and Example_Event is a global
constant of type Integer, with a value of 1234.
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Once the caller is subscribed to notifications by calling the beginNotification method, it still needs to define a
behavior to perform when it is notified of that event by that object. For a form, the easiest way to do this is by adding
behavior to the userNotify method on the Form Events folder of the Class Browser.

Inskance Tvpe Interface

all _ Zntrl Events

1
:usermotifyieventType: Integer: thelbject: Object) ewentTag: Integer) uszerinfo: hny) updatihg;

* modifving an element on the form or bringing
* up a message box etc.
i

|
|
|
|
|
|
|
|
l
* The behawior to be performed, this can be
|
|
|
:
write ewentType.String: |
0 |
|

|

To generate the event from the asynchronous process, first ensure that the process has access to the shared
transient object, which typically involves passing it in by using the startApplicationWithParameter method when that
process is first created.

fﬂtnﬂsync_click[htn: Button input) updating;
l

:vars

: handler : CallbackHandler;
|hegin

: beginTransientTransaction;

: create handler sharedTranszient:
: conmi tTransientTransaction:
|

|

|

|

|

|

|

|

heginNotification(handler, Example Ewent, Response Continuousz, 0):

app.startdpplicationWithParameter (currentichema.name, "CallBackipp™, handler):
end:
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In this example, the CallbackApp application has an initialize method called createEvent. To generate an event on
the shared transient object, the causeEvent method of the Object class is used.

createEvent| : CallbackHandler):

I
I

I

l

app. doWindowEwents (1000) » i
.causeEvent (Exanple Ewvent, true, null): :

:

I

When this event is caused by the asynchronous process on the shared transient CallbackHandler object, the
initiating process is notified of the event and the userNotify method is invoked.

Exercise 2 — Generating a Callback

In this exercise, use a shared transient object to report back as an asynchronous operation begins and finishes.

As the BtnAsync method creates asynchronous applications, a counter will display how many operations are
pending, and that counter will decrement as they complete.

1. Modify the AsyncForm in the Jade Painter to add a label called IblCallback with an empty caption.

AsyncForm E' @

-

BEnAsync BEnSynic

2. Create a class called CallbackHandler. You do not yet need to add any methods or properties to this class.
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3.  Add two global constants (Ctrl+G): StartEvent as an Integer with a value 1234 and EndEvent as an Integer with
avalue 1235.

— O x

Asyncschema Global Constants

Events
EndEwvent

[«] StartBEwernt

Name: 3tartEvent
Category: Ewvents
Type: Integer
Definition:

1234

4. Create a method called getHandler in the AsyncForm class, and code it as follows.

-
:gEtHandler(] : CallbackHandler;

vars
handler : CallbackHandler:

begin
beginTransientTransaction;
create handler sharedTransient;
connitTransientTransaction;

beginNotification(handler, StartEvent, Response Cancel, 0):
beginflotificationi{handler, EndEvent, Fesponse Cancel, 0):

return handler:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
lend;
I

btndsync.enabled 1= falze;
btniync.enabled := falze:;

app.startdpplicationWithParameter ["Asvncichema™, "Asvnchpp™, self.getHandler(]):

btndsync.enabled = true;
btnfynec.enabled := true;



jJadeplatform Developer's Course

481

6.

10.

Multithreading

Modify the click method of the btnSync button control as follows.

:htnSynn:_clicki : Button input) updating:
begin
btrndasync. enabled 1= false:
btn3ync.enabhled = falze;

app.waitThenMsg(self. getHandler (]} :

bthnésync.enabled = true;
btn3ync.enabled 1= true;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
:end;

Add an Integer attribute property called pendingOperations to AsyncForm.

Modify the userNotify method in the Form Events as follows.

[hserﬂutify( : Integer: : Objecrt; : Integer; t Lny) updating;]
! I
lvara

l l
:hegin :
| if = StartEvent thenh |
: gelf.pendinglperations = self.pendinglperations + 1; :
: elseif = EndEvent then :
: self.pendinglperations := self.pendinglperations - 1: :
: endif; :
| self.lblCallhack.caption := "There are " |
: zelf.pendinglperations. String :
: " pending operatiohs remaining.”: :
lend; !
b 4

Caution The various elements of the AsyncForm such as btnAsync and IblCallback also have userNotify
methods, but it is the userNotify method of the form itself that we want; that is, the one found in the Form
Events folder.

Modify the waitThenMsg method in the AsyncSchema subclass of the Application class as follows.

i_wai tThenMagi : CallbackHandler): ':r
| |
:hegin l
: causeEvent (StartEvent, true, null); l
: app.dolindowEvents (3000]) ; l
: causeEvent (EndEvent, true, rall):; l
: app.m3gEox ("Thanks for waiting.™, "MagBox™, MsgBox_ 0E_Only): l
: end; l
o il

Run the JadeScript class createAsyncForm method.

As you click BtnAsync, the number of pending operations increases, and as the message boxes appear, the
number falls again.
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Exercise 3 — Dealing with Shared Transient Leaks

Unlike standard transient objects. which are deleted at the termination of their application, shared transient objects
have a lifetime equal to that of their node so they can therefore build up if they are not deleted after use.

In this exercise, identify, fix, and close a shared transient leak.

1.  Select CallbackHandler in the Class Browser and press the Ctrl+J shortcut keys to invoke the Schema
Collection Inspector form.

2. You should see many shared transient instances of CallbackHandler, depending on how many times you have
created shared transient CallbackHandler instances since you last restarted your application server.

Schema Inspector for CallbackHandler [2331.1 (&) *** shared transient ***]

Eile QOptions Help

CallbackHandler

---CallbackHandler /12585243, 1---

Hiskory Search
***Object***

rl ( (=) .. editian, ..
CallbackHandler (2331.2 (s)) .. JastUpdateTranID. ..
CalbackHandler (2331.3 (s)) creationTime

CallbackHandler (2331.4 {s)) "
CalbackHandler (2331.5 (s1) - volatiliy. ..
CalbackHandler (2331.6 (s))

CallbackHandler (23317 {s))

CalbackHandler (2331.8 (s))

CallbackHandler (2331.9 ()}

ZallbackHandler (331,10 (=)
CalbackHandler (2331.11 (s))
CallbackHandler (2331.12 {s))
CalbackHandler (2331.13 (s))
CallbackHandler (233114 {s))
ZallbackHandler (233115 (s))
CalbackHandler (2331, 16 (s))
CallbackHandler (233117 {s))
CalbackHandler (2331.18 (s))
CallbackHandler (2331.19 ()}
ZallbackHandler (233120 (=)}
CalbackHandler (2331.21 (s))
CallbackHandler (2331.22 {s))
CalbackHandler (2331.23 (s))
CallbackHandler (2331.24 {s))
CallbackHandler (2331.25 {s))
CalbackHandler (2331.26 (s))
CallbackHandler (2331.27 {s))

27 Instances found..

3. Toremove this build-up of instances of CallbackHandler, which is likely filling your transient cache, we could
restart the application server (whether a single user Jade system, a standard client, or an application server plus
presentation client). However, it is easier to create a JadeScript class method to simply remove the excess
transient instances manually.
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Create a JadeScript class method called deleteTransients and code it as follows.

ldeleteTransients();

I
ivars

: transients : Objectirray;

I1begin

: create transients transient;

: CallbackHandler.allSharedTranzsientInstances (transients,
I

I

I

I

I

I

I

I

I

I

)

beginTransientTransaction;
transients.purge();
commitTranzientTransaction:

I

I

I

I

I

I

I

I

I

I

, Ealse): :

:

I

I

I

I

I

end; :
|

4. To prevent the shared transient instances from leaking in future, we should delete them when we are finished
with them. The last time we used the callback handler is in the handling of the EndEvent. Modify the userNotify
method as follows.

vars
handler : 0Object;:

r 1
userMotify| : Integer: : Object: : Integer: : Any) updating:

| I
[ |
[ |
| I
[ |
| I
[ |
[ |
| I
:begln |
| if = StartEvent then :
: self.pendinglperations := self.pendinglperations + 1: :
: elseif = EndEwvent then :
: gelf.pendingiperations = zself.pendinglperations - 1: :
: harndler := : |
| beginTransientTransaction:
l delete handler; :
: comnitTransientTransaction: :
: endif: |
. l
: gelf.lblCallback.caption = "There are " :
: & self.pendinglperations. String :
: & " pending operations rewaining.™: :
:end. |
|
b 4

Note Inthe userNotify method, theObject parameter represents the object that notified the method of the
event. We cannot directly delete theObject, as it is a constant parameter; however, we can assign it to a new
variable and delete that.

5. Run the application again (using the JadeScript class createAsyncForm method).

The CallbackHandler shared transient instances are now deleted automatically after use.

Asynchronous Method Calls

The strategy with creating a new process for each asynchronous method and using a callback to report progress,
described so far in this module, is only one of two ways to implement asynchronicity in the Jade Platform. The other
strategy is the use of a dedicated asynchronous worker process and using the invoke and waitForMethods methods
of the JadeMethodContext class.
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To use the JadeMethodContext class to call methods asynchronously, you will need to prepare the following.

1. Aworker process in which app.asynclnitialize has been called (usually in the initialize method of the
application; that is, the method that fulfils the initialize event, which is often, but not always, called initialize).

2. The method to be called, which does not need anything special, as in Jade, the method does not have to be
marked as asynchronous; only the process that runs it. However, as it is going to be called from another process,
it must not be a method of a transient object.

3. Atransientinstance of the JadeMethodContext class for the asynchronous task.
4. Atransientinstance of the JadeMethodContext class to receive the results of the asynchronous tasks.

When the JadeMethodContext instances have been instantiated and the worker process application has been
started, the workerAppName property of the contexts must be set to the name of the worker process application. This
allows the contexts to invoke methods on the worker processes asynchronously, using the invoke method. As soon
as the invoke method has been called, the methods will run on the targeted process.

lasynchMethodCall () ;

vars
contextl, context:d @ JadeMethodContext:
awaiter 1 JadeMethodContext;
worker : Process:
targetClass ! ExampleClazs;
begin

Create cohntextl transient;
Create cohntexts transient;

targetClass 1= ExanpleClazz.firstlnstance(]);

worker = app.startdpplicationi{currentichena.name, “"Workerdpplication™);

contextl.workerdpplName = "Workeridpplication™;:
contextZ,workerdpplame = "Workeripplication™;:

contextl, invoke [ targetClazss, longMethod) !
contexti, invoke (targetClazszs, longMethod) !

epilog
delete contextl;
delete contexts;

Note The invoke method takes an object, a method of that object, and optionally any parameters that the method
might have.
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If you require a return value from these methods, you can wait for them to finish on the caller by using
process.waitForMethods. This method takes any number of JadeMethodContext instances as parameters, which
can be individual object references or collections of JadeMethodContext. It returns the JadeMethodContext of the
first context to finish its method, and you can then use the getReturnValue method of that context to obtain the return
value of the called method.

-
asynchMethodCall () :

vars
contextl, context:s @ JadeMethodContext:
awaiter i JadeMethodContext;
worker : Process;
targetlClass 1 ExampleClass;
begin

Create cohtextl transient;
Create cohtexts transient;

targetClass = ExamnpleClazs.firstInstancel():

warker = app.startdapplication(currentichena.name, “"Workerdpplication™):

contextl.workerdppNane = "Workerbdpplication™:
contextzZ,.workerdppNane = "Workerbdpplication™:

contextl, invoke(targetClass, longMethod):
contextz, invoke(targetClass, longMethod):

while true do

awaiter := process.waitForMethods (contextl, contextzZ):
if awaiter = null then
break:
else
write awaiter.getReturnValue();
endif;
endwhile;

epilog
delete contextl:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
:
: delete contexts:
I

I

Note If there are no more methods executing, the waitForMethods method returns null.

Exercise 4 — Invoking a Method using JadeMethodContext

In this exercise, use the invoke method of JadeMethodContext class to call a method asynchronously. You will
perform the following actions to set up and use the invoke method.

1. Create a new class with a method that takes some time to execute.
2. Create a new worker application that can perform asynchronous tasks.

3. Modify the AsyncForm to start this worker on loading and terminate it on closing.
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4. Modify the AsyncForm to allow for the creation of instances of the new class and the asynchronous execution of
its method.

To invoke a method using JadeMethodContext, perform the following steps.

1. Inthe Object class, add a subclass called Turtle with a method called moveSlowly, coded as follows.
woveSlowly() : Tartle; T 1
begin

app.msgBox ("I hawe finally arriwed...”™, "& Turtle's Journey™, MagBox 0E_Only):

I
I
I
I
I
: app. doWindowEvents (5000) ;
I
I
: return self;

I

I

! I
| |
| |
lhegin :
l app.asyncInitialize() :
I
| |
|

3. Open the Jade Painter and create a new form called TurtleWorkerForm, as follows.

e

TurtleWorkerForm E'@

Worker Active,

Note This form does not have any usable controls, as it is used only to give a visual indicator of active workers
and to provide a simple mechanism to terminate the worker (closing the window). Normally, workers would
always be non-GUI applications.
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Open the Application Browser and create an application called TurtleWorker, as follows.

Marme Turtlewarker
Help File

Version #

Default Locale

Application Type e}

Define Application

Farrn

Web Options

Browse, .,

—Web Application Type

@ JADE Forms D HTML Documents

D Wweb Services

Initialize Method
AsyncSchema:: turkletorkerInit

Finalize Method
AsyncSchema: turtleMorkerFinal

— Icon

| Change... | | Clear
Startup Form TurtletarkerFaorm v
About Form -

[] shows Super Class Methods

Cancel

Help
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In the Jade Painter, modify the AsyncForm to add three new buttons, as follows.

i

AsyncFaorm

Btn

BEnasync

CreateTurtle

[ [& |usn)

BEnSwnc

BtnSendAllTurtles

BtnCreateWorker

Modify the click method of the btnCreateTurtle button control, as follows.

beginTransaction;

: Turtle;

create habyTurtle persistent:

commitTransaction:

488
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8. Create a method called sendTurtle on the AsyncForm class, coded as follows.

lsend’I‘urtlei : Turtle input): :
| |
|wars I
l context @ JadeMethodContext: :
lhegin :
l create Ccontext transient: :
l context.workerippName = "Turtlellorker™: :
l context. invoke | , hovellowly) : :
:Epilﬂq :
l delete context: :
lend, i

btnjenddllTurtles _click| Button input)] updating:
wars
turtle : Turtle;

foreach turtle in Turtle.instances do
self. sendTurtle (turtle) ;
endforeach;

10.  Run the form using the JadeScript class createAsyncForm method. Try creating various numbers of turtles
and workers. How long does it take for the message boxes to be displayed?

Turtles Workers Time Taken
1 1
2 1
5 1
5 2
10 2
10 5

Exercise 5 — Waiting for Asynchronous Operations

Currently, whenever the btnSendAllTurtles button is clicked, the Turtle class will pop up a message box but remain
in the database. By using the waitForMethods method, you can have the click method of the btnSendAllTurtles
button control delete the Turtle class from the database when it has finished its moveSlowly method.
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In this exercise, use the Process class waitForMethods method to wait for the completion of the asynchronous
methods.

1. Modify the moveSlowly method of the Turtle class, as follows.

app. doWindowEvents (50007 ;
app.msgBox ("I hawve finally arrived...”™, "4 Turtle's Journey™, MsgBox 0E_Only) :
return self;

Feturhn context:

:sendTurtlEi + Turtle input) : JadeMethodContext: |
| |
! I
:vars :
: context : JadeMethodContext:

:hegin :
: create conbext transient:

: context.workerippNamne = "Turtlellorker™:

: context.inwvoke | , movellowly)

! l
! I
! I
! I

:htnﬁendﬂllTurtles_click( : Button input) updating:
I
vars
turtle : Turtle:
contexts : Objecthrray:
context : JadeMethodContext:
begin

Ccreate contexts transient;

foreach turtle in Turtle.instances do
contexts.add(self. sendTurtle (turtle] ) ;

endforeach;

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

l

: while true do

: context = process.walitForMethods (contexts):
: if context = rmull then
: break:

: else

: beginTransaction:

: delete context.getReturnValue().Turtle;
: commitTransaction:
: endif;

: endwhile;

lepilog

: delete contexts;

lend;
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4. Run the form using the JadeScript class createAsyncForm method.

Try creating a few turtles by clicking BtnCreateTurtle, using BtnSendAllTurtles, and then inspecting the
instances of Turtle in the Schema Collection Inspector.

You should see that the turtle objects are deleted only after you close the message boxes.



Report Writer

The Jade Platform Report Writer is a tool that allows end-users and application developers to develop simple reports
of a Jade database from a graphical, drag-and-drop interface.

The report writer contains the following applications.

®m A configuration application for creating views, which specify what is visible to the report designers

m  Adesigner application for building reports based on the created views

Importing the Report Writer

The Report Writer files are automatically included with the Jade Platform itself, so you do not need to download any
additional files to use the Report Writer. To use the Report Writer, you need only to load the
JadeReportWriterSchema as a subschema of the Jade RootSchema.

The JadeReportWriterSchema is found in the reportwriter folder in the directory into which you installed the Jade
Platform (for example, C:\JadeCourse\reportwriter\).

To load the JadeReportWriterSchema, select RootSchema in the Schema Browser and then select the Load
command from the Schema menu.

>
Load Options

File Selection Load Crder

[]Load Mulkiple Schemas [ ] Load Mulkple Files
Scherna File Mame
Browse. ..
Forms File Mame
Browse. .,

Load Stvle
fdd new schema, of load as lakest schema version hdl Advanced, ..

load a new schema, or load into the latest version of an existing
schema - new version will be created if required

[0].4 | | Cancel | | Help

Click Browse at the right of the Schema File Name text box and then select JadeReportWriterSchema.scm from
the reportwriter folder. Click OK, to load the Report Writer as a subschema of RootSchema.

Creating a Reporting View
Reports designed in the Report Writer Designer application are based on a view of the database.

These reporting views specify which classes, and which features of those classes, are visible to the reports.

Note A feature can be a property or a method. However, if it is a method, the return type must be a primitive type (for
example, Integer or String) rather than an object.
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To create a reporting view, use the ReportWriterConfiguration application in the JadeReportWriterSchema. You
can open this using either of the following actions.

m  Select the Run Application toolbar button in the Jade Platform development environment, select
ReportWriterConfiguration, and then click OK.

The following dialog is displayed. You can enter any anything you like as the user code.

System Logon
Jade Report Configuration

Usercade  anthing vou ke

Lagan ‘ | Shut Do

= Write a JadeScript class method in the schema that is to be reported on, as follows.

ruManager : JadeReportiriterManager;

create rwManager transient;
ruManager. startReportiiriterConfiquration(™a user name™, mill):

Note Laterin this module, we will set up different levels of security based on the entered user name, but for now any
user name is accepted.
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To create a new reporting view, select the New command from the View menu. The New Reporting View dialog is then
displayed in the Report Configuration window.

b4
Mew Reporting Yiew

Detailz Top Level Schema Description

M ame

[ Include Transient Classes

Selected Top-Level Schema
Selected Lowest-Level Schema

Default Report Concurrency O phion

Mone v

(] Copy existing view

] 4 | | Cancel

You can specify a name for the view, the top-level schema, the lowest-level schema, and the default concurrency
option. Alternatively, you can copy settings from an existing view, if you have one.
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When you click on the Selected Top-Level Schema text box, a hierarchy of available schemas is displayed on the
Top Level Schema sheet. Select the schema that you want to be the highest-level schema to include in the view, and
then return to the Details sheet to finish filling out the form.

=
MNew Reporting Yiew

D etailz Top Level Schema Dezcription

Axallable Schemas

EF3 RootSchema

- [-]1® BankinoModelSchemna
=1 BankingviewSchema

{4 CommonSchemna

[FFA Erewhonlnvestmentst odelSchema

=1 ErewhonlnvestmentstiewSchema

51 SelfDocumentorSchema

=1 ‘WebServiceConzumer

= Example

—= ExceptionSchema

3 JadeR eportwiters chemna

= Transientnjection

—= UnitT estingCalculatar

HE YersionComtrolS cherna

k. Cancel

When you have selected the schema, click OK to create the view. The Types & Features sheet of the Report
Configuration window is then displayed.

Selecting Types and Features

Use the Types & Features sheet of the Report Configuration window to select which types (classes and interfaces)
and features (methods and properties) will be included in your reporting view.

This sheet contains four main panes, which are manipulated to describe the scope of the reporting view, which are:

®  Types (Classes and Interfaces), displaying all classes contained within all schemas between the top-level
schema and the lowest-level schema, inclusive.
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Top-level B ankinghd odelS chema
Lowest-level BankingWiewSchema

B Customer

=1 toneyPit
FFA Interfaces

=1 M ithdrawable

m  Selected Types, displaying a list of all classes that have been selected to be part of the reporting view.

Aliaz Type Shaow kethodz

Customer Customer r
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m  Features, displaying a list of all available features of the current type. To change the current type, select itin the
Selected Types pane or select a type from the Types combo box above the Features pane.

|Eustu:umer - |
[=F Cuztormer

addrezs

alB ankAccounts

l firsth armes
lastM ame

myE ank,

1] number

Superclazz

m  Selected Features, displaying a list of features that have been selected for the current type.

Aliaz |Feature/Path [Data Type [Lenath [Decimals [Parert Class
firstM ames |firsth ames String 25 ] Customer
laztHame |lagtH ame String 15 1] Cuztomer
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The following is an example of all four panes on the Report Configuration window.
JADE Report Configuration (C\Jade2022'system : a user name) - [Reporting View Configuration for BankingView] - O #
View Configuration Type Edit Window Help -8 X%

Types & Features | Root Collections | Script Methods Joing Statistics

Top-lewvel Bank!ngM.odeIS chema i |T_l,lpe |Sh0w Mathods
Lovest-level BankingyiewsS chema

=k Hbiect
[ Bank
-3 Bank&coaunt
(=] Chequedccount
=] Savingsdccount
5] Custorner
2] MoneyPit
[EF Interfaces

5] Mwithdrawable

Alias_[Feature/Path  [Data Type

[Length [Decimals _[Farent Class

I i

Each of the following actions adds a class to the selected types.

m  Select the class and then click the green arrow in the Types (Classes and Interfaces) pane header.
m  Click and drag the class from the Types (Classes and Interfaces) pane to the Selected Types pane.
u

Double-click the class in the Types (Classes and Interfaces) pane.
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The following is an example of classes added to selected types.

JADE Report Canfiguration {ChJade2022Y

2022 systemn ¢ a user name) - [Reporting View Configuration for BankingView]

View Configuration Type Edit Window Help

Report Writer
— ] *
- F %

Types & Features] Boaot Collections] Script Methods \| Joing ] Statistics 1
[Dp-lewlal | :ant?ngﬁ-odisﬁhema Alias Type Show Methods
BassHEE aningviswa chema Bankaccount Bankaccount I

Customer

[ Interfaces
5 [withdrawable

Alias

firstM arnes
lastN ame
myB ank

(1] number
Superclass

Feature/Path |Data Type |Length |Decimals |Parent Class
firstMames | firstM ames String 25 i] Custamer
|Cust0mer ﬂ
[=F Custamer
2] address
allB ankAccounts

Each of the following actions adds a feature to the selected features.

m  Select the feature and then click the green arrow in the Features pane header.
m  Click and drag the feature from the Features pane to the Selected Features pane.
u

Double-click the feature in the Features pane.
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To set an alias for a feature, double-click the feature name in Alias column of the table in the Selected Features pane
and then specify the required name.

Parent Clasz
0 Cusztomer
String Customer

Note There is no need to save or confirm your actions. The reporting view is automatically updated as you make
changes.

Root Collections

Reports are based on root collections, which provide the primary source of data for your reports. These root
collections must be existing collections containing objects that have been selected in the Types & Features pane of
the Report Configuration window.

To set the root collections for your reporting view, use the Root Collections sheet of the Report Configuration
window.
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The Root Collections sheet contains a representation of all collections in the schemas between the top-level schema
and lowest-level schema, inclusive.

JADE Repaort Configuration (C\Jade2022"system : a user name) - [Reporting View Configuration for BankingView]

— O X

View Configuration Type Edit Window Help - & X
Types & Features  Root Collections | Schpt Methods Joing Statistics

Toplevel i

Op-leve Bank?ngM.DdeISchema Bias |F'ath

Lowestlevel  BankingWiewS chema

= app

) global

= Object

1 allBankAcoounts [BankAccount)
1 allCugtomers [Customer]
1 alHigh aluedccounts [Bankaccount]
Bankiccount
(=) Custorner
L allBankscoounts [Bankaccount]
1 MoneyPit

[firstinstance =

|Bank | !

Note Classes themselves are represented by class-name.instances (for example, Client.instances, and therefore

can be selected as a root collection. However, it is more usual to use a collection that has been defined explicitly in the
schema.
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When selecting a class or collection, the Root Collection Path pane will show which reference is currently
highlighted, with a traffic light symbol showing whether it is valid as a root collection.

Top-level EankinghodelS chema
Lowest-evel  BankingWiewSchema

L app
1 global
=l Object

1 allB ankéccounts (B ankdccount]
1 allCustomers [Customer]
) alHigh aluedccounts [Bankdccount]
B ankAccount

(=] Customer

L0 allB ankAccounts [Bankécoount]

1 MaoneyPit

|first|nstance LI =

|Bank | !

As the firstinstance property of the Bank class is a singular Bank object rather than a collection, this path is invalid,
and the traffic light shows red.
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As Bank.instances is a collection of all the Bank objects, the path is valid, and the traffic light shows green. However,
this is likely not a useful collection to report on.

|first - | =

|E ank.instances | !

As Bank.firstinstance.allCustomers is a collection containing Customer objects, the path is valid, and the traffic
light shows green.

|aIIB ankAccounts - | =

|B ank, first nstance. allCustomers | !

When you have selected a valid collection to add as a Root Collection, click the green arrow button at the right of the
header, to add it to the Selected Report Root Collections pane.

Alternatively, you can add it by double-clicking it in the Root Object pane.

As with types and features, you can set an alias if you do not want to use the variable name of the collection.

bliaz |Path
alB ankAccounts B arlk. firstinstance. allB ankAccounts
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In this exercise, add a reporting view to the Banking system created in the Jade Platform Developer's course.

1.

4.

Open the Report Configuration window by coding and running the following JadeScript class method.

rw : JadeReportWriterManager;

Ccreate rw transient;

rw. startReportWriterConfigquration | User™, null);

Select the New command from the View menu, to create a new reporting view.

Enter BankingView as the name, BankingModelSchema as the top-level schema, and BankingViewSchema
as the lowest-level schema. Leave the default report concurrency option as None.

Mew Reporting ¥Yiew

Detailz Lowest Level Schema

Mame
B arkingfiew
[] Include Transient Clazses

Selected Top-Level Schema

B ankingtd odelSchema
Selected Lowest-Level Schema

B ankingviewSchema
Default Repart Concurrency Option

MNone b

[ ] Copy existing wiew

Deszcrption

X

k. Cancel

Click OK.
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Exercise 2 — Selecting Types and Features

In this exercise, set the classes, methods, and properties to be included in the newly created reporting view.

1. Ensure that the Types & Features sheet is selected. (It should be, by default.)

. . . L I
I Types & Features | Boot Collections | Script Methodz Joinz Statistics :

2. Select the BankAccount and Customer classes and add them to the Selected Types pane.
3. Change the alias for BankAccount to Account.

4. Your Selected Types pane should show the following.

Aliaz Type Show kethodz

Aocount

Customer Customer N

5. Forthe Account (BankAccount) type, add the balance feature.

Tip To show the features of BankAccount, make sure it is selected in the Selected Types pane, or select it
from the list in the Types pane.
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bliaz [Feature/Path |Data Type [Length [Decimals [Parent Class
balance |balance Decimal 12 2 BarkAccount

6. Forthe Customer type, add the firstNames and lastName features.

7.  Change the alias of firstNames to First Name and the alias of lastName to Last Name.

Aliaz |Feature/Path |Data Tupe |Length |Decimals |Parent Class |
First Hame  |firstMames String 20 1] Cuztomer
Last Hame |lastMame String 15 1] Cuztomer
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Exercise 3 — Adding Root Collections

In this exercise, add a pair of root collections to the reporting view, to specify the scope of the report.

1.

3.

Ensure the Root Collections sheet is selected.

Select the alIBankAccounts and allCustomers collections in the Bank class.

Taop-level BankingtodelS chema
Lowest-level  Bankinghodels chema

1 app
1 global
=] Object

=:,I'-I'I.I::I::I:I|_"'|t]
erz [Cu r]

1 allHigh' aluetccounts [Bankdccount)

BankAccount

allBankaccounts b IE

B ank. firztnstance. alCustomers !

Report Writer

Click the green arrow button at the right of the header, to add them to the Selected Report Root Collections

pane.
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4. Change the alias of alIBankAccounts to Account.
5. Change the alias of allCustomers to Customers.

6. The Selected Report Root Collections pane should appear as follows. (The order of Customers and
Accounts in the table does not matter.)

CooLint B ark. firztinztance. allB ankAccounts
Custormers B arik. firztinztance. allCustomers

7.  Select the Close command from the View menu, and then close the Report Configuration window.

Creating a Report Design

The Report Writer Designer application enables you to define the layout and content of reports based on the data
provided by a reporting view of a Jade database. It provides a graphical interface, allowing you to drag and drop text,
data from the database, and graphical elements directly onto the report.

While both the Report Configuration and the Report Designer applications can be run directly from the Jade Platform
development environment, the Report Designer application has limited functionality when run directly from the
development environment, that is, you will be able to create reports but not print, extract, or preview them.

To have full functionality, the Report Designer application should be integrated into the user system from which it
reports. The simplest way to do this is from a JadeScript class method, as follows.

ruManager : JadeReportilriterManager;

create ruManager transient:
ruManager. startReportiiriterDezsigner ("a user name’™, muall);
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You can start a new report from the Welcome dialog or from the New Report command on the File menu of the Report
Designer window.

The Welcome dialog is then displayed. Click the New Report button at the left of the Welcome dialog and then click
OK button.

If you want to apply properties from a previously created report, select an existing report in the Open a Report list box
and then click the Open a Report button at the left of the dialog, before clicking OK.

To create a report from within the Report Writer Designer application, use any of the following actions.

m  Select the New Report command in the File menu.
m  Click New Report toolbar button.

m  Press the Ctrl+N shortcut keys.

The Select Collections and Joins to Report on dialog is then displayed in the Report Designer window.

Eile View Help
L FEECIEEEIEEE YD | ] [0 0o
INELEEEEEEEEEEEEE | EX IR EEY

Select Collections and Joins ta Report an — x

Reparting Yiew

Available Selected
Account
Customers
¥
4
<4
Mew Report Mame Copy Options from Report;
(1] 4 Cloze
[ || | [ B3E =632 || |

If you select a reporting view that has been previously defined, when you click OK to begin editing the report, you will
need to specify whether to include any joins. (To not use any joins, uncheck the Join Keys Required? check box.)

Note While joins are a mainstay of relational databases, they are typically not required in Jade object-oriented
databases if good object-oriented principles have been used in the design.
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When the Select Collections and Joins to Report on dialog is closed, the Jade Report Designer window, which is the
interface for creating reports, is displayed.

JADE Repart Designer {(ChJade2022systemn @ a user name) - [Mew Repart 1] - [m] X
Eile Edit View Insert Report Profile  Layout Window Help -8 X
I EFEr IR el [0 00 ” '|

MEEFEEERPEEFEEFEE EXEE EEXYIETEE]

Drezign Freswvigw

(31119 1) =Fault Profile ... Collechion: Accounts Selection: [none) Sart on: [none)
|||| - L R A TR T YR R - PR O TR S RO - PRI = (R 11 TR & KO P-CR O e TR - (RO LT O 1= TR [
Report Header |~
:I
Page Header |_
:I
Detail |-
:I
Page Footer |_
:I
Report Footer | -
| Mo current Field |[ 833w 558 ||

The Jade Report Designer window contains the following default sections.

Section The content in this section is displayed...

Report Header ~ Once, at the very beginning of the report. Use this section to print the title of the report and any
other details you want to be displayed on the front of your report.

Page Header Once on each page, at the top of each page. If the report header is not printed on its own page,
the page header is printed below the report header on the first page of your report. Use this
section to print details that you want to appear at the top of every page; for example, date, page
number, or field headings.

Detail For each of the input records provided by the specified root collection or collections. It fills up the
space between the page headers and page footers until it presents all elements in the specified
root collection or collections, using as many pages as necessary.

Page Footer Once on each page, at the bottom of each page. Use this section to print details that you want to
appear at the bottom of every page; for example, a report identification or date and page number
if those are not displayed in the page headers.

Report Footer Once, at the very end of the report. Use this section to print information such as a grand total of
numeric data or other static data that you want to print at the end of the report.

Catalog of Available Fields

The Catalog of Available Fields dialog is used to insert fields into the report. You can open it by performing any of the
following actions.

m  Select the Catalog command from the View menu.

=  (Click the Toggle Catalog button on the Quick Launch Tools toolbar.
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®m  Press the F6 shortcut key.

An example of the Catalog of Available Fields dialog is shown in the following image.

Catalog of Available Fields et
Select MHew Update Delete Cloze

System | Param | Scrpt | Summary | Yanables  kethods
Select Field

— Literal
—E1 Ficture
—= Line

Report D ate
Report Time
Repart Mame
Repart Description
Page Mumber
Page naf m
Total Pages
Group Field Name
Group Field Aliaz
Reporting Yiew Mame
Profile Mame
Prafile Description
Apphcation M ame
System Mame
Uzer ID
EH=3 Databasze Fields
=H=3 Customers
First Hamesz

Last Mame
== Accounts

L0 balance

This is the major tool you should use to paint fields on your report layout. It also enables you to create, add, and
update parameter fields, script fields, summary fields, and method fields and to display the usage of database field
items, parameter fields, script fields, summary fields, and method fields.

The catalog shows the elements that can be added to the report. These include Literal (static text that is not based on
any database data), Line (a useful divider), Special Fields such as the current date and page numbers, and
Database Fields.

To insert these fields into the report, click and drag them onto the report.

Viewing the Jade Report

You can preview Jade Reports directly in the Report Designer window, print to a printer or to PDF, or exportto a
variety of formats.
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To preview a Jade Report from the Report Designer window, simply select the Preview tab of the Report Designer
window. The output of the result is displayed in the current window.

Customers by Address E\@

Design | Fr

Preview from Datab.
Prewvious Page| NHest F'age‘ First Page ‘ Last F'age| Reduce | Find | Find Mext ‘F’age'l of 15 [EvIBI Tom Lalabase

Bank of Erewhon

Customers by Address

10,/08/2023
Address: Bagdad

Lola B alzley

Total Customers in Bagdad: 1

Address: Bellenive

Annie Brent

Samuel Hayton

Fiozalind Barrett

Man Cahill

J E Ratcliffe

*illian Gear

Edward De

il Williams

Edward Suminer

Total Custorners it Bellerive: 9

To print a Jade Report to printer or PDF file, open the print menu using one of the following actions.

m  Select the Print option from the File menu.
= Click the Print toolbar button.

®m  Press the Ctrl+P shortcut keys.
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The common Print dialog is then displayed, from which you can select where to print, along with the number of copies
and the range of pages to print.

Print bt

Printer

M arne: wicrozoft Print to POF Properties. ..

Status: Ready
Type: Microsaft Print Ta FDF
“Where:  PORTPROMPT:

Comment: [ Prirt to file
Print range Copiez

e Al Mumber of copies: m
" Pagez from: |0 to: |0

-
o 111 22 33

Ok, | Cancel

To export the report to another format (for example, a .csv, .txt, or .htm file), open the Report Parameters dialog by
selecting the Extract Data command from the File menu.

Report Parameters x

Extract output format:

() Eile [Delimiter Separated Data) O HTML [HyperText Markup Languanef

() Text [optionally paginated] () %ML [Extensible Markup Languags)
() BTF [Rich Text Farmat)

M aximum Objects to Extract [0 far nio lirnit)

DOukput file namme:

* htm | Browsze

B U:e Client File System? [othenwize Jade AppServer File System)
(] Use UTF-8 file encoding

From this dialog, you can select the output format from the following options.

Format Extension Descripion
File (Delimiter Separated .Csv This format creates a Comma-Separated Values file (.csv) but
Data) does not require a comma specifically as the delimiter. You can

select any symbol to use as a delimiter if commas are likely to
be found in your data.
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Format Extension Descripion
HTML .html This format applies HTML tags to your data to format it for

display on the Internet as an .htm file.

Text (optionally paginated) Axt This extracts your report as simple text. Any formatting is lost,
and layout is approximated using spaces.

XML xml This format applies XML tags to your data to format it for display
on the Internet as an .xml file.

RTF rtf This extracts your report as a Rich-Text Format file, which
encodes formatted text and graphics in a universal format.

The Maximum Objects to Extract text box lets you set a limit on the size of the extraction for very large databases
(for example, you may want to extract only the first ten thousand customers).

The Use Client File System check box is meaningful only when running the Report Writer from a presentation (thin)
client and that client is on a different file system to the application server. For single user and standard (fat) client
systems, this will not be the case. However, if you want to extract a report from a remote presentation client to the file
system of the application server, this check box enables you to do so.

The Use UTF-8 file encoding check box lets you use UTF-8 encoding in the output report. (This check box is
disabled if you select the RTF option button in the Extract output format group box.)

Report Scripts and Combining Data

When designing a report, it is often useful to create a reporting field that is composed of multiple database fields. To do
this, the Catalog of Available Fields dialog has the Script sheet.

Catalog of Available Fields et
Select Hew Update Delete LCloze

% Summary | Manables | Methods

x |

Select Script Fiegld
Full M ame
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To add a new script to the Catalog, click the New button while the Script sheet is displayed. The Add Script Field
dialog is then displayed.

Add Script Field - m] X
Soript M ame Betun Type |String (30 | ]
Commands Fields tethods
Arithrnetic operatars EFField Catalog EEHis Binary
String operators Repart Fields [FHHA| Character
Commands Parameter Fields EEHE Date |
Comparizon operators Script Fields EEHt0| Decimal
Yariable declarations Summary Fields BH 1| Integer
Database Fields EHH 1| Integerbd
[ PRTIY CELGR] Chriee
- - ]
Script Code Errors
1
Seript Type: © Single Expression ) Full Script Close
Evaluation time: @) Default () Before Read () Readng () Printing

Save

While the Full Script option button for Script Type allows you to create powerful JadeScript class methods directly
from your report, for simple combining of database fields, it is faster and easier to use Single Expression option
button.

The Add Script Field dialog combines the ability to write Jade syntax in the Script Code text box with easy-to-use GUI
controls for users who are less familiar with Jade code.

Tip While the Full Script option button is selected in Script Type, the Script Code text box behaves like a
JadeScript class method.
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Exercise 4 — Creating a Report

In this exercise, create a report based on the banking system view created in the earlier exercises in this module.

1.

Add the following JadeScript class method to the BankingViewSchema.

rw @ JadeReportlriterManager:

Ccreate ry Cransient;
rw. startReportiiriterDesigner ("Uzer™, nuall);

Run the JadeScript class openDesigner method and then select New Report.
Add Customers to the Selected list box, name the report BankingView, and then click OK.

Create the following form.

JADE Report Designer {ChJade2022\system : a user name) - [BankingView] - O *
File Edit View Insert Report Profile Layout Window Help -8 x
1 EEEEIEEEIEEEY e | 0] [lack ~[Coner

INEEEFEEEREEEEEFEE EFEEREE EEXYIEEEE]

Design ] Preview]

Profile: |Default Profile LI ... LCollection: Custamers Selection: [none] Sort on: [none)

|||.‘I.|.2.|.3.|.4.|.5.|.5.|.?|||8|||9|||1D|||‘|1|||‘|2|||13|||14|||15|||1B|Il1?|

Report Header |~ M 1
- + Bank of Erewhon ’
1
Page Header | . Customer Report
! - N 5 E/0E72023
- TN -
v 4
Page Footer |-
1
: fl ot 335}
Report Footer |
Detail | Customers: L ast Mame |[ 844« 564 |[ 207« 22 |

a. Add String literals such as "Bank of Erewhon" or "Customer Report" by dragging a literal from the
System sheet of the Catalog of Available Fields dialog to the report.

b. Draw a line by dragging Line from the System sheet of the Catalog of Available Fields dialog to the report.

The cursor will become a line-drawing cursor that you can click and drag across the report to draw lines.
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c. Add the current date to the report by dragging a Report Date from Special Fields on the System sheet of
the Catalog of Available Fields dialog to the report.

d.  The "XXXXXXXXXXXXXXXXXX" element represents data from the database. Add data from the
database by dragging one of the elements from Database Fields on the System sheet of the Catalog of
Available Fields dialog.

For this example, use Last Name in the Customers folder.

e. Addthe page number by dragging Page n of m from Special Fields on the System sheet in the Catalog
of Available Fields dialog.

Tip Ifthe Catalog of Available Fields dialog is not visible, enable it by pressing F8, clicking the Toggle Catalog
button on the Quick Launch Tools toolbar, or by selecting the Catalog command from the View menu.

5. Toview a preview of the report, select the Preview tab to display the Preview sheet of the Jade Report Designer
window.

Exercise 5 — Report Scripts

In this exercise, use a single expression script to create a composite of multiple database fields and a String literal to
improve the details reported on each customer in the BankingView report. The goal is to output "Customer :
firstName lastName".

1.  Select the Script sheet of the Catalog of Available Fields dialog.
2. Click New, to create a new script.

3.  Call the script Full Name.
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4. Inthe Script Code text box, specify "Customer : ".Your form should look like the following.

Add Script Field - ] *
Script Mame  [Fol Name Bietum Type |SnMg[3m | ]
LCommands Fields Methodz
Avrithmetic operators E-Field Catalog BN Binary
Shing operators Report Fields FHA| Character
Commands Parameter Fields EEHE| Date |
Comparizon operators Script Fields B Decimal
Wariable declarations Surnrnary Fields BN 1] Integer
Databaze Fields B 1 | IntegerEd
bd cbbed Eicld CELGE] i
Script Code Errorz
1 "Customer @ "
Soript Type: © Singls Expression () Full Script Cloze
Evaluation time: @ Defalt () Before Fead () Fieading () Printing

Save

5. Double-click the & concatenation option under the String operators entry in the list of Commands. This will
add a & character to the script, which concatenates two strings together.
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Double-click the First Name field in the Customers option within Database Fields in the list of Fields.

Add Script Field - ] *
Script Mame  [Ful Name Beturm Type |String [20] | ]
LCommands Fields Methods
Arithmetic operators Script Fields [FHis] Binary
i Surnmary Fields [EFHA| Character
[FFDatabase Fields EHE Date |
[n] "H"th character Customers | [FHH0| Decimal
[relength] 'm' for length A First Mame B 1] Integer
[nend] "n'toend et Last Mame B 1| Integerbd
I P bd et Cicld O] Chrin
Script Code Errors
1 "Customer : ™ & {Customers::First Name}
Script Type: 0 Single Expression () Full Script Close
Ewaluation time: @) Default () Before Bead () Reading () Frinting

Save

Add another string concatenation to the expression. You can select it from the Commands list or simply type &.

Note If you simply add Last Name now, First Name and Last Name will be concatenated together; for
example, "Customer : BarbaraBayton".

To add a space after the First Name and before the Last Name, type " " and another &.
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The form should now look like the following.

9.

[n:length] "n'* for length

[nend] "n' to end
B P

Add Script Field - ] *
Script Mame  Full Mame Beetum Type  |Sting [30) | 3]
LCommands Fields Methodz
Avrithmetic operators Script Fields EEHRS| Binary
[} String operators Summary Fields B m Character
& concatenation =D atabase Fields EHE Date |
In] "r'"'th characher Customers | Erhrof Decimal
n_n E
B
&

k] First Mame
Y | ast Mame

bdobnmd Eicld

11| Integerb4

ELab | Chrine

Script Code Errorz

1 "Customer :

Scpt Type:

Evaluation time: € Default

© Singls Expression

" & {Customers::First Name! & " " &

() Full Script

() Before Read () Reading

() Printing

Finally, select Last Name from the Fields list and then click Save.

Cloze

Save

520
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10. To see your changes, select the Preview tab to display the Preview sheet of the Report Designer window.

JADE Report Designer {C:\Jad 22022 system : a user name] - [BankingView] — O X
File Edit View Insert Report Profile Layout Window Help - A%
EEEEIE ==Y e e v e
TERFNEEDEREEEEEE EX-EEEN REETIEEE:

Design

Fresview from O atab.
Previous F'age| Mest F'age| First Page | Last F'age| Reduce | Find | Find Mest |F'age‘| of 10 rEwIER lom Ualahase

Bank of Erewhon

Customer Report
03/08/2023

Customer : Barbara Baynton
Customer : Charles Piggott
Customer : Dickenson 'Watzon
Customer : Lee Andrews
Cusztamer : Duaniel Hodgson
Cugtomer ; Edward McDemnot
Customner ; Martin Flexmare
Customer : Kathleen Brock
Customer : Pauline Bum

Customer : Wl Sharp

Detail | Ful Hame [ 2143 ][ 213x27 |
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Exercise 6 — Extracting a Report
In this exercise, extract the BankingView report to a variety of formats.
1.  Select the Extract Data command from the File menu.

The following dialog is then displayed.
Report Parameters x

Eutract output farmat:
© File [Delimiter Separated D ata) () HTML [HyperT ext Markup Languags]

() Text [optionally paginated) () #ML [Extensible Markup Language)

() BTF [Rich Test Farmat)

Mawimum Objects to Estract (O fiar ro lirnit)

Dutput file name: |C:\Hepurts\ESVHepurt.csv | | Browse |

Uze Client File Spgtem? [othenawize Jade AppServer File Sypstem)

[] Usge UTF-& file encading

2. Select the File (Delimiter Separated Data) option button.

3. Click Browse at the right of the Output file name text box, to locate a convenient folder; for example,
C:\Reports.

4. Ignore the Maximum Objects to Extract text box, and Use Client File System and Use UTF-8 file encoding
check boxes.

5. Click OK, to extract the report as a CSV file.
6. Repeat steps 1 through 5 of this instruction for each of the available output formats.
7. View the generated files.

You will see that some look similar to the preview (for example, HTML output when viewed in a browser) and some
different (for example, CSV output).
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Report Writer Groups

Report groups enable you to group data by subcategory and optionally produce summaries of the data within each
group.

This can be useful for reporting on one-to-many relationships, grouping all data of the many property by a unique
identifier of the one. For example, you can group all bank accounts by their customer's ID number, to display the bank
accounts of each customer in the bank.

p

=% Hom ==
Previous F'agel MNexst Page| First Page | Last Page | Reduce | Eind ‘ Find Mext |Page‘| of 1 Saved Query
~
Accounts by Customer Report
03/08/2023
Clark Kent
Aecount 1 45.00
Total: 45.00
Bruce W ayne
Account 1 50,000.00
Account 2 45,000,000.00
Account 3 22050323
Account 4 750,000.00
Total: 46,020,503.23
[¥]
< . .

To create a group, select the Group command in the Insert menu.
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The Add New Group Section dialog is then displayed.

Ade Mew Group Section *

Group Alias

|.-’-'-.u:u:u::unts by Custorner

Group-by Field
[51 Report Figlds

= Group Order
0O Azcending

() Dezcending

You can name the group with an alias and select any of the features selected in the reporting view.

GroupsExample EI @

Design Preview

Profile: |Default Profile v| ... Collection: Al Bank dccounts Selection: [none] Sort on: [none]

||||‘||||2|||3|||4|||5|||5|||?|||8|||9|||1|:||||‘|1|||12|||‘|3|||14|||‘|5|||1E|||‘|?|

Report Header | _
Page Header

GH - Accounts by | _[
Customer | -

Detail

GF - Accounts by
Customer |-

Page Footer

Report Footer

Tlliaccounts b-‘_l:l Customgesoietii s ois i ol iodolo0 it 00000000000 0o00 000000000000 0000 0000000000000 000000 |
L L L a

The report will surround the Detail section with new sections for the group - a group header above it and a group footer
below it. By default, the header contains the alias of the group and the value of the selected feature for each group
entry. You can modify this to meet your requirements; for example, if you want to put the name of the customer instead
of the ID number, or to change the font. Although the group footer is empty, by default, it is however is a good place to
put data summaries; for example, the total balance of the bank accounts of each customer.



jJadeplatform Developer's Course

525 Report Writer

In the detail section, you should put the data that you want shown in each grouping; for example, the balance of each
account.

The Summary Sheet

The Summary sheet of the Catalog of Available Fields dialog is used for producing totals and averages of sets of
data. These summaries can be inserted into the report like any other element and can provide useful information such
as the total balance of the accounts of a customer or a running total of how many accounts each customer has.

Catalog of Available Fields x
Select MHew Update Delete Cloze

System || Param | Scrpt  Summary | Marables | Methods

| x |

Select Summary Field

10| Tatal B
10| Customner's Taotal Balance

To create a new summary, use any of the following actions from the Catalog of Available Fields dialog.

m  Click the New button.

m  Press the Alt+N shortcut keys.
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The Add Summary Field dialog is then displayed, from which you can create the new summary.

Add Summary Field x

MName

‘A Count of Accounts |

Summary Field

|.-’-'«II Bahk Accounts:balance - |

Summary Function
|D:|unl - | Bunning Tatal

Reset
() Mever

© ‘When Database Field Changes

|.-’-'«II Bahk Accounts:Customer (D - |

() Wwhen Group Changes

() After Printing

The value of the Summary Field combo box is the feature of the collection objects to be summarized. Although this
can be any feature, the entities available in the Summary Functions combo box depend on the type of the value
selected in the Summary Field combo box.

The Summary Function is the manner in which the Summary Field is to be summarized, and can be one of the
following values.

Function Description

Count Total number of instances within the collection of the selected field.

Distinct Count Number of unique values amongst the instances within the collection of the selected field.

Non-null Count Number of instances that are not null within the collection of the selected field.

Max Highest value found amongst the instances within the collection of the selected field. This
can be a numerical maximum or an alphabetical maximum, depending on the type of the
field.

Min Lowest value found amongst the instances within the collection of the selected field. This

can be a numerical minimum or an alphabetical minimum, depending on the type of the field.

Sum Total of all the values of the target field within the collection. This can be applied only to
numerical fields.

Average Mean value of all the values of the target field within the collection. This can be applied only
to numerical fields.

Non-Zero Average Mean value of all the values of the target field within the collection, with zero-values skipped.
This can be applied only to numerical fields.

The Running Total check box is used if the summary needs to be updated continuously between each item of the
collection. As this incurs a performance cost, you should not check this if you are presenting the summary only at the
end of a group or at the end of the report.
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The Reset group box in the lower half of the dialog is used to select when the summary is reset. For a summary of the
whole report, select Never or After Printing. These values behave identically except when performing multiple print
runs within the same Report Writer Designer session, in which case the After Printing option button resets the total
between print runs.

To create a summary for each group when using the Groups feature, select the When Group Changes option button,
which resets the summary between each group of the collection.

You can also specify the summary to reset when a specific database field changes, by selecting the When Database
Field Changes option button.

Exercise 7 — Grouping Data

In this exercise, design a new report of all Customers, grouped by Address.

1.

o > w0 DN

Open the Report Configuration application by running the JadeScript class startConfiguration method.
Select the Open command from the View menu.

Open the BankingView configuration.

In the Customer class, add the address feature and change its alias to Address.

Close the Report Configuration window and then open the Report Designer window (by running the JadeScript
class startDesigner method).

Create a new report called CustomersByAddress, with Customers selected.

JADE Repart Designer {(C:\Jade2022\system : a user name) - [CustormersByAddress] - O X
Eile Edit View Insert BReport Profile Layout Window Help - 8%
1 EEEEIEEEIEEEY ] <106 7] @] |

EEFEEEPEEFEEEFEE EX-XEE EEXYIETEE]

Design Freview

Profile: |Default Profile - | ... Collection: Customers Selection: (none) Sort on: [hone)

|||.1.|.2.|.3.|.4.|.5.|.5.||?|||8|||9|||‘|D|||11|||12|||‘|3|||14|||15|II‘IBIII‘I?I

Report Header | - - - B
| ‘Bank of Erewhon'
Page Header | _ . ~ .
; *Customers by Address-
Z f9/0672023]
| —
GH - Address | RIOOHEOLOLRLOOTIOSII000I00080]
Detail |_ st
4] - . :
GF - Address |
:I
Page Footer |
{ of 53]

Feport Footer | Mo current Field |[ 854 =634 ||
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7. Design the report, as follows.

a. The GH - Address and GF - Address are the header and footer for the Address grouping. To add the

Address grouping, select the Group command from the Insert menu and then fill it out as shown in the
following dialog.

Aclel Mew Graup Section x

Group Alias
|.~'l'l.c|dress

Group-by Field

_1 Report Fields

1 Scripts

[Z1 Method Fields

KA Databaze Figlds Group Order
V3 Customers

I_E Address o gscending

(=] |k, First Name = )

B Last Mame () Descending

b. By default, the Group Header contains a String literal of the name of the field (Address, in our case) and

the selected Database Field value. These should be replaced by a Single Expression Script Field, to
format the data more appropriately.

Add Script Field - O X
Script Mame  [Address Beturn Type |String [30] | [
LCommands Fields Methods
Avithmetic operatars Script Fields [Fhi% Binary
Shing operatars Suramary Figlds EHA| Character
Commands 1D atabase Fields | EEHE Date |
Comparizon operators B} Customers [EHto| Decimal
‘ariable declarations — B Address [F=H 1| Integer
i First Mame [FH 1] Integerkd
bl 1 ot bl o, e b | Chrjmg
- - 'l
Script Code Errors
1 "address: " & {Customers::iddress)
Seript Type: © Single Expression () Full Script Claze
Evaluation time: @) Default () Before Fead () Feading () Printing

Save
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c.  The Detail section should contain the following Single Expression Script Field value.
Update Script Field — O x
ScriptMame  [Full Name Eieturn Type |5tring (20 5]
LCommands Fields tMethods
Aiithmetic operators Script Fields [+ Binary
Sting operatars Summary Fields EEHA| Character
Commands 1D atabase Fields E}E D ate |
Camparison operatars Customers | (k0| D ecimal
Wariable declarations Address EEH 1| Integer
2, First Mame [EH 1| IntegerEd
b hlarn Coblab | Sheien
- - ]
Secript Code Errors
1 fCustoners::First Name! & " " & [Customers::Last Name!
Script Type: © Single Expression () Full Seript Cloze
Evaluation time: @) Default Before Aead () Feading () Printing C ave

To view the report, select the Preview tab of the Jade Report Designer window.

Exercise 8 — Summarizing Data

In this exercise, use the Summary feature to count the number of customers at each address.

1.
2.

Select the Summary tab on the Catalog of Available Fields dialog, to display the Summary sheet.

Add a new summary by clicking the New button when the Summary sheet is displayed.
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3.  Fill out the form, as follows.

Ade Summary Field

MHame

|T|:|ta| Cugtomers in Address

Summary Field

|Custu:umers::.-’-'«ddress

Summary Function

|D:|unt -

Reset
() Meyer

() When Database Field Changes

[_] Bunning Total

|Gru:uup #1 [ Address |

© when Group Changes

() After Printing

Apply

Cloge

530

Note We could add this Summary field directly to the report. However, it can also be used within a Single
Expression Script Field as a convenient way to include a label.

4. Create a new script, as follows.

Add Script Field — O *
Scrpt Mame [T atal Customers Bieturn Type |String [E0] | &
Commands Figlds Methods
Arithmetic operators Seript Fields R Binarw
String operatars [=F Summary Fields BHA| Character
Commands |_ KN Total Customers in Addie EEHE]| Date
Comparizon operators [} D atabaze Fields [EHt0) Decimal
"ariable declarations Customers R 1] Integer
Address B 1| Integersa
b | Eirct blore, | o ETY = TS
|
Script Code Errars
1 "Total Customers in " & {Custowmers::Address) & ": " & {!Total Customers in Address}.3tring
Sciipt Type: © Single Expression O Full Sciipt Close
Evaluation time: ) Default () BeforeRead () Reading () Printing

Save
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Note The value in the Return Type text box has been changed from String[30] to String[60], as the results of
this script may be longer than 30 characters.

To modify the return type, click the button at the right of the Return Type text box.
The Summary field has also been cast to a String type, by appending .String at the end.
5.  Add this new script to the report in GF - Address and set it to underlined.
JADE Repart Designer {C\Jade2 022\ system : a user name) - [CustomersByAddress] — O *
Eile  Edit View Insert Report Profile  Layout Window Help -8 %

I EEEEIEECIEEEY] AEl <16 [ U] I
I EEFREEPEEEEEFEER EXEEEl EEXYIEEEE]

Design Preview
Prafile: |Default Prafile v| ... Collection: Customers Selection: (hone] Sort o [hone)

||||‘||||2|||3|||4|||5|||5|||?ul:8|||9|||1U|||‘]‘||||‘]2|||13|||‘|4|||‘|5|||‘|B|||‘|?|

Report Header | _

i ‘Bank of Erewhon'

Page Header | _ - - .
] +Customers by Address-
£19/08]202%]

|
GH - Address | P lae e e e et e

Detail | - Pl e

GF - Address | - B A AT 04

Page Footer

Report Footer

Group Foater - Address Mo current Field |[ 832« B34 |

6. Select the Preview tab of the Jade Report Designer window, to view the report.

Root Collections

Reports are based on root collections, which provide the primary source of data for your reports. These root
collections must be existing collections containing objects that have been selected in the Types & Features pane of
the Report Configuration window.

To set the root collections for your reporting view, use the Root Collections sheet of the Report Configuration
window.
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The Root Collections sheet contains a representation of all collections in the schemas between the top-level schema
and lowest-level schema, inclusive.

JADE Repart Configuration (CJade2022'system @ a user name) - [Reporting View Configuration for BankingView]

View Configuration Type Edit Window Help

Tvpes & Features  Root Collections | Script Methods Joing Statistics

Top-evel B ankingt odels chema Pl [Fath
Lowestlevel  BankingWiewsS chema

£ app

= global

(= Object

1 alBankAccounts [Bankdccount)

1 allCustomers [Customer)
1 alHigh aluedccounts [BankAccount)

Bankdccount

(=1 Custormer

L0 allBankdccounts [Bankdccount)

1 MaoneyPit

|firsl|nstance - | =]

|Bank | !

Note Classes themselves are represented by class-name.instances (for example, Client.instances, and therefore

can be selected as a root collection. However, it is more usual to use a collection that has been defined explicitly in the
schema.
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When selecting a class or collection, the Root Collection Path pane will show which reference is currently
highlighted, with a traffic light symbol showing whether it is valid as a root collection.

Top-level B arkinghd odelS chema
Lowestdevel  BankingviewSchema

C app
1 glabal
=l Object

1 alB ankAccounts [BankAcocount]
1 allCustomers [Customer]
1 alHight aluefcoounts [Bankbdccount)
BankAccount
= Customer
L alE arkfccounts [BankAcoount]
1 M aneyFit

|first|nstance LI =

|Bank | !

As the firstinstance property of the Bank class is a singular Bank object rather than a collection, this path is invalid,
and the traffic light shows red.
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As Bank.instances is a collection of all the Bank objects, the path is valid, and the traffic light shows green. However,
this is likely not a useful collection to report on.

|fir$t - | =

|Bank.instances | !

As Bank firstinstance.allCustomers is a collection containing Customer objects, the path is valid, and the traffic
light shows green.

|aIIB ankiccounts - | =

|Eank.first|nstance. allCustomers | !

When you have selected a valid collection to add as a Root Collection, click the green arrow button at the right of the
header, to add it to the Selected Report Root Collections pane.

Alternatively, you can add it by double-clicking it in the Root Object pane.

As with types and features, you can set an alias if you do not want to use the variable name of the collection.

Aliaz [Fath
allB ankdcoounts B ank. firstinztance. allE ankAccounts
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Setting Security Options

When designing reports in the Report Writer, it is often necessary to consider which users should have access to
which reports and put security measures in place to enforce access rules. By default, all users have full access to all

reports.

To allow for the definition of access rules, the JadeReportWriterSecurity class of RootSchema provides the

following methods.

Method

Description

canAccessConfiguration

canAccessDesigner

canAccessFolder

canAccessReport

canAccessView

canAccessViewClass
canAccessViewFeature
canDeleteReport

canMaintainFolders

canMaintainSystemOptions

canMaintainViews

folderDeleted

folderPathChanged

isViewFeatureAccessSet

newFolderAdded

newReportAdded

newViewAdded
reportDeleted

reportNameChanged

Returns the type of access that the specified user has to the configuration
application.

Returns the type of access that the specified user has to the designer application.

Returns the type of access that the specified user has to the specified folder in the
configuration application.

Returns the type of access that the specified user has to the specified report when
reports are listed for selection.

Returns the type of access that the specified user has to the specified view when
reports are listed for selection or extraction.

Controls visibility of view classes in the designer application.
Controls visibility of view features in the designer application.
Controls which reports the user can delete.

Returns the type of access that the specified user has to folders in the
configuration application.

Returns the type of access that the specified user has to system options in the
configuration application.

Returns the type of access that the specified user has to views in the configuration
application.

Called when a folder is deleted, with the specified folder path in the same format
as that of the newFolderAdded method. Enables synchronization of user security
details when a folder is deleted.

Called when a folder path is changed, with the specified folder paths in the same
formats as that of the newFolderAdded method. Enables synchronization of user
security details when a folder name is changed or the folder is moved to another
parent folder.

Specifies whether the user can access the view.

Enables the user who created a new report to access that report when security is
set.

Enables the user who created a new report to access that report when security is
set.

Enables the user who created a new view to access that view when security is set.

Called when a report is deleted. Enables synchronization of user security details
when a report is deleted.

Called when a report name is changed. Enables synchronization of user security
details when a report name is changed.
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Method Description
viewDeleted Called when a view is deleted. Enables synchronization of user security details

when a view is deleted.

viewNameChanged Called when a view name is changed.

These methods will return one of the following constants, as defined on the JadeReportWriterSecurity class.

Class Constant Value Description

FULL _ACCESS 2 Allows full access to the report for definition and use

NO_ACCESS 0 No access is allowed to the report

READ_ONLY_ACCESS 1 The report can be accessed and run but the definitions cannot be changed

To change the access rules from the default (that is, all users can access all reports), the methods can be
reimplemented on a user-defined subclass of JadeReportWriterSecurity.

g g S g S S ——

ErewhonInvestmentsModelSchema Class Browser: ReportSecurity

El Object - Attributes  Constants  References - Instance Type Interface

- can&ccessConfiguration ()

A ctivity S.opent

Application

Collection

(=] DocumentHub

Exception

Global

(=] IntialDataloader
] JadeRepartitriterSecurty
| |—E| 2Ep0 rity

[=] JadeRestService

u] ladeScrint

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| EJ Class Details W Froperty Details _
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

[r)

caniccesslesigner (userliiane: String): Integer updating:

begin
if userlame = "idmin"™ then
return FULL_ACCESS;
elseif userljane = "Uzer” then
return READ _ONLY_ACCESS:
else
app.magBox ("The user” & userlance & " does not have access to this report.”, "Inwvalid Login', MagBox OE_Only);
return NO_ACCE3:;
endif;
end;

e -

In this example, whenever the Report Writer Designer window is opened, it checks the user name that was provided. If
itis "Admin", the user has full access to reports. A user name of "User" returns read only access. An error message
box is displayed and the Report Writer Designer application will not open for any other user name.

Note Thisis a simplified example, normally there would be a greater level of security defined in the method than
simply checking for an expected user name.
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Exercise 9 — Specifying Designer Security Settings

In this exercise, add a password to the Report Writer Designer application, to prevent unauthorized access.

1.
2.

Open the BankingViewSchema in the Class Browser.

Press F4, to display the Find Type dialog and then search for JadeReportWriterSecurity, opening it in the
current browser.

Add a JadeReportWriterSecurity subclass called BankingReportSecurity.

Add a method called canAccessDesigner to the BankingReportSecurity class and click Yes on the message
box warning that you are reimplementing a superclass method.

Code the method as follows.

canhccessDhesigner | 1 tring): Integer updating;
vars

form : Logomn;
begin

]
I
I
I
I
I
I
l
i create form transient:
: form. showModal () :

| if form.txtPassword. text = "secret” then
I return FULL_ACCESS:
: elae

: app.maghox ("Incorrect Password.”, "Login Failed™, MagBox 0K _Only):
: return NO_ACCESSE;

: endif;

:Epilug

: delete form;

I

rw @ JadeReportWriterManager;

SArw. startReportiiriterDesigner ("User™, mull) ;

I

I

I

I

I

I

I

I

: create rw transient:
:

i rw. startReportlWriterDesigner ("User”™, BankingReportiecurity):
I

I

I

I

I

Run the JadeScript class method. If you enter secret as the password, the Report Writer Designer application
starts as normal; otherwise you are denied entry.

Exercise 10 — Specifying Configuration Security Settings

In this exercise, add a user name requirement to the Report Writer Configuration application.

1.

Add a method to BankingReportSecurity called canAccessConfiguration and then click Yes in the message
box warning that you are reimplementing a superclass method.
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2. Code the method as follows.

IrT:anAccessEunfiguratinn[ : Atring): Integer updating: 1
! I
ihegin i
: it = "Adnmin™ then :
: return FULL _ACCESS: !
: elaseif = "User” then :
: return FEAD ONLY ACCEZS: :
: else :
: return NO_ACCESS: !
: endif: :
:End: :

i
I

I

I

I

: rw i JadeReportWriterManager:
lhegin

l Create rw transient;
l At atartReportiiriterConfiquration(“Uzer™, mull):

: riw. tartReportiiriterConfiquration("Adnin™, BankingReportiecurity)
lepilug

: delete ru;

I
I

4.  Runthe JadeScript class method, which should allow you full access.

Try changing the user name from Admin to User for read-only access, or any other user name for denial of access.



REST Services

The Jade Platform provides the ability to provide RESTful web services from a Jade database, as well as a limited
capacity for acting as a REST client. The JadeRestService class handles the processing of REST requests, and the
JadeHTTPConnection class can send POST and GET requests to a REST web server.

Representational State Transfer (REST) is a type of web service that receives and responds to HTTP requests in
JSON (JavaScript Object Notation) or XML (eXtensible Markup Language). REST web services are a lightweight
alternative to other web services such as SOAP (Simple Object Access Protocol) and WSDL (Web Services
Description Language).

One aspect of REST web services that causes them to be more lightweight than SOAP-based web services is their
property of statelessness. Statelessness means that a web server handling REST requests does not store any
information about the client on the server. The client is responsible for maintaining any required state information and
communicating its state to the server as part of any request that requires it. This means that, from the server's
perspective, all requests are completely isolated from each other and as such, the cost of each client is lessened,
improving scalability potential.

REST requests embed all required query parameters within the URL, meaning that the URL will contain not only the
location of the web provider but also the type of request and any parameters needed for that request. This style of URL
is known as a REST-style URL. For example, consider the following URL.

http://localhost/RestfulJade/jadehttp.dll/Customer/3.xml?RestService

This URL contains both where to find the web service (that is, the location of the resource) expressed in the
http://localhost/RestfulJade/jadehttp.dll/ part and also the request itself, expressed in the
Customer/3.xml?RestService part. This request part of the REST-style URL expresses that the method name is
Customer, the parameter to pass is 3, the returned message should be in XML format, and the name of the Jade web
services application is RestService.

Internet Information Services (lIS)

Internet Information Services (l1S) is Microsoft's web server software for hosting web services. IS is most commonly
run on a dedicated machine running Windows Server but can also be run on a home computer running Windows 7 or
later for smaller-scale operations.

When a machine running IIS receives a web request, it checks its list of applications for one that matches the request,
and delegates the request to the web service provider specified in the application. For Jade databases acting as a web
service provider, this is done by specifying the jadehttp.dll file, found within the bin directory of the Jade Platform
installation folder. This DLL file then sends the request through the port specified in the jadehttp.ini file. Whichever
Jade application is running and listening for requests on the matching port handles the request and returns its reply
through IIS and back to the client.
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REST Services Applications and JadeRestService Class

The Jade Platform's implementation of REST web services relies on having an application of application type Rest
Services (or Rest Services, Non-Gui) with a reference to a subclass of the JadeRestService class specified in the
Rest Service Class list box on the Web Options sheet of the Define Application dialog.

X
Define Application

Cannection Name 0.0.0.0:26000
Application Copies 1

Session Timeouk 0 {mins)
Minimurn Response Time |0 (sers)

[Jpisable Messages [ Exclude Protected Properties Use [50 8601 Time
Timeskamp TimeZone Ebc/UTC (2}

Etc/UTC -

HTML Documents _ JADE Forms

~ URL Setkings
Scheme http bl

Machine Mame localHosk
Wirtual Direckory | Restfullade

Suppart Library jadehttp. dil

Rest Service Class

Generate Descripkion ‘ |Generate OpendPL... |

= e

This application is the entry point into the Jade database and calls the processRequest method of the specified
JadeRestService class subclass whenever a request is received on the port specified in the Connection Name text
box.

The processRequest method of the JadeRestService class is responsible for determining which method should be
called to fulfil the request, calling that method, and then calling the reply method of the JadeRestService class to
send the returned value of the called method back to the client. To determine which method to call, it concatenates the
type of request (that is, GET, POST, PUT, or DELETE) with the name provided in the URL. For example, a GET
request with Customer as the provided name calls the getCustomer method.
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Exercise 1 — Setting Up IS

In this exercise, set up IIS for use with REST web services.

1. Open the Windows Control Panel and search for windows features.

windows features - All Control Panel ltems - O X
<« v M > Control Panel » All Control Panel ltems ~ @ windows features b4

File Edit View Tools

~ Programs and Features
[‘] G Turn Windows features on or off

eSearch Windows Help and Support for “windows features”

2. Select Turn Windows features on or off. The Windows Features window is then displayed.

[=d Windows Features = O X

Turn Windows features on or off

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

= [m] = Application Development Features ~|
.NET Extensibility 3.5
NET Extensibility 4.7
Application Initialization
ASP
ASP.NET 3.5
ASP.NET 4.7
CaGl
ISAP| Extensions
ISAPI Filters
Server-Side Includes
_WehSncket Protncnl hall

LDDI!DDDDDD

3.  From this window, expand Internet Information Services, then World Wide Web Services, then Application
Development Features, and check the following check boxes.

o CaGl

o ISAPI Extensions
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In addition, from this window, expand Web Management Tools, which is under Internet Information

Services, and then check the IIS Management Console check box.

Windows Features - O X
Turn Windows features on or off @]

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

' = [®m  Internet Information Services N
| FTP Server
= @ @ Web Management Tools
[0 1S 6 Management Compatibility
IIS Management Censole
[J | 115 Management Scripts and Toels
[J | s Management Service
[m]  World Wide Web Services
] Internet Information Services Hostable Web Core
[J  Legacy Components
Media Features
Lm 1 Microsoft Messane Ouene (MSMO) Server v
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5.  Open the Internet Information Services (11IS) Manager.

D £03 Filters ~

Best match

“3. Internet Information Services (lIS)
< Manager
Desktop app

£ Internet Information Sed

Tip The easiest way to access it is to search for it.

6. From the Connections panel on the left of the IIS Manager, select Application Pools.

7. From the Actions panel on the right, select Add Application Pool.
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10.

11.

REST Services

Call the application pool REST and set Managed pipeline mode: to Classic.

Add Application Pool ? X
Name:
REST
NET CLR version:
.NET CLR Version v4.0.30319 v

Managed pipeline mode:

Classic v

[4] Start application pool immediately

From the Connections panel, right-click Default Web Site and then select Add Application.

Call the application RestfulJade and set the physical path to the bin directory of your Jade Platform installation.

Edit Application ? X
Site name: Default Web Site
Path: /
Alias Application pool:
|Restfullade | |REST Select...

Example: sales

Physical path:

|<insta||-dir>\bin

Pass-through authentication

Connect as... Test Settings...

[] Enable Preload

Select the newly created RestfulJade application from the Connections panel and then open Handler

Mappings from the center panel.
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12.  Select CGl-exe from the middle panel and then select Edit Feature Permissions from the Actions panel in the
right. Check all check boxes.

Edit Feature Permissions ? X

Permissions:

Read
Script
Execute

Select ISAPI-dIl from the middle panel and then select Edit from the Actions panel on the right. Set the
executable to the jadehttp.dll file in the bin directory of your Jade Platform installation.

Edit Script Map ? X

Request path:
*dll

Example: *.bas, wsvc.axd

Executable:
|<install-dir>{\bin\jadehttp.dil

’ISAPI-dII

Request Restrictions...

Exercise 2 — Creating a REST Provider

In this exercise, create a Jade application that provides REST web services.
1.  OpenJade ifitis not already open, and then create a schema called RestfulSchema.
2. InRestfulSchema, create a class called Company and another class called Customer.

3. Tothe Customer class, add a public attribute called id of type Integer and a public attribute called name of type
String.

4.  Search for MemberKeyDictionary (F4) and then add a subclass to it called CustomerDict that has membership
Customer and key id.
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5. Tothe Company class, add an inverse reference with Customer, as follows.

=
Define Reference

Current Class kompany | Relaked Class  |[Customer -
1 o [~
@ one O Mary ) One @ Mary
r— Multi Valued Property  Property
[dame allMyCustamers MName iy Company Ad
Tvpe CuskarnerDick Tvpe Canmnparny hd
Conskraink - Constraink

[ allaw Transient bo Persistent Reference [ allaws Transient ko Persiskent Reference

[ Access [ Access
@ Public O Protectad O Read Only @ Public O Protacted O Read Only
— Update Made — Update Mode
) Marual (®) Automatic (O Manjtuto (® Manual () Autamatic () Man/auta
[ peferred Execution Deferred Execution
r Relationship Type r Relationship Type
) parent O child ® Peer O Parent O child ®) peer

[ 1nwerse Mot Required

[ trwerse Mot Required
[ subschema Hidden

[] Subschema Hidden Remove Inverse Add Inverse

Defined Inverses

- [ =

Reference 'Customer::myCompany’' is now Public

o Inverse property called myCompany
o Both access types Public

o Automatic allMyCustomers to manual myCompany



jJadeplatform

Developer's Course

REST Services

6. Create a JadeScript class init method, coded as follows, and then run it.

Hnit(;

I

vars
company : Comparny:
cust ! Customer;

begin
beginTransaction:

create COmpany;

create cust;

cust.id = 1;
cust.name := "Albert EBrian':
cust.nylompany := Company.

create cust;

cust.id 1= 2
cust.name := "Carla Donaldson™:
cust.nylompany := Company.

Create cust;

cust.id = 3;

cust.name := "Edward Field=":
cust.uylCompany := company.
commi tTransaction:

547

7. Inthe Class Browser, search for JadeRestService (F4) and then add to it a subclass called MyRestService.

8. Tothe MyRestService class, add a method called getCustomer, coded as follows.

return proXyCustoner ;

A4 We need to send a proxy to awoid object access conflicts.
proxvlustomer = thelCustomer.copyielf(true) ;

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
|getlustoner | : Integer) : Customer;

I

I

:vars

: theConpaty : Company;

: thelustoner i Customer;

: proxvlustomer : Customer;

I

I

:hegin

: A4 Company. firstInstance is not scalable, but will serwe for this exercize
: thelConpaty 1= Company.firstInstance;

: thelCustomner = theCompany.allMyCustoners[
l

I

I

I

I

I

I

I
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9.  Open the Application Browser (Ctrl+L) and add an application called RestService, with the application type Rest
Services.

=
Define Application

hame [Restservice |

Help File | |
yersion # | |

Default Locale | v |

Application Type  |Rest Services v |

—Web Application Type

O JADE Farms O HTML Docurents @ Rest Services

 Ican

| Change... | | Clear |

Startup Formn | |

&bout Farm | |

[] shows Super Class Methods
Initialize Method
| |

Finalize Method
| |

e
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Select the Web Options sheet and specify the following.

Define Application

Connection Mame localhost: 20001
Application Copies 1

Session Timeouk 0 {mins)
Minimum Response Time [0 (secs)

[J pisable Messages [ Exclude Protected Properties [] Use IS0 8601 Time

Timeskamp TimeZone EbcjUTC (Z)

EbciUITC -
HTML Documents _ JADE Forms
— URL Settings
Scheme http bl
Machine Mame localhost

Wirkual Directary | Restfullade

Suppart Library jadehttp.dll

Rest Service Class

Generate Description | |Generate OpengPl... |

=

For the connection name, enter localhost:20001

For the machine name, enter localhost

549

For the virtual directory, enter the name of the IIS application created in Exercise 1 of this module; that is,

RestfulJade

All other settings can be left as the default values
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10.

11.

12.

Start the RestService application.

Rest Services application monitor for RestService

File ¥iew Session Help

28 August 2023, 14:39:49 Message content logging is enabled

Open a web browser and then navigate to the following URL.

REST Services

http://localhost/RestfulJade/jadehttp.dll/Customer/3/?RestService

Note that the URL has the following parts.

o http:/llocalhost means use the current computer as the web server

o /RestfulJade means use the handler mappings specified in the RestfulJade IS application; that is, the

jadehttp.dll specified in the ISAPI-dIl mapping

o /Customer/3 means call the getCustomer method with the parameter 3

o /?RestService means use the RestService Jade application

The following error is displayed.

The application is not defined in sites configuration JadeHttp ini file.

The application 'RestService' is unknown

Don't panic. As the jadehttp.ini file is not needed except when using Jade as an HTTP server, it is generated
only when attempting to use Jade as an HTTP server for the first time. Navigating in File Explorer to your Jade
Platform installation folder, you will see the following folder has been created.

r -
Marne
bin
hin_jadehttp 22/03/2023 1:03 pm
CrashLogs 18/10/2022 2:43 pm
lags 204032 5 pm

ProcessDumps 21/08
reparbwriter 181072022 2:30 pm

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
| system 2E/E 2025 STu am
[

[

File falder

File falder

File falder
File falder
File falder
File falder
File falder
File falder
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13.  Open this folder, then edit the ini folder within it, adding the following [RestService] section to the jadehttp.ini

file.
Q{ ChJade2022bin_jadehttpiini®jadehttp.ini - Motepad ++ — O x
File Edit Search  View Encoding Language Settings Tools Macro  Run
Plugins  Window 7 + ¥ X
I e = = = b a ¥
(4] JDM@@@| l:j|¢-’-‘l' ||.!@IH;§!\'4|('g :'| |
= jadehttp.ini tﬂl
1 [Fl[Tadehttp Logging]
2 trace=false
3 —traceFile=default
4 [Fl[Tadehttp Files]
5 fileTransferDirectory=default
[ “Firewall=fals=se
7 Eﬂ[RestServine]
=] TepConhection=localhost
=l TepPort=20001
10 “hpplicationType=Restlervices
Ln: 10 Cal:29 Pas: 202 Windows (CR LF}  UTF-2 M5

Note The TcpPort parameter value can be any unused port, but it must match the port number specified in the
Connection Name text box on the Web Options sheet of the Define Application dialog for the Jade Rest
Services application.

14. Reopen the http://localhost/RestfulJade/jadehttp.dll/Customer/3/?RestService URL. It now shows a JSON string
representation of the Customer object, as follows.

{"id":3, "myCompany":null, "name" :"Edward Fields"}

Note The default representation of objects is JSON. This could also be set explicitly; for example,
http://localhost/RestfulJade/jadehttp.dll/Customer/3.json?RestService.

15.  Modify the URL in the browser to the following, and then refresh the page.

http://localhost/RestfulJade/jadehttp.dll/Customer/3.xml?RestService

This will show the same customer, but this time in XML format rather than in JSON.

Thiz XML file does not appear to have any style information associated with it. The document tree i1s shown below.

v<Customer xmlns:z="http://schemas.mi . f2003/10/5erialization/"
wmln=:a="http/ /= F10/ v

¥ o®3iinil="trus"/>

i Fields</name:>

Note The myCompany reference is null, as the Customer object passed to the browser was a clone, and
references of clones are not automatically cloned (although it can be set explicitly, if required).
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Making REST Requests from Jade

In addition to functioning as a provider of REST web services, Jade can also act as a client. The Jade Platform
provides the JadeHTTPConnection class, which can send HTTP requests including those of the form required for
REST web service providers.

Although the JadeHTTPConnection class provides many methods, the one we will use is the getHttpPage method,
which returns a JSON or XML string containing the REST response and has the following parameters.

Parameter Description

pVerb The HTTP verb as a String; for example, GET or POST.
pServerName The URL of the web server. It should contain the full REST-style URL.
pUrlAddress Not needed for REST requests, so it can be null.

pUrlAddress Not needed for REST requests, so it can be null.

pContentType Not needed for REST requests, so it can be null.

For example, consider the following JadeScript class method, which returns the same result as navigating to
http://localhost/RestfulJade/jadehttp.dll/Customer/3.xml?RestService in a browser.

lrestfulExample() ;

VArs
httpLomtection @ JadeHTTPConnection:
restitylelRL : String:
begin
create httplConnection transient:
restitylelURL = "http//localhost/Restfuldade/jadehttp. dll /Customner /3. xnl *Restiervice’;

write httpConmtection.getHttpPage ("GET™, rest3tylelURL, null, null, nuall):

epilog
delete httpConnection;
end;

HTTP Request Types in Jade REST Requests

So far, we have only performed GET requests through REST web services. Jade REST services are also compatible
with the GET, POST, PUT, and DELETE HTTP request verbs, as follows.

Verb Description

GET Retrieves a representation of a resource from a web server. This representation can be in JSON or
XML format. GET requests should never modify any of the resources of the web server.

POST Creates a new resource on the web server. Note that POST requests are not idempotent by default;
that is, multiple identical POST requests create multiple identical resources.

PUT Updates an existing resource on the web server. Unlike POST requests, PUT requests are
idempotent. As such, multiple PUT identical requests cause only a single change to the web server's
resources.

DELETE Deletes a resource on the web server. Although usually idempotent, repeated identical DELETE

requests may return error 404, as the target resource no longer exists after the first deletion.
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Note An idempotent request is one where making the request multiple times results in the same behavior as making
the request a single time only.

Exercise 3 — Creating a REST Client

In this exercise, create a Jade application that acts a client to the web server created in the previous exercise and uses
REST requests to read data from the RestfulSchema schema.

1. Create a schema named RestfulClient.

Note Asthe REST client will not directly reference RestfulSchema but uses REST requests to obtain relevant
data, it does not need to be in the same database (or even on the same physical machine). However, since we
are assuming you do not have multiple Jade databases available, a Jade database can act as a clientand a
server at the same time for the purposes of this exercise.

2. From the RestfulClient schema, open the Jade Painter.

Create a form called RestfulForm and add the following controls.

RestfulForm E@

REST Client for Customer Database

Create Customer

o Alabel called IbITitle with:

—  Caption: REST Client for Customer Database

Alignment: 7 - Center - MIDDLE

FontName: Elephant

FontSize: 14



jJadeplatform Developer's Course

554 REST Services

o Atable called tbiICustomers with:
—  Columns: 2
—  fixedColumns: 0

o Atext box called tbCustomerName

o Abutton called btnCreateCustomer with:
—  Caption: Create Customer

3.  The first thing we will do is display the customers from the RestfulClient schema in the table. Add a class called
RestQuerier to the RestfulClient schema.

4. Add the following class constants to the RestQuerier class.

o RestURL, which is a String with definition "http://localhost/RestfulJade/jadehttp.dil/"

o RestApp, a String with definition "?RestService"

Note As thisis a String definition, the double quotes must be included.

5. Add a method called getCustomers, coded as follows, to the RestQuerier class.

:getCustumers( JadeXMLDocunent io) typeMethod;
constants

RestMethodName = "AllCustomers™:

ResultType = " XML
wars

connection : JadeHTTPConnection;

url @ scring:

create comnection transient;
url := RestURL & RestMethodName & ResultType & Restipp;
.parseltring(connection. getHotpPage ("GET, url, null, nuall, nuall)):;

Note Asthe RestQuerier class has only methods and no properties, all methods are type methods, which
means they can be called without creating a RestQuerier object.

The xmlIDoc parameter is passed as an io parameter, so it is modified and returned to the caller (who is
responsible for deleting the transient JadeXMLDocument when finished with it).

For more details about XML documents in Jade, see the XML additional module of the Jade Platform
Developer's course.
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6.

8.

On the RestfulForm class, modify the Form Events load method, as follows.

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
:luadi] updating:
! I
I
:vars
: xmlloc i JadeXMLDocument;
I elements : JadeXMLElementidrray:
: element : JadeXMLElement:
i id : Atring:
i namne : String:
lhegin
l A4 Fets up the table with correct headers :
: zelf.thlCustoners.rows 1= 1;
: zelf.thlCfustomers. accessCell(l, l).text = "ID™; :
: zelf.thlCustomers. accessCell(l, 2).text = "Name™; :
: zelf.thlCustomers. accessColunt(l) .widthPercent 1= 15; :
I I
I I
: create xmlDoc transient:
: 44 Thizs ClassNamefnethodiName syntad invokes a type methud.:
: A4 Note that there iz no Bestluerier object instantiated. :
: RestluerierfgetCustoners (xnllac) ;

I
! I
: create elements transient;
: w¥mllhoc, findElenentsByTagNane ("Custoner’™, elements): l
! I
I I
: foreach element in elements do
l id 1= glenent.getElenentByTagNane ("1id™) . textDhata; :
: name := element.getElenentByTaglane ("tane™) . texthata; :
: thlCustoners.addIten(id & Tab & hame ]; :
: endforeach; :
I I
I I
:Epilug
: delete xmlDoc:
: delete elements;
:End;
L d

________________________ |
gethllCustoners() CustonerDicet;
Tars

proxy : CustomerDict;

cust @ Customer;

Ccreate proxXy transient:

foreach cust in Company.firstInstance.allMyCustomners do
proxy.add(cust. copyielf(true)l ] ;

endforeach;

|
I
I
I
I
I
I
I
I
I
I
:hegin
I
I
I
I
I
I
:
| return proxy;
I
I

Run the default RestfulClient application.

555



jJadeplatform Developer's Course

556 REST Services

You should see that the table has been populated with the customers from the RestfulSchema.

-

RestfulFarm E'@

REST Client for Customer Database

10 |Name

1 albert Brian

z Zarla Donaldson
3 Edward Figlds

Create Customer

Tip Ensure that the RestfulSchema application is running whenever using the RestfulClient application.

Exercise 4 — Making a POST Request over REST

In this exercise, enable the form created in the previous exercise to send POST requests to the REST web service so
that you can add customers to the company defined in RestfulSchema.
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In the RestQuerier class of the RestfulClient schema:

1. Add a type method called postCustomer, coded as follows.

postCustoner | String) typeMethod:
constants

FestMethodName = "Customer';
vars

connection @ JadeHTTPConnection:
url : String:

begin
create comnection transient:
url := RestURL & RestMethodName & /7" & & Resthpp:
connection.getHttpPage ("POST™, url, null, null, nouall):;
epilog
delete connection:
end:

RestluerierBpostiustoner (thfustonerNane ., text) ;
thfustomerName. text 1= "";

self.load();

end;

=
g
W
-
=

newCustomer : Customer:
begin
beginTransaction:
create newlustomer persistent:
newCustomner.id = Customer.lastInstance.id + 1;
newCustoner. nane := Nane;
newCustoner. nyConpany := Company.firstlnstance;
commi tTransaction:
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4. Open the RestfulClient application, enter Grace Harriet in the text box, and then click the Create Customer

button.

RestfulForm E@

REST Client for Customer Database

1D |Name

1 Albert Brian

2 Catla Donaldson
3 Edward Fields

4 Grace Harriet

Create Cuskomer

Grace Harriet will be added to the RestfulSchema database so that she will appear in the list of customers
when the form is automatically reloaded.

Open RestfulSchema in the Class Browser and then select the Customer class. Press Ctrl+l, to open the
Schema Collection Inspector.

6. Select the fourth Customer in the list.

- O x
Schema Inspector for Customer [2130.4]

File Options Help

Histary Search -d--Custnmer,l'ZIBDA---
id =4
---1kod of 4 ---
rvCanipany = Company2128.1: 1
Customer (2130.1) iy Company name = "Grace Harriet"
Customer (2130,2) name
***Oblett***
+.edition, .,
.lastUpdakeTranlD. .,
L creationTime,
Lovolatility

You can see that Grace Harriet has been added to the database.



Security

Jade database systems contain valuable data and intellectual property, and can perform business-critical operations.
As such, it is important to consider how that data and intellectual property is kept safe, and how those operations are
kept running with high-availability and integrity.

When considering how best to implement and enforce security in the Jade Platform, you should start by asking the
following three questions.

1.  What specific assets do | need to protect?
2.  What threats are possible that could compromise those assets?
3.  Whattools and best practices can | use to protect those assets from those threats?

For example, consider the Jade database system for a business that gives small business loans. What assets does
this Jade system need to protect?

Asset Example Threat How will | protect it?
Availability of core Tampering could bring down a Remote Access Program  Control who has access to
system (RAP) or application server, preventing users from the system
accessing the system
Integrity of core system  An unauthorized user could approve loans he or she Authenticate users to ensure
shouldn't be able to; for example, his or her own they are who they say they
are
Source code A competitor could steal source code and copy the Encrypt the source code
proprietary algorithm for determining whether to accept
aloan
User data privacy A malicious actor could steal the customers' contact Encrypt data at restand in
details and spam them transit
Data integrity If | can make the system "forget" my loan, | could create  Control interfaces to the data
an infinite money glitch to restrict what changes can
be made
Security Threats

In this module, we will cover the common types of security threats, which can be remembered with the STRIDE
acronym, as follows.

m  Spoofing

m  Tampering

= Repudiation

= Information disclosure
®  Denial of service

m  Elevation of privilege

Spoofing

Spoofing is when a malicious actor impersonates another identity to gain access to which he or she is not authorized.

Note A malicious actor, also known as a threat actor, is a person or entity who is responsible for a negative security
impact. This actor can be external or internal.

Example

Aloan applicant logging in as a loan manager to approve his or her own loan.
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Tampering
Tampering is when a malicious actor modifies data in a way that causes harm.
Example

An insider connects to the Jade database server with an application server running the JadeLogicalCertifier
application and deploys a malicious "fix" that corrupts data.

Repudiation
Repudiation is when the authenticity or origin of a service or action cannot be proven.
Example

A developer logs onto the production environment and loads a schema, but it cannot be determined which
developer it was because all developers share the same admin account.

Information Disclosure

Information disclosure is when private or confidential information is leaked to anyone who does not have authority to
view that information.

Example

A hacker gains access to the unencrypted data (.dat) files of the database and opens them in WinHex to get a
list of emails and plain-text passwords.

Denial of Service

Denial of service is when a malicious actor overloads a service with so many requests that it cannot keep up,
preventing legitimate users from accessing the service.

Example

A botnet makes thousands of mal-formed web requests per second to the REST service, overloading the web
servers and causing customers to be unable to access it.

Elevation of Privilege

Elevation of privilege is when an application gains elevated access because of a bug or exploit.
Example

A Jade application compiles and runs a transient method that includes user input without proper sanitization.
The user code does an injection attack to gain access to the Schema Inspector, which causes Information
Disclosure.

Note In security, sanitization is the process of stripping or replacing special characters from user input, to avoid
injection attacks.

Discussion Questions

If you are going through this course module at your own pace, think about and write down your answers to the
following questions. If you are going through the course instructor-led, your instructor will pose these questions for a
class discussion.
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Consider the following situations and determine which of the STRIDE security threats have occurred in each of these
situations.

While John is working on fixing a bug in a method called filterLoansByCreditRating, he notices a rather odd
snippet of code.

Iforeach loan in where loanh.theBorrower. loans.size = 5 do
A4 Only when all loans are last
if loan.theBorrower. loans.last = loan then
loan. theBorrower. loans. remwove (loan) ; /7 needed for IS0 requirenent
endif;
Iendfareach;

This code doesn't make any sense to John, and it seems inappropriate in the context of filtering loans by credit
rating. When he tried to find out who added the code and why, nobody in his team knew anything about it.

After an unexpected reorganization is initiated at 2:38am, Jane is looking through the access logs to see who
was online at that time. To her great surprise, the logs show that it was her! But she wasn't online at that time;
she was fast asleep.

Leigh is browsing Reddit late one Friday afternoon. Er, | mean, he's hard at work. Yup. But anyway, on Reddit he
sees a link to a list of all his company's customers and their outstanding loan amounts.

The Three 'A's of Access

The three 'A's is a set of key security concepts that govern the best practices for controlling access to sensitive data.
They are:

1.
2.
3.

Authentication — determining the identity of the user.
Authorization — determining whether the user is allowed to access the data.

Accounting (or Auditing) — tracking and logging what data a user accessed and any changes he or she made
to the data.

You will often hear the terms authentication and authorization used interchangeably.

There is a subtle difference between them, and we need to do both when deciding whether to allow a request to be
executed on the server. The first thing we need to do is authenticate the security principle.
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Authentication

When we perform an authentication, we check the identity of the security principle; that is, we are verifying that they
"are who they say they are".

MWlay | see your
D, please?

['want to come

in, please.

M

Wilbur

Authorization

After we know who it is who is attempting access, we then need to authorize them. This is when we check a set of
rules to determine whether the (now-identified) security principle is allowed to access the resource.

Is Wilbur on
the list?
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Accounting

After the user's identity has been authenticated and he or she has been authorized to access the data, we still have
one more step: Accounting. This involves tracking and logging all data the user accessed and any actions the user
takes.

When accounting is done correctly, all changes to data should be able to be traced back to the source of that change,
and there should be a record of what data each user has accessed.

Wilbur looked at the
Red, Green, and Elue
books.

Wilbur

This is important for a few reasons. When planning an accounting process, it is helpful to first consider the goals of the
accounting, as well as how to meet these goals, as shown in the example in the following table.

Goal To meet this goal, the...

Detect suspicious activity Accounting process should not only monitor activity but also apply some rules to

that may indicate an attack determine when that activity is suspicious and to generate a report. For example, a
user who is authorized for a restricted set of activities attempts to perform every
activity for which he or she is not authorized. This can indicate that the user is
attempting to find a vulnerability and should automatically be reported to an
administrator

Determine the impact of a Process should keep a record of all data with which the user interacted (whether
security breach if it does modified or only viewed). These records should not be stored in the database itself,
oceur as otherwise a malicious actor can delete them.

Provide evidence of criminal  Detail and reliability of the records must be sufficient.
proceedings against a
malicious actor
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Applying the Three 'A’s

This section covers applying the three 'A's to desktop applications and Jade REST services.

Desktop Applications

You can use the getAndValidateUser and isUserValid methods of your schema's Global class to authenticate and
authorize the users of your Jade desktop applications.

Whenever a Jade application is started, the following authentication process occurs.
1. The getAndValidateUser method is called first.

getAndValidateUser (usercode: String output;
password: String output): Boolean;

This method should typically be clientExecution, and is intended to obtain credentials from the user.

The default implementation sets usercode to your workstation name suffixed with your operating system
process ID, the password to null, and returns true. You can re-implement the method to replace this behavior
with an implementation that obtains credentials from the user. Set the usercode and password output
parameters based on this, then when you return from the method, these credentials are used to authenticate that
user in the isUserValid method. You can also optionally perform some preliminary authentication in this method;
for example, if you wanted to give the user multiple attempts before verifying on the server.

2. TheisUserValid method is then called.

isUserValid(usercode: String;
password: String): Boolean;

This method should typically be serverExecution, and is intended for authenticating the credentials.

The default implementation simply returns true, but you can re-implement the method to replace this behavior
with your authentication process. When you do, the usercode and password set in the getAndValidateUser
method are passed as parameters.

3. Ifeither method in step 1 or 2 returns false, the user is disallowed and the application will not start.

Get credentials

_,./'? from user
getAndValidateUser /
username

password
False True
username
- ‘ % Authentication Process
| Disallow!
| isUserValid é_—"/
False True

Disallow! Allow

While you could implement the authentication process in Jade code, we want to avoid storing the user credentials in
the Jade database. If user credentials are stored in the Jade database, it becomes your responsibility to ensure that
they are encrypted with a strong and trustworthy encryption algorithm. It is easier and safer to delegate this
responsibility to a trusted, re-usable solution from a reliable third-party vendor such as Microsoft Active Directory.
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One way to do this is with the Application Programming Interface (API) provided by CardSchema, available free from
the Jade Developer Center web site (https://www.jadeplatform.com/developer-centre/extensions).

CardSchema provides the CnExternalMethods class, which includes a cnUserCheck method. This method takes a
username and password as input parameters, and an output parameter for the result. This method calls a Microsoft
library that validates the username and password against the domain log ins, then sets the result to zero for successful
validation or a non-zero error code for unsuccessful validation. Using this technique, we can authenticate the user
without having to store user credentials in the Jade database.

Note Microsoft Windows login credentials will authenticate only the user (that is, verify who he or she is); the
credentials will not be sufficient to authorize the user (that is, verify that the user is allowed to log on to the system).

REST Web Service Security

You can secure your Jade REST services by requiring consumers to include JSON Web Tokens to authenticate their
requests and associating required claims with your REST service methods to enforce authorization rules.

When dealing with the web, there are a lot of acronyms and terms with specific definitions. You can use the following
as a reference for the terms we will use in this section.

Term Meaning

REST (Representational An architectural style for web services where the server is stateless — the server

State Transfer) forgets the client as soon as a request is fulfilled.

REST Service An application that responds to REST requests over the web.

Security Principle A person or program that requires access to a secured service.

Resource The data or operation of the REST service that the security principle is attempting to
access.

Consumer The client of a REST service. Makes requests to the service and gets responses
back.

JSON (JavaScript Object A standard format for describing objects.
Notation)

JWT (JSON Web Token) A set of claims about a security principle plus a signature that proves that the token
came from a trusted source.

When a Jade REST service has not been secured, anyone who knows the correct Uniform Resource Locators (URLS)
can access anything in your REST API. The traditional way of restricting access is by having a security principle log in,
providing some secret or password to authenticate them, then authorizing them for the appropriate actions based on
their identity.

As REST services are stateless, there is an additional complication.

The server does not store any session information and therefore cannot determine whether the client is logged in. In
lieu of this, we can provide the client with a security token after authentication. He or she can then include this token in
future requests, removing the need to re-authenticate.
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What is a JSSON Web Token?

A JSON Web Token is a string made up of the following segments.

= Header, with meta-information about the token itself; for example:

HEADER: ALGORITHM & TOKEN TYPE

Ilalgll: FIH8256II.
“typ": "JWT"

= Payload, with a set of claims about the identity of the bearer; for example:

PAYLOAD: DATA

{
"sub": "1234567898",
"name": "John Doe",
"iat": 1516239622

}

m  Signature, which proves that the token came from a trusted source; for example:

VERIFY SIGNATURE

HMACSHA256 (
base64UrlEncode(header) + "." +
base64UrlEncode(payload),
your-256-bit-secret

) O secret base64 encoded

Each segment is then base64-encoded and delimited by a period, resulting in the following token.

eyJhbGciOiJIUzIINiIsSInR5cCI6IkpXVCI9.eyJzdWIiOiIxMjMONTY30ODkwIiwibmEFtZ
SI6IkpvaG4gRGI1IiwiaWFOIjoxNTE2MJM5MDIyEQ.SEf1KxwRISMeKKF2QT4fwpMeJ£36P
OkbyJV adQsswbc

In this token we have five claims. Two are in the header:
1. "alg": "HS256" — the token was signed using the HS256 signing algorithm.
2. "typ": "jwt" —the token is a JSON Web Token.

The header claims are meta-information; that is, claims about the token itself.

Security
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There are also three claims in the payload:

1. "sub": "1234567890" — the subclaim describes a unique identifier for the subject of the token; that is, who the
token is about.

2. "name": "John Doe" — the name of the subject of the token.

3. Miat": "1516239022" — the time at which the token was issued in the JSON NumericDate format, which is the
number of seconds since midnight on the first of January 1970.

These payload claims are information about the subject of the token; that is, the security principle to be authenticated.
There are many more claims you can put in the payload, such as the issuer of the token, the time at which the token
should expire, and the audience of the token (by whom the token is intended to be validated). You can also make up
your own claims to describe the security principle however you like, which can be useful when applying authorization
rules.

Finally, the signature is generated by base64-encoding the header and payload, then encrypting the result with a
secret, in this case using the HS256 algorithm and the secret your-256-bit-secret. When the server validates the
signature, it can perform the same process on the header and payload, and if it was signed with a different secret or if
anything in the header/payload has been modified, the signatures will not match and the token will be rejected.

Symmetrical vs Asymmetrical Tokens

The symmetry of a token refers to the linked concepts of signing algorithm choice and whether it is the same entity that
generates as validates the token.

In a symmetrically signed token, the token is generated and issued by the server itself and it will use a single secret
that can encrypt and validate the token. This is the example we saw above. These tokens will use an HS encryption
algorithm (HS256, HS384, HS512).

In an asymmetrically signed token, the token is generated by a trusted third party and will be signed with a
public/private key pair. This will allow the server to use the public key to verify the token while only the trusted third
party has the private key used to sign it. These tokens usually use an RS encryption algorithm (RS256, RS384,
RS512) but there are other algorithms that are less common; for example, Elliptical-curve encryption.

Generating a JSON Web Token from Jade

You can generate symmetrically signed JSON Web Tokens from Jade using the JadeJsonWebToken class.
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Enforcing Authorization Rules with JSON Web Tokens

As mentioned previously, the purpose of a JSON Web Token is to allow the user to authenticate once only and obtain
a token that can then be used to authorize multiple REST requests. This works by having a set of required claims
associated with the REST resource and then comparing them with the claims included in a JSON Web Token that has
been included in a REST request.

JWT
Claims
{
"alg": "HS256",
"typ": "IWT"
Authorization g
Rules {
"name": "foo",
"alg" must be 'H5256"/ :iatulil 1516239022,
"name" must be "foo" exp’: 1516239142,
"iss" must be "JADE" "iss": "JADE",

"aud" must be "Example REST AP|" ee——"aud": "Example REST API",
"userType" : "admin"

[

In this example, all of the authorization rules, also known as required claims, are present in the provided token.

If the token's signature is valid and the token hasn't expired, the request will be allowed. Notice that the token also has
a claim "userType", which isn't required by the rules. That's allowed, as the token may have superfluous claims, as
long as all of the required claims are present.

From Jade 2025 R2, you can configure JSON Web Token (JWT) authentication at the class level, applying the
specified JWT claims to all REST methods defined on that class and its subclasses (excluding imported classes). Both
class-level and method-level JWT authentication is inherited by subclasses, and can be reimplemented at the
subclass level. For details, see "REST Service Security", in Chapter 2 of the Object Manager Guide.

Note Method-level JWT authentication always takes precedence over class-level authentication, even when no
JWT claims are defined at method level.
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To associate a set of authorization rules with a REST resource method in Jade, we use the Add JSON Web Token
Claims dialog.

m  Select the REST Security Options command of the method's context menu, shown in the following image.

Type Interface

Mew Jade Methad...
[Mew External Method...
Mew Condition...

Extract...

Copy..
Compile Fi

Eeferences

Implementors

Interface Mappings

Local References

Local Implementars

Implementar References

IMessages

Unused Local Vanables

Toggle Breakpoint F5

Go To Line... Ctrl+Alt+5
Find Cade Pasitian...

Delta 3
Caompare Versions

Show Histary...

Rename...

Remave

L s Opes.

Web Services Options... |
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The Add JSON Web Token Claims dialog, shown in the following image, is then displayed.

_ O =
Add JS0N Web Token Claims: getFoo
Method: MyRest::getFoo
Select Claim Tvpe:
Single-value Claim hd -
Added Claims:
"alg" rust be "H5258" Edit

"name" musk be "foo"

iss" rust be "JADE"

"aud" must be "Example REST APT"

| ul's ‘ ‘ Zancel | | Help

If any claims are associated with a method, all incoming requests must be authorized. If a request fails authorization,
an HTTP response code 403 (Forbidden) will be returned.

To pass authorization, the following conditions must be met.

A JSON Web Token must be present in the header of the request.

The token's signature must be valid. How this occurs will depend on whether it is a symmetrically or
asymmetrically signed token.

All required claims must be present in the token.

Default claims must be valid. For example, the expiry ("exp") claim must be a time in the future.

Mitigation of Potential Vulnerabilities

When using JSON Web Tokens, there are two main security vulnerabilities to know about, and both are mitigated for
you by Jade.

"alg": "none" vulnerability

One of the options for the signing algorithm is "none", where no signature is provided. The intent of this option is
for testing purposes only, as any malicious actor could just send in such a token with whatever arbitrary claims
he or she chooses. In Jade, the "none" algorithm is not supported and all tokens with "alg": "none" will be
rejected. In fact, Jade uses a Deny by Default approach and only HS256, HS384, HS512, and RS256 algorithms
are allowed. As such, you do not need to do anything to mitigate this vulnerability, as Jade does it for you.
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®  RSAvs HMAC vulnerability

If a malicious actor sends a token he or she has created and set the "alg" claim to HS256 but actually pass in
your auth provider's RS256 public key (which anyone can get, as it's public), some security libraries may treat the
RS256 key as an HS256 key and erroneously accept it. By implementation, Jade is not vulnerable to this attack,
so setting your "alg" as a required claim is entirely optional.

Exception Handling and Deny by Default

When considering how to enforce authorization rules, it is not sufficient to consider only code paths that resolve as
expected. It is also important to consider what will happen if an unexpected exception occurs.

The core principle for all authorization code is Deny by Default; that is, if the authorization code is unable to complete
successfully, the default behavior should be to deny access rather than to allow it.

Toillustrate this idea, we will consider some authorization methods, which will each call the following validation
method.

-
IyalidatelUser (password : String) : Boolean:

I
I
I
:hegin :
: return password = self.credentialftore.password;

! I

The important thing to notice about this method is that if the credentialStore reference is null, we will get a 1090
exception.

Consider this first method, in which we perform a simple authorization that should be allowed.

:authenticatinnExample_ALLDWED[]:
Vars
walidator : Walidator;
credential : Credential;

begin
onn Exception do handleException(exception); // returns "Resume Next”™

create credential transient;
credential.password := "foobar™:

create walidator transient:

f4 We set the credential store.
validator.credentialitore := credential;

/4 The walidatelUszer method will return true.
if not walidator.walidatelUser("foobar™] then
write "The user was forbidden.™:
return;
endif:

J4 %0 we will get this result.
write "The user was authenticated™;

epilog
delete walidator;
delete credential;

o 4

Everything is good so far, but let's see what happens if the passwords do not match.
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Note As with all of the examples and exercises in this module, we will be looking at simple situations to illustrate one
point at a time. You will notice that it is not doing anything when the user is authenticated; we are merely writing to the
console log. In addition, we are faking the credentials by just using a transient object. The idea is to focus on the key
concept of each example so that you can apply it to a wide variety of situations.

TAars
validator : Validator:
credential @ Credential;

begin
orr Exception do handleException(exception); // returns "REesume Next”

create credential transient;
credential.password := "foobar™:

create walidator transient;
f4 We set the credential store.
validator.credentialitore := credential;

/4 The provided password iz not the same as the stored credential.
if not walidator.walidateUser (" not foobar™) then

f4 3o we are forbidden.

write "The user was forbidden.™:

return;
endif;

A4 We don't get to here.
write "The user was authenticated™;

epilog

delete walidator;
delete credential;

As we would expect, the validateUser method will return false and the user is forbidden.
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For simple cases, this implementation will therefore work but it fails the Deny by Default rule. Let's see what happens if
we have an exception.

validator @ Walidator;

ff This time we hawen't set any credential to the wvalidator so we will get a 10590
create walidator transient;

if not walidator.walidateUser (" foocbar™) then
write "The uzer was forbidden.™:
returmn;

endif;

A4 %0 we will end up here and erroneously authorize the user.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: A4 This method will generate an exception and we will resume next, bypassing the whole if instruction.
|
|
|
|
|
|
|
|
|
: write "The user was authenticated™;

|

|

|

|

|

|

Here, when the validateUser method gets an exception, the exception handler's resume next bypasses the if
instruction and we end up in the default code path. Since we did not Deny by Default, the user is erroneously
authorized.
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Exercise 1 — Applying Deny by Default

Security

In this exercise, rewrite the authenticationExample method to deny access when an exception occurs.

1.
2.

3.

Using the Schema Loader, load the ExceptionSchema.scm and ExceptionSchema.ddx files.

Add a new JadeScript class method called authenticate and code it as follows.

lauthenticate();
|

vars
validataor @ Validator:
credential : Credential:;
begin

on Exception do handleException(exception);

create credential transient;
credential.password = "foobar”:

create walidator transient:
validator.credential3tore = credential:

if walidator.wvalidatelUszer("foobar™) then
write "The user was authenticated™;
return;

endif;

write "The user was Lorbidden.™:
epilog

delete wvalidator;
delete credential:

Execute the method. You should see that the user is authenticated.
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4. Modify the authenticate method so that the password no longer matches.

VAars
wvalidator : Validator:
credential : Credential;
begin
oh Exception do handleException(exception):

create credential transient:

credential.password := "foobar™;
create walidator transient:
validator.credentialitore := credential;

if validatu:ur.validateUser:Ii"SnmE WEORY passwu:urd"]l then
write "The user was authenticated™;
return;

endif;

write "The user was forbidden.”:

epilog
delete walidator:
delete credential;

5. Execute the method. You should see that the user is not authenticated. This is as expected, because the
password does not match.

6. Now we will generate an exception to make sure we are not vulnerable to erroneous authorization when an
exception occurs.

7. Navigate to the Validator class and modify the validateUser method.
validatelser (password @ String)] : EBoolean;

I
I

l

:hegin

:
: return password = self.credentialitore.password;
:End;

The method will now generate an exception when it is run.

8.  Execute the authenticate method (which should still have the invalid password). You should see that the user is
still forbidden.

By having the default behavior being to deny access and then executing the code relating to a successful
authorization only if the validation passes, we have made our code resilient to unauthorized access when things
go wrong.

Transient Methods and Code Injection

Transient methods are a powerful tool for dynamically creating Jade code at run time. However, it is critical to ensure
that the transient method is going to perform as you expect it to before execution, as it can be vulnerable to code
injection attacks.
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Consider the following method that creates and executes a transient method. It is a simple example as the use of a
transient method is superfluous, but it serves to illustrate an important idea.

:generateStatement(cust : Customer) : 3tring; 1

|

:constants

| SJourceTemplate : 3tring =

:'createStatement(]: Jtring:

Ivrars
statement : String:

begin
statement := "Thisz iz a statement for {Customerlame!™ & CrLf & CrLf & "Your balance is: {CustomerBalancel™;
returh Statenent;

end;

';

wars

transMeth : JadeMethod;
sourceCode @ String;
errCode, errPos, errlen : Integer:

begin
sourceCode := SourceTemplate.replace (" [CustomerName}™, cust.name.trinBlanks(), false)
.replace_ ("{CustomerBalance}”, cust.balance.itring, false);
transMeth := process.createTransientMethod("createitatenent”, Customer, currehtichena,

sourcelode, false, String,
errCode, errPos, errlLen):

return process.executeTransientMethodtransMeth, custc).3tring;

epilog
delete transMeth;

This method has a template for the source code of its transient method with two placeholders: {CustomerName} and
{CustomerBalance}.

We are replacing these placeholders with values from a customer object, then creating a transient method with the
source and executing it.

The {CustomerBalance} placeholder is set to the balance property of the customer. That's not an issue, because it is
of type Decimal and decimals have a specific format that is not vulnerable to injection.

The {CustomerName}, however, is set to the name of the customer, which is a String. Strings can get up to all sorts
of mischief.

If we call the method with a customer who has a name John Smith, the method will behave as expected and the
transient method will generate a String.

(This is  statement for John Smith |

|
|

IYour balance is: 12550.20 I
_____________________ 1

So far so good. But what if the customer has the name:

"; currentSchema.inspectModal (); //
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A bit of a funny name, but if we just let users type whatever they want for their name, nothing stops them from
choosing such a name. Let's look at the source code for the transient method if we have that name.

IcreateStatement() : String;
|vars
I statement : String;

| .

begin

I

I statement := "This is a statement for'; currentSchema.inspectModal(); /' & CrLf & CrLf & '"Your balance is: 12345.78"; :
: return statement; I
lend; :
L

The initial quote will escape the string that is supposed to be assigned to the statement variable, then the semicolon

finishes that statement. It then executes the currentSchema.inspectModal(); command, which will allow the user to
see all information about all classes and objects in the entire schema. Alternatively, this could be any malicious code.
Finally, it ends with // to comment out the rest of the line of code.

Using this method, the malicious actor can execute whatever code they want to against the database.

Mitigation of Potential Vulnerabilities

When using JSON Web Tokens, there are two main security vulnerabilities to know about, and both are mitigated for
you by Jade.

m  "alg": "none" vulnerability

One of the options for the signing algorithm is "none", where no signature is provided. The intent of this option is
for testing purposes only, as any malicious actor could just send in such a token with whatever arbitrary claims
he or she chooses. In Jade, the "none™ algorithm is not supported and all tokens with "alg"”: "none" will be
rejected. In fact, Jade uses a Deny by Default approach and only HS256, HS384, HS512, and RS256 algorithms
are allowed. As such, you do not need to do anything to mitigate this vulnerability, as Jade does it for you.

®  RSAvs HMAC vulnerability

If a malicious actor sends a token he or she has created and set the "alg" claim to HS256 but actually pass in
your auth provider's RS256 public key (which anyone can get, as it's public), some security libraries may treat the
RS256 key as an HS256 key and erroneously accept it. By implementation, Jade is not vulnerable to this attack,
so setting your "alg" as a required claim is entirely optional.

Exercise 2 — Code Injection

In this exercise, use code injection to attack a poorly implemented system.

1. Close Jade if it is running, then restart it in multiuser mode; that is, start a database server and a fat client.
2. Use the Schema Loader to load the Transientlnjection.scm and Transientinjection.ddx files.

3.  From the TransientInjection schema, run the TransientInjection application.
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The Customer List dialog, shown in the following image, is then displayed.

Custamer List — O =

oobert Bartholomew
Jane Doe
Johin Smith

Add

This simple application displays the names of some customers in a list box. In the text box at the bottom of the
dialog, you can enter the name of a new customer, which is added to the list after you click the Add button.

4. Enter Bob the Builder into the text box and then click the Add button.

Custamer List — O =

Bob the Builder
Foobert Bartholomew
Jane Doe

Jobin Smith
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The list box in the Customer List dialog is populated in an unusual way. It uses a transient method to update itself
whenever a new customer is added. | wonder what mischief can we get up to?

Try to do as much damage as possible to the database with your 30-character limit for the customer's name.
Use the following goals to get you started:

o Tryto bring down the fat client.

o Can you access or delete data from another schema?



Unit Testing

Unit testing is an important tool that is used to identify defects in a system during development. The key idea is to
develop tests for a unit of code (which can be a fragment, a method, or a module) as the code is being written.

The Jade Platform unit testing framework enables unit tests to be executed automatically and for the results of the
tests to be captured. By doing so, the test provides a contract of the minimum functionality that a unit of code must
satisfy.

In addition to providing a contract of functionality, unit tests provide the following additional benefits.
®m  Enables refactoring without regression (that is, ensuring that the module still works correctly)
m  Eliminates uncertainty in the units

= Enables a bottom-up testing style approach

®  Documents the functionality provided by the unit and how to use it

JadeTestCase Class

Unit tests are added as subclasses of the JadeTestCase class in RootSchema.

The JadeTestCase class is an abstract class that provides common functionality for unit tests as well as providing the
JadeTestListenerlF interface that allows callback methods to report on the progress of a set of test cases.

The following methods are defined in the JadeTestCase class. By using these methods in test cases, you can define
the expected behavior of your tested module.

Method Code Example

______________________________________________________ 1
assert lh" Setz the message to be displaved upon test failure

I
. . I
lasserti”the unit test failed™): :

assertEquals LT T T T T T T T T T T T T T T T T T T T T Tt T T T T T T T T T T T T T T T T 1
1 /4 Compares the first parameter to the secaond,

I
I
:,-“;" atid fajils the test if they are not edqual. :
:assertEqualsiz, [1+11): :

l,-",-" Compares the first parameter to the second, and fails thEl
l,-",-" test if they are not equal, displaying the given mnessage. :
LassertEqualsHsgl:”Dne plus one was not two™, 2, [(1+1)); |

-1

assertEqualsMsg

____________________________________________________ 1
assertFalse I,ff Azgerts that a given boolean ewaluatez to false. If the

I
I
:f;’ condition evaluates to true, the test fails. :
LassertFalseil = 21; I

____________________________________________________ |
rr———"F"TF™"F"—~"—""="F™"™—"=""F"'"™""/ F" """ ~"*~"”""=""™"™"™"*™"™"‘~™""*~"*"™"™™"™"™"*™"™"®>""™~"™"™™—"~"—~="~>"™"™"™>""—™"7+ T
assertFalseMsg 1// Agserts that a given boolean ewvaluates to false. If the :
17/ condition ewvaluates to tryue, the test fails, dislaying :
:f;’ the given message. :
LassertFalseHsgi"Dne equals two was true”, 1 = 2): _{
assertNotNull T r- oo T T T T T T T LT L LT LTI TR ToooIT T 1

:,-’f Azgerts that an object exists. IL this iz not the case, |
:,-’f the test fails. l
LassertI-IDtI-Iull [myObject) : :
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Method Code Example

assertNotNulMsg /7 Rsserts that an ohject exists. 1f this is ot the case, |

I
I
14/ the test fails, and the given message iz displayed. l
LassertHntHullegi"DhjEct doezn't exizt.”, mylbject): l

_____________________________________________________ -
assertull [// hsserts that an object doesn't exist. IE it does exist, |
1 /4 the test fails. :
Lassert]-lull [mylbject) : :
____________________________________________________ '}
assertNullMsg [// hsserts that an object doesn't exist. IE it does exist, |
I/ the test fails. l
Lﬁssertﬂullﬂsg("Expected object to not exist™, mwylbject): :
____________________________________________________ '}
T T T T T T T T T T T T
assertTrue I /¢ Asserts that a condition is true. If the condition is :
:,f,-“ falzse, the test fails. :
laggertTruel(l + 1 = 2); J|
assertTrueMsg 7/ hsserts that & condition i1s true. If the condition is |
:,f,-“ falze, the test fails, and the given message is displayed.l
IlassertTruEHsgi"Dne pluz one should equal two™, 1 + 1 = 2); l
rreee—ee-------------=-=-=--F¥==-F¥=-F="-"F¥=-¥¥=-¥"="-¥"¥"¥7="¥=-"¥"V7="¥=-"¥7=""—="—"—"— -l'
expectAbort :,-’,-’ Fegisters that the test method is expected to abort :
:,-’,-’ execution. :
Lexpectﬂhnrt(truej g |
expectedException R CeYs an exception that the test should produce. ]
:,-’,-’ The test will fail if no exception is raised. :
LexpectEdExceptiDnilDBD]; A7 Null object reference :
i s 1
expectTerminate :,-’,-’ Fegisters that the test method is expected to terminate. :
| 1 ]
(e¥pectlerninatefeeve); 4
info iy e - Sy o L - e Ry ey S l

:,-’,-’ Jutputs the given message without failing the test |
Linfu:ui"ThE test is going f£ine so far.™): |
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When writing a unit test, you must first create a subclass of the JadeTestCase class and add the unit tests of methods
in that subclass. Unit tests have the unitTest method option, shown in the following example.

calc @ Caloculator:

azsertEquals(2, calc.add(l, 1)):

I
I
I
I
I
I
I
I
:
: calc = create Calculator() transient:
I
I
I
I
I
I
I
I
I

Note When using the unitTest method option, the method cannot have any parameters or a return type.

In addition to the unitTest method option, you can use the following method options to establish pre- and
post-conditions of unit tests.

Method Option

The method will be run...

unitTestBefore

unitTestAfter

unitTestBeforeClass

unitTestAfterClass

unitTestBeforeAll

unitTestAfterAll

Before every method of the class that uses the unitTest method option. Itis used to
enforce pre-conditions that may be impacted during test execution. The unitTestBefore
method option should be defined in one method only in each class.

After every method of the class that uses the unitTest method option. Itis used to
enforce post-conditions that may be impacted during test execution.

Once before the first unitTest method of a class is run. It is used to enforce
pre-conditions that are required specifically for the tests of a class and that are unlikely to
be impacted during test execution.

Once after the last unitTest method of a class is run. It is used to enforce post-conditions
that are required at the end of the tests of a class but do not need to be maintained
between tests within the class.

Once before the first unitTest method of the first class is run. It is used to enforce
pre-conditions that are relevant to all test classes and that are unlikely to be impacted
during test execution. The method in which this option is specified must be defined
directly in the JadeTestCase class.

Once after the last unitTest method of the last class is run. It is used to enforce
post-conditions that are required at the end of the entire set of tests across all test
classes and that do not need to be maintained between tests or test classes. The method
in which this option is specified must be defined directly in the JadeTestCase class.

Note Specify each of the unitTestBefore, unitTestAfter, unitTestBeforeClass, and unitTestAfterClass method
options in this table in one method only in each class.

The unitTestBefore and unitTestAfter method options are defined only on the base JadeTestCase class, and there
can be one instance only of these method options in a schema.
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Running a Test Case
You can run unit test methods from any of the following.
m  The Class Browser, by selecting:
o Aunittest class or method and then pressing F9.
o The Unit Test command from the Jade menu.

If you selected a single test method, the test runner runs only that test. If you selected a test class, the test runner
runs only the tests of that class.

®  The Schema Browser, by selecting:

o Aschema that contains at least one unit test class and then pressing F9.
o The Unit Test command from the Jade menu.

The Unit Test Runner form is then opened, displaying all of the tests of that schema. The tests are not run until
you select one or more tests and then click the Run button.

m  Calling the JadeTestRunner class runTests method from your code, passing the collection of test classes in to
that method as a parameter.

Note Asitis not common practice to run Jade tests from code, you should do so only if you specifically need more
control over how the results of the tests are presented.
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Exercise 1 — Loading the UnitTestingCalculator Schema

In this exercise, load the UnitTestingCalculator schema and then locate the JadeTestCase class.
1.  Right-click on RootSchema in the Schema Browser and then select the Load command.

2. Click the Browse button at the right of the Schema File Name text box and then locate and select the
UnitTestingCalculator.scm file from the Zip file you downloaded from the Jade web site.

- =
Load Options

File: Selection Load Order

[JLoad Multiple Schemas [ Load Multiple Files

Schema File Mame

CshAdditional ModulesiUnitTestingCalculator, scm Browse. ..

Forms File Mame

Erowse, ..

Load Style
Add new schema, or load as latest schema version hd Advanced. ..

load a news schema, or load into the latest version of an existing
schema - new version will be created if required

— me
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3. Open the UnitTestingCalculator schema in the Class Browser and then select the Calculator class so that the
properties and methods shown in the following image are displayed.

g g S S ———

— O x|

UnitTestingCalculator Class Browser: Calculator :
:

References - Instance Type Interface :

I

attribukes  Constants F ]

I

=on i gte;;astﬁesurt :

WizhSession lastResult 1
i stop 1

i subtract :

I

I

I

I

I

I

I

I

I

; W Property Details ﬁ Siource:

Clazs: UnitTestingCalculator::Calculator (Z207)
Superclass: Object

Aocess: public

Type: real

Lifetime: all all-subclasses

Volatility: Volatile

Default: persistent

Map=: unittestingcalculator

4. Press F4 to display the Find Type dialog and then search for JadeTestCase.

=
Find Type

Find
ladeTestCase

Select Required Entry I Find Class Murber
JadeTestC

JE— - | Mew Browser ‘ | Zancel | ‘ Help

5.  Click the Current Browser button, to display the JadeTestCase class in the Class Browser.
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Exercise 2 — Writing a Test Case
In this exercise, write a unit test for the Calculator class add method.
1.  Right-click on the JadeTestCase class and then select the Add command.

In the Define Class dialog, specify TestCalculator as the class name and then click the OK button.

b4
Define Class

Class Mermbership Lifetime Text Tuning Volatility
Mamme TestCaloulakor
Subclass of  |JadeTestCase A4
Map File unitteskingcalculakor A d
Access — ] Twpe — ] Persistence
@ Public @ Real @ Persistent
D Protected O Abskract O Transient
[] subschema Hidden [] subschema Final

[ Final {Class cannot be subclassed) Add Map File

- [ ][ = ]

2. Add areference called calc of type Calculator to the class.

3.  Add anew method called testAdd and then check the Updating and Unit Test check boxes.
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4.  Code the method, as follows.

ltestadd () unitTest, updating:
|

wars
actual 1 String:
expected 1 String:
begin

self.calc := greate Calculator() transient:
self.calc.start():

actual self.calec.addil, 1):
expected HE - M-

azsertEqualsiexpected, actual)

epilog
self.calc.stop:
delete zelf.calc:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
lend:

5.  Runthe method, by pressing F9.

The Unit Test Runner form displays the results of the unit test, which should have passed.

X
Unit Test Runner {C:, Jade2022%system - UnitTestingCalculator) - O
File View
Select Tests Progress

| 100%

Unit Test Skippei Failed Passed Failed Asserts|Passed Asser|Unhandled Excepti Elapsed Time
1 0 1] 1 1] 1 1] 00:00:00

Results

Status | Test

UnitTestingCalculator start
UnitTestingCalculatar end
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Exercise 3 — Test Case Failure
In this exercise, write a test case for the test case for the faulty subtract method of the Calculator class.
1. Add a testSubtract method to your TestCalculator class.

2. Code the method, as follows.

ez TS T
actual T Atring;
expected T Atring;

begin

zelf.calc i= create Calculator() transient:
self.calc.start();

|
|

|

|

|

|

|

|

|

|

|

:
actual self.calc.subtract(d, &): :
expected = LT :
|

|

|

|

|

|

|

|

|

|

|

|

|

assertEquals(expected, actual);

epilog
zself.calc.stop;
delete zself.calc;

3. Runthe method, by pressing F9.

The Unit Test Runner form then displays the results of the unit test, which should have failed.

— O =
Unit Test Runner {C:' JadeZ022system - UnitTestingCalculator)
File  View
Select Tests Progress

E—x TeshCalculator [2 bests)

C?] testadd Unit Tests|Skipped Failed |Passed Failed Asserts |Passed AssertsUnhandled Exceptior Elapsed Time
1 o 1 o 1 o o 00:00:00
Results

Status | Test

UnitTestingCalculator start
-UnitTestingCalcuIator: iTestCalculator: stestSublract: assertEquals - expected S but actual= 0 @ line 13
UnitTestingCalculatar and

4. Looking at the Results section, we see that the unit test expected a result of 5 but the testSubtract method
returned zero (0).
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5.  Use the F5 key to add a breakpoint to the testSubtract method, as follows.
[ T T T TTTTTTT T T
: testiubtract()] unitTest, updating:
I l
! I
: vars :
: actual : String: :
: expected : String: :
: begin :
: self.calc := greate Calculator() transient:
: self.calc.start(): |
. I
! I
:. actual t= =zelf.calc.subtract(s, &) !
: expected 1= LTy |
! l
|
: azsertEdquals (expected, actual):
! I
! I
: epilog :
: self.calc.stop: :
: delete zelf.calc: :
: end; :
L 4
6.  Run the test again, but this time using Shift+F9 to run itin debug mode.
g T 5_::
: Debug: JadeUnitTest - [Method: Calculator::subtract] -
|
|
: Debug Breakpoints  Vapiables Miew Options Window Help
| —_—
| ) + + T
=) all & 0oQ o= 1@
| _ o x _ o >
| Local Yariables Call Stack
i
|
| | | Hame | Value B ==Calculator2207 1 (== Calculator: subtract
: e =elf it Ohbject B ==TestCalculator/2214 2 (th== TestCalculator: testSubtract(133)
& firstMumber g Real parameter B ==TestCalculstar/2214 2 (t)== Ohiect: zendMag(592]1
llgg  =zeconcMumber 8 Real parameter B |==JadeTestRunnerS07 1 t== JadeTestRunner: _runTesthethodi301)
: B |==JadeTestRunnerBS07 1 (t1== JadeTestRunner: runTesthiethod; S50)
| B |==JadeTestRunnerS07 1 (== JadeTestRunner: runTests(7140)
! [F == ladeTestDialomTI9 1 == JadeTestDialon runTestsiE6R11
| o >
| Method: Calculator::subtract =
.
|
: 1 subtract{firstNumber, secondNumber : Real) : String updating:
2
|
| 3 begin
ha
| 5 return self.getlastResult;
: 6 end;
| 7
|
|
|
|
| L]
—_—
L e e e e e e e )
7.  Click the Continue execution button at the far left of the toolbar (or press F9) to skip to the breakpoint, and then

step into the code using the F7 shortcut key until you have found the fault.
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Exercise 4 — unitTestBefore and unitTestAfter Method Options

You may have noticed that there is a significant amount of redundant code in the testAdd and testSubtract methods.
In this exercise, refactor this code into unitTestBefore and unitTestAfter methods that will automatically run for each
unit test.

1. Add a setUp method to your TestCalculator class and code it as follows.

I
! I
lhegin :
: self.calc = create Calculator() transient:
: self.calc.start():
:End, :
S |

self.calc.stopl]);
delete self.calc;

Note The unitTestBefore option in the method signature specifies that the method will automatically run
before each unit test. The unitTestAfter method option specifies that the method will automatically run after
each unit test.

3. Change the testAdd and testSubtract code to remove the redundant code that has now been factored out to
your new setUp and tearDown methods, as shown in the following method examples.

vars
actual 1 Atring:
expected 1 Atring:
actual = gelf.calc.subtractid, 31:
expected = TR

azsertEquals(expected, actual):;

=
m
o
0 H-
fa]

Note The testSubtract code is also correct so that the unit test runs successfully.




jJadeplatform Developer's Course

591 Unit Testing

4. Run all of the unit tests by selecting the JadeTestCase class in the Class Browser and then pressing F9.

=] Ohject

Application

— =] Calculstar

Global

—=] JadeTestCase

[»] TestCalculator
WehSession

The Unit Test Runner form is then displayed.

— 0O x

Unit Test Runner {C:'Jade2022" system - UnitTestingCalculator)

File  View

Select Tests Progress

= 7 I_r:itT-:-.ztir.g-:Z.aI-:uI.':t-:.r (2 tests tatal) | 1 000y
= @ TestCalculator (2 bests)

@ testadd Unit Tes Skippe|Failed PassecFailed Asser|Passed AsseUnhandled ExcepElapsed Tine
@ testsubtract 2 0 0 2 0 z 0 00:00:00

Results

Status | Test

UnitTestingCalculatar start
UnitTestingCalculatar end

Tip You can achieve a similar result by selecting the class in the Class Browser and then pressing F9.

Code Coverage

Code coverage is a measure used in software engineering to describe the degree to which the system's source code
has been executed. Itis a useful measure to assure the quality of a set of tests, as opposed to directly reflecting the
quality of the system under test.

To monitor code coverage during unit tests, select the Code Coverage command in File menu of the Unit Test
Runner form.

After running the unit tests for which you want to record code coverage, select the View Code Coverage command in
File menu of the Unit Test Runner form.
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The code coverage results are then displayed on a new form; that is, the Code Coverage Results Browser.
— 0O x

Code Coverage Results: JadeUnitTest 20230831 _133804.ccd

Primitive Types included in the cowverage: 0
Primitive Types not included in the coverage:

Classes included in the cowerage:
Classes not included in the cowverage: O

2 (100%)
(0%)

(0%)

0 [(100%)

Total Classes in 3chewma with defined JADE wmethods: 2

File  View
= -
Entity et |exoned aatinds| Bente | Bk | Beaie | Bocess. | ot
EF & Coverage 23 22 | 9565 %% 1 4,35 %
5@ UniestingCaledator 41— |3 | 2 o5l 1| 3% |
= % Calculator 100,00 % 11 10 | 90,91 % 1 9,09 %%
— & add 3 3 100,00 % 0 0.00 % 1
— & getlastResulk 3 2 | 6667 % 1 33,33 % 2
— & start 1 1 100,00 % 0 0,00 % 2
— & stop 1 1 100,00 % 0 0,00 % 2
L § subkract 3 3 100,00 % 0 0,00 % 1
[=] &,; TestiZalculator 100,00 % 12 12 | 100,00 % 1] 0,00 %
— @ setlUp 2z 2 100,00 % i} 0,00 % 2
— § teardown z 2| 100,00 % 0 0,00 % 2
— § testhdd 4 4 100,00 % i} 0,00 % 1
L § testSubbract 4 4 100,00 % 0 0.00 % 1
Total Primitive Types in Schema with defined JADE methods: 0

Ready

The Code Coverage Results Browser displays the number of Jade methods that were executed, and within those
methods, the percentage of code blocks that were executed.
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When selecting a method, the Code Coverage Results Browser displays the method code with the executed code
highlighted in red.

- O x
Code Coverage Results: JadeUnitTest_20230831_133804.ccd
File  View
Entit | Find Mest || ¥ of JADE Methods|  Total Blacks in | Covered| Covered |Mat Covered|Mat Covered | Executed
¥ — Executed executed methods| Blocks | Blocks %% Blocks Blocks 9 Count
EF = Coverage 23 22 | 95,65 % 1 4,35 %
EHEl Unit Testingalculator 23 22 | 95,65 % 1 4,35 %
[ OQ Calculator 100.00 % 11 10 90.91 %% 1 9.09 %
@ add 3 3 100,00 % u] 0.00 % 1
getLastResult 3 Z | BB.ET % 1 d 2
& shart 1 1 100,00 % ] 2
@ stop 1 1 /100,00 % 1] 2
& subkract 3 3 |100,00 % 0 1
= <>IZ: TestCalculator 100,00 % 12 12 |100,00 % o
L & =aHin LI = 2 |10 on e n =
getlastResult() : 3tring;
wars
begin
elze
return "<L0FFR:E"T;
endif;
end;
Ready

By using the code coverage information, you can identify areas of code that have not been tested by a specific tests
suite. This enables you to focus new tests on code that has not yet been executed by any test.

Alternatively, if the code coverage is very high, it can provide evidence of how thoroughly the test suite exercises the
code, which is one measure of the quality of a set of tests.
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Exercise 5 — Viewing Code Coverage Results

In this exercise, use the code coverage functionality to find untested code.

1.  Select the UnitTestingCalculator class from the Schema Browser and then press F9.

— 0O x
Unit Test Runner (C:}Jade2022' system - UnitTestingCalculator)
Eile  Wiew
Select Tests Progress

Unit Te $kipp FailecPass¢Failed Ass|Passed As:Unhandled Exc Elapsed Tin
0 0 0 0 0 0 0 000000

Results

Status | Test

2.  Selectthe Code Coverage command from the File menu.
3.  Click the Run button, to run the tests.

4.  When the tests have completed, select the View Code Coverage command from the File menu.

| x
Code Coverage Results: JadeUnitTest_20230831_115523.ccd
File  View
' Find Mext || %= of JADE Methods | Tokal Blocks in | Covered | Covered | Mok Covered | Nok Covered | Executed
Entity Executed executed methods | Blocks | Blocks <% Elocks Elocks % Count
= = Coverage 23 22 95.65 % 1 4,35 %
IEI UnikTestingCalculator 23 2Z | 95,65 % 1 4,35 %

Loaded 100%:

5.  You will see that 95.65 percent of blocks have been covered.
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6.

Unit Testing

Expand the Calculator class in the UnitTestingCalculator schema and then locate the untested code block.

Code Coverage Results: JadeUnitTest_20230831_115523.ccd = B
File  Wiew
Entity | Find Mext % of JADE Methods |  Total Blocks in - | Covered | Covered | Mot Covered | Mok Covered | Executed
Executed executed methods | Blocks | Blocks <% Elocks Elocks Count
EF = Coverage 23 22 95,65 % 1 4,35 %
EHEE UritTestingCaleulatar 23 22 | 95,65 % 1 4.35 %
= OI; Calculator 100,00 % 11 10 90,91 %% 1 9.09 %
§ add & 3 100,00 %% o 0.00 % 1
getLastResult 3 Z | 6A 1 z |
§ skart 1 1| 100,00 % 1] 0,00 % z
@ stop 1 1| 100.00 % 1] 0,00 % z
& subbract 3 3 100,00 %% 1] 0,00 % 1
¢ TestCaleulator 100.00 % 12 12 100,00 % o 0.00 %

getLastResulti) String:

wars

hegin

elze
return "0FFsR"T;
endif:
end;

Ready

Write a new unit test to cover the situation in which you try to use the calculator while it is off.

Note While 100 percent code coverage can be a good goal for smaller projects, it can often be impractical in larger

systems. It is only one of many measures of code quality.
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Exercise 6 — Saving Code Coverage Results
In this exercise, save code coverage results to a Comma-Separated Values (.csv) file.
1.  Open the Code Coverage Results Browser as you did in the previous exercise.
_ o x

File

Enkity
EF = Coverage

View

Code Coverage Results: JadeUnitTest_20230831_185503.ccd

[=H[=E] UnitTestingCalculator

= OI:; Calculator

& add

& getLastResult
§ start

@ stop

§ subtract

O% TeskCalculakor

% of JADE Methods
Executed

100,00 %

100,00 %

Tokal Blocks in
executed methods

—_

[V T R ) R

Covered | Covered | Mok Covered | Mok Covered | Executed

Blocks

| N W
23 23

Blocks %
100,00 %
100,00 %
100,00 %
100,00 %%
100,00 %%
100,00 %
100,00 %
100,00 %
100,00 %

Elocks

oo o oo o oo

EBlocks %

0.00 %
0,00 %
0.00 %
0.00 %
0,00 %
0.00 %
0.00 %
0.00 %

Caunt

Lol I % R T T

Ready

2.  Selectthe Save As CSV command from the File menu. A common dialog is then displayed, to enable you to
select the folder to which to save the code coverage results. (The Desktop or the Documents folder are good
options.)

3. Openthe CSV file from the File Explorer, to view its contents.

=

File

coverage.csv

Eclit Wiew

SCHEMA, TYPE,METHOD, TOTAL BLOCKS,COVERED BLOCKS,COVERED BLOCKS
%,MNOT COVERED BLOCKS,NOT COVERED BLOCKS %
UnitTestingCalculator,,,23,23,100,0,8

UnitTestingCalculator,Calculator,,11,11,1668,8,8

UnitTestingCalculator,Calculator,add,3,3,160,8,8
UnitTestingCalculator,Calculator,getlastResult,3,3,1608,0,0
UnitTestingCalculator,Calculator,start,1,1,166,8,0
UnitTestingCalculator,Calculator,stop,1,1,186,8,8
UnitTestingCalculator,Calculator,subtract,3,3,160,0,0
UnitTestingCalculator,TestCalculator,,12,12,1688,08,0
UnitTestingCalculator,TestCalculator,setlp,2,2,100,0,0
UnitTestingCalculator,TestCalculator,teardown,?,2,100,08,8
UnitTestingCalculator,TestCalculator,testhdd,4,4,100,6,0
UnitTestingCalculator,TestCalculator,testSubtract,4,4,160,08,0



Version Control

The Jade Platform provides a variety of tools to assist with version control of Jade schemas.

m  Deltas allow for methods to be checked in and out, enabling developers to lock methods while they are working
on them.

®m  Patch versioning allows the setting of a patch version number that records all changes made to schema entities
until a new patch version number is set.

®m  The Jade Git client allows for the use of the Git version control system to maintain a history of changes.

Deltas

Deltas are a tool used for managing changes to a Jade method so that when a method is checked out, any
modifications can be reviewed. After review, the method can be accepted (with Check In) or reverted (with Undo
Checkout).

A delta is essentially a list of changes to a method, and as such, is typically used to review changes during a
development process; for example, ensuring that the scope of a change is limited to the intended scope so that no
extraneous changes are unintentionally made during a method change.

The Compare Sources window provides this functionality, serving as an inbuilt diff tool and highlighting the parts of the
method that have changed since checking out the method.

The following is an example of the Compare Sources window.

_ O =
Compare Sources for YersionControlSchema::ExampleClass::exampleMethod
Current - Deltal -
exanpleMethodl) ; examnpleMethod() ;
vars wars
begin begin
write "This line wasn't changed.™; write "This line wasn't changed.™;
end; end;
Save
Hide Merge Pane - Presious Cancel | | Help

Note A diff tool shows the differences between two text files. This becomes especially useful when there is a large
amount of text and only a very small amount of it has been changed, as well as for verifying that no code has been
changed unintentionally.
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Version Control

Deltas in Jade also provide the ability to lock methods while they are checked out. Checking the Exclusive Check
Out check box when checking out a method prevents any other user from modifying the method until the method is

checked back in or reverted.

CheckOut Dptions

— Check out the Fallowing

@ Selected Method Only

D Local Implementors

D All of the above

Selected Method and Al References

Exclusive Check Out

|

Help

Exercise 1 — Creating a Delta

In this exercise, create a delta and check out a method into it.

1.

> v DN

Create a new schema called VersionControlSchema.

Add a class called ExampleClass to the VersionControlSchema.

Add a method called exampleMethod to the ExampleClass. For now, you don't need to code anything in it.

Open the Delta Browser by selecting the Deltas command from the Browse menu or pressing Ctrl+D.
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5. Add adelta by selecting the Add command from the Delta menu or right-clicking in the Delta Browser and
selecting Add.

YersionControlSchema Delta Browser =

Search For Delta Id Conkaining: Search

Set | Detta Mame | Description | Last Macified by | Crestion Date | Checked-out Method Court |

Add Delta

Delta Id Deltal

Description My First Delka,

(=

Enter Delta1 in the Delta Id text box and My first Delta in the Description text box.
6. The deltais displayed in the list of deltas. Right-click on it and the select Set.

An arrow is then displayed in the Set column at the left of the delta name.

¥ersionControlSchema Delta Browser _

Search for Delka Id Containing: Search

Set || Delta Mame ¢ || Description Last Modified by || Creation Date Checked-out Method Count

by first Detta. | Wilbur
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7.

Version Control

Navigate to the exampleMethod, right-click on it, and then select Check Out from the Delta menu.

CheckOut Options

O

x

— Check out the Following

@ Selected Method Only

() Local Implementars

O All of the above

':::' Selected Method and All References

Exclusive Chedk Cut

- |

Help

Select the Selected Method Only option button and check the Exclusive Check Out check box, and then

press OK.

Note Exclusive check out means that the method will be locked, and other users cannot modify it until you
check it back in or you undo the checkout action.

Press Ctrl+D to reopen the Delta Browser. You will see that the checked-out method count is now set to 1.

Search For Delta Id Containing:

oy first Detta. | Wilbur

YersionControlschema Delta Browser

Set | Defta Mame ¢ | Description Last Modified by

Checked-out Method Count
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10. Right-click the delta and then select View Methods. You will see a methods list containing all checked out
methods. (Currently there is just the one.)

Checked Out Methods For Delta Deltal (1)

SersionControlSchems: ExampleC wamplehethod

exanpleMethod () ;

Wars

begin

end;

Exercise 2 — Checking in from a Delta

Note This exercise will be easiest if you open your Jade database in multiuser mode; that is, with a database server
and two standard (fat) clients.

In this exercise, view the checked out method from another user's perspective, modify it, and then check the method
back in from the delta.

1.  Log on to your Jade database with a different name from that with which you created the delta. (If you are
running in single user mode, close and reopen the database or start a standard client if you have a database
server and a standard client running.)
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Navigate to the exampleMethod method. You will see that it is a violet color i

Version Control

nstead of the usual black.

¥ersionControlSchema Class Browser: ExampleClass

Constants

Application
[=] ExampleCl
Global

WiehSession

&

= okt

; W Property Details ﬁ Source

References . Instance  Twpe

Interface

exampletethod

Clazz: VerzionControlichema::ExampleClass (Z160)
Superclass: Object

Acceszs: public

Type: real

Lifetime: all all-subclasses

Volatility: Volatile

Default: persistent

Mapsz: wversioncontrolschema

reads Cannot modify method.

Attempt to modify the method. You will see that you cannot enter any text into the method and that the status line

¥YersionControlSchema:ExampleClass:exampleMethod

exampleMethod() ;

wars

begin

end;

Cannat modify method - Is exclusively checked oot bo wWilbur in delka Delkal
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4.

5.

Open the database with your original user name and then modify the exampleMethod as follows.

¥ersionControlschema:ExampleClass::exampleMethod

— O =

exanpleMethod( ) ;

WAars

begin

end;

write "This method haszs now been modified.™;

Modified by wilbur [22.0,02] 24 July 2023, 13:49:20 ( Exclusively Checked out by wilbor in Delcal’

603

Right-click the exampleMethod in the Class Browser and then select the Compare command from the Delta

menu.
. _ o =
_'_J:. Compare Sources for YersionControlSchema:ExampleClass:newExamplemethod
Current v Deltal v
newExauplenethod(] ; newExauplemethod (] ;

wars

begin

end:

wars

begin

end:

Save

Hide Merge Pane -

Previous Cancel | ‘

Help

The Compare Sources window shows the change or changes made to the method.

Tip This tool is useful when making changes to a large method, to ensure that you have changed only what

you intended to.

Close the window, right-click the exampleMethod in the Class Browser, and then select the Check in command

from the Delta menu. (Click Yes in the message box prompting you to confirm that you want to check in the

method.)

Now that the method is checked back in, it is no longer locked. Open it in your other Jade client node to verify

this.
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Patch Versioning

Patch versioning allows for the setting of patch numbers for a Jade database and assigning a group of schema
changes to that patch.

Bundling sets of changes into patches is a common software development technique, allowing for precision in the
scope of changes to be deployed.

Note Patch versioning is completely distinct from deltas, and you can use either without the other. That said, a
version control strategy often incorporates both.

One advantage of employing a patch versioning strategy is that it will cause a history of changes to be generated over
the development of a solution. This history can be viewed from the Jade Platform development environment using the
Compare Sources window, allowing you to identify what changed, who changed it, and when it changed. This can be
useful if a method's behavior changes unexpectedly.

Exercise 3 — Creating a Patch
In this exercise, create a patch for your database and add a number of changes to it.

1. Reopen your Jade database, but select the Administration option instead of the default Browse Classes
option on the Jade Platform logon form.
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2.

3.

605

The Jade Installation Preferences dialog is then displayed. This is similar to the User Preferences dialog except
that it has a Painter sheet and menus - specifically the Patch menu.

-~
Eile  Admin Patch Help

Text Templates
Accelerator Keys
Exit

Background
Cornments
Identifiers

Keywords

Method Elements
Mumeric Literals
Swskem Types
Special Characters
String Literals

Debug Line

Lser Types

Global Constants
Cne Color Defaulk
Debug Skep Ling
Imported Package
Interfaces

Indent Guides

Edage Market

Margin

Caret Background
Linemarks

Selection Background
Selection Foreground
Caret
DollarIdentifiers
Method {AuktaCamplete)
Property (AutoCamplete)
Additional Selections
TypeMethod (AuktoComplete)
Local Pararneter
Local vatiable

Local Constant

— O
JADE Installation Preferences
Message Box Suppression
Compiler Cukput Relationship Painter Short Cuk Kews
Miscellaneous Schema Source Management Lock,
Editor Options WWindow Status Lisk Browser

Transparent

sanpleMethodiource (ignorelist @ Objecthrraw)] : String:

constants
= ' = <hinary data - not shows:':
wars
/f Beturn the default display string (class name)
prop : Property;
str : String:
propColl @ PropertyColl:
wal HE v
begin

o Exception do ignoreDisplavError( exception, wal);

str t= '——=' & gelf.String & '---' & CrLE;
propColl = self.class.allProperties;

foreach prop in propColl do
if igmorelizt.includes(prop) then
continue;
endif;

if prop.getType.name = 'Binary' then

str 1= SLr & prop.name &
& CrLE;
else
str = str & prop.name & ' = ' & getProperty
At F e

[Jsingle Color  Tab Stops |4

When you have enabled patch versioning if it was disabled, select the Set Patch Number command from the

Patch menu.
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Fill out the Patch Version Setup dialog that is then displayed as follows.

x
Patch Yersion Setup

Current System Yersion is 22.0.02

Select Schema;  WersionControlSchema A d

— Schema Details

Current pakch version Far this schema is 0

Patch Yersioning is disabled

Enable Patch Yersioning

Patch Details

Mew Pakch Murmber 1000

keep source versions for |9 WEFSIons

Include subschemas

[ ] Include Recompiled Methods

4. Click OK, then reopen the database in Browse Classes mode.

5. Navigate to the exampleMethod and then modify it as follows.

[ T T T T 7
:exampleﬂethl:udi 1 :
I I
I I
:vars :
I I
I . I
:hegln :
: write "Thiz method will hawe a patch histnry.";:
letd ; I
L 4

6. Save the exampleMethod, then close the database and reopen it in Administration mode (as you did in step 1
of this exercise).
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In the Patch Version Setup dialog, change the new patch number to 1001.

Patch Yersion Setup

Current Sysktem Wersion is 22,0.02

*

Select Schema:  WersionControlScherna -
— Schema Dekails
Current patch version for this schema is 0
Patch Wersioning is disabled
Enable Pakch Yersioning
Patch Details
Mew Pakch Mumber 1001
Keep source wersions for - S YEFSIONS
Include Subschemas
[] tnelude Recompiled Methods

7. Click OK, then reopen the database in Browse Classes mode.

8. Navigate to the exampleMethod and modify it as follows.

Save your changes.

607
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9. Right-click the exampleMethod then select Show History.

The Summary of Patches form is then displayed.

_ O x
¥ersionControlSchema Summary of Patches
)  Selection Criteria
Wersion:
faly Dake: Fram To Epsch
:

Patch: Developer

Entity Mame |FxampleClass: iexampleMethod e
] all Schemas

Type Operation Help
] only Show Latest
Date Modified Operation |User | Ertity Type || Detta | Entity Mame
24 July 2023, 14:99:33 | Updsted  [Wilbur | Jade Method ExampleClass: exampleMethod
24 July 2023, 15:01:42 | Updsted  [Wilbur | Jade Method ExampleClass: exampleMethod

Note This feature is available only while patch versioning is enabled.
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Double-click the second item in the list, to display the Compare Sources window.

. _ O x

‘_j: Compare Sources for YersionControlSchema:ExampleClass:exampleMethod
[22.0.02.1001 (2) - apphy |current -
exampleMethod(); ] exampleMethodr) =
vars vars
begin begin
end; end;
I | I
Modified by 'Wilbur on 24 July 2023, 14:59:33 Modified by 'Wilbur on 24 July 2023, 15:01:42
Save
Hide Merge Pane | | Mexk Previous Cancel ‘ ‘ Help

The Compare Sources window shows the differences between the current version of the method and the version
as it was when the patch was set, the user who modified the method, and a timestamp of when it was modified.

In the combo box for the code source on the left, select the 22.0.02.1000 patch.
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— O x
Compare Sources for ¥YersionControlSchema:ExampleClass:exampleMethod
2.0.02, 1000 (1) v Apply Current b
exampleMethod () ; = exanpleMethod () ; =
vars vars
bhegin hegin
end; end:
=
Modified by wilbur on 24 July 2023, 14:56:32 Modified by Wilbur on 24 July 2023, 15:01:42
Sawe
Hide Merge Pane | | Mext Previous Cancel | | Help

You will see the differences between the first patch and the current version.

Regular patching allows for the maintenance of a history of patches, documenting how the software has changed over
its lifetime. In addition, clicking Apply reverts the current source to the source of the selected patch.

Note The 22.0.02 prefix before the 1000 for the patch number is the version number of the Jade Platform itself; for
example, 22.0.02 is the version number of the first service pack release of Jade 2022.
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Exercise 4 — Cloning a Repository
In this exercise, clone the Erewhon repository from the Jade Software public GitHub and load it into your database.
1. Select the Preferences command from the Options menu.

2. Onthe Source Management sheet, fill out the Source Control group box as follows.

— Saurce Cankrol

Cammit Details

Zommitker Manme Foobert Bartholemew

Working Directaory

i Erewhon -

i
! |
! |
! |
! |
! |
! |
! |
! I
! Carnmitker Ernai FooBar@E:xarnple . com :
! |
! |
! |
! |
! |
! |
! |
! |

I

o For the Committer Name, enter your name
o For the Committer Email, enter your email address

o Forthe Working Directory, select C:/Erewhon

Note The name and email address must be set. However, they are not validated unless you are attempting to
push to the remote repository, which we will not be doing in this exercise.

3. Navigate to the C:/ drive in your file system and add a new directory of C:/Erewhon. This will be the directory of
your local repository.

4,  Select the Clone command from the Git Source Control Client submenu of the Browse menu.

In the Git Clone dialog that is then displayed, enter the following.

_ 0 =
Git Clone

Clone Details

Repositary URL:  htkps: ) fgithub . comyfjadesaftwarenz JADE-Erewhan. qit

Local Path: ZAErewhon
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Click Clone. The Git Clone Progress dialog is then displayed.

— O x
Git Clone Progress

100%:

Remote: Enumerating objects: 523, done,

Remote: Counting objecks: 100%: (55/55), done,

Femote: Compressing objects: 100% (36/36), done.

Transfer Progress: 53% (437/323) 8.77MB Received

Remote: Taokal 323 (delka 247, reused 46 (delka 19), pack-reused 765
Transfer Progress: 100% (823/323) 8, 78MEB Received

Checkout Progress: 257237 files complete, done

Success: 7.02s

Navigate to the C:\Erewhon folder. You will see that the Erewhon files have been cloned into the directory.

Select the Load command from the Schema menu.

On the Load Options dialog, check the Load Multiple Schemas check box, click Browse at the right of Multi
Extract File Name, and then select ErewhonDemoSystem.mul in the C:\Erewhon\Erewhon directory.

) =
Load Options

File Selection ] Load Order

Load Mulkiple Schemas [ ] Load Multiple Files

Mulki Extract File Marme

Z1\ErewhonErewhon'ErewhonDemaoSyskerm. mul Browse, .,

Forms File Mame

Browse, ..
Load Skyle
Add new schema, or load as latest schema version b

lnad a new schema, or load inko the latest version of an existing schema - new version will be
created if required

e

Click OK.
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The Erewhon schemas are large, so it may take around a minute to load, at which point the following message
box is displayed.

Message

L.
1 } Batch load completed successfully

Exercise 5 — Checking Out a Branch in Git

In this exercise, check out a new local branch, modify this branch, and then merge it back into the main branch.

1.  Select the Checkout command from the Git Source Control Client submenu of the Browse menu.

=
Git Checkout -

Current Branch:  master

 Selection
@ Branch arigin/master

Tag

 Cpkions
Create Mew Branch  |MyhewBranch

[ Track Remote Branch

Checking out a remote ref will cause 'detached head' state unless a new branch is created.

o Uncheck the Track Remote Branch check box

o Enter MyNewBranch in the Create New Branch text box

o Click Checkout
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The following confirmation message box is displayed upon success.

Created new branch ™MyMewBranch’

Checkout Progress: 0/0 Files complete, done
Switched ta new branch TyMewBranch'

Success: 41.56ms

Git Checkout Progress

Version Control

In the ErewhonModelSchema, create a JadeScript class method called newMethod. This method does not
need any code, as it is needed only to make an arbitrary change to the schema.

Right-click ErewhonModelSchema in the Schema Browser and then select Extract.

On the Schema Options sheet, uncheck the Create Command File check box.

Extract Options

r iElobal Constants

@ Extract All
D Extract Used

D MNone

Extract Schema ‘ErewhonInvestmentsModelSchema’

Schema Options

Translatable Strings/User Formats

@ Extract Al
D Extract Used

D Mone

— External Functions
@ Extract Al
D Extract Used

D Mone

|:| Encrypt Sources
[] Extract Skins

[ create Command File

UTF-E Encoded

Ok | | Cancel

Help
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On the Extract Options sheet, check the Forms/Mappings as XML (ddx file) check box, click Browse at the
right of the Schema File Name text box, and then select C:\Erewhon\Erewhon as the target directory. Click

OK.

 opkions

@ Current Schema

D Multiple Schemas Exkract Lakest Faorms/Mappings as #ML (ddx file)

Extract Schema 'ErewhonInvestmentsModelSchema®

Extract Options ] Schemna Options

@ Extract Al D Parameter File D Selective D Changes

Schema File Mame

DD File Mame

:\Erewhon!\ErewhaontErewhonModelSchema. scm Browse. ..

i\Erewhon!ErewhontErewhonModelSchema, ddx Browse, ...

|

Help
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Select the Commit command from the Git Source Control Client submenu of the Browse menu.

— O
Git Commik

o

iChanges
Cammit ba branch:  MyMewBranch Refresh
[=|File Path Status
Unstaged Changes
Erewhon/ErewhonModelSchema. ddso: Maodified
Erewhon/ErewhonModelSchema, ddx Maodified
Erewhon/ErewhonModelSchema. scm Maodified
Stage all | | Stage all Changes | | Unskage All

— Cammit Message

Added a new Jadescript method. Ik is wery critical to the schiema, honest,

Add Sign-off-by

The Git Commit dialog displays the files that have changed since the last commit action and allows you to stage
some or all changes and then commit them. Right-clicking any of the unstaged changes allows you to stage the
specific file, and clicking Stage All or Stage All Changes selects all files for the commit. When you are happy
with the files to be committed, enter a commit message describing what has changed and why. The Commit

button is then enabled.

Note The difference between Stage All and Stage All Changes is that the Stage All Changes action stages
only those files that already exist in the repository and have been changed, whereas Stage All includes files that

are newly created and do not yet exist in the repository.
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Stage all changes, enter any message you like as the commit message, then click Commit.

c88e00f97eb46ef0c9d3F3bbd1 a1eb95834e530b | Added a new JadeScript method, It is
wery critical ko the schema, honest,

3 files changed.

Modified ; Erewhon/ErewhonModelschema, ddie

Modified ; Erewhon/ErewhoniModelSchema. dd

Modified : Erewhon/ErewhontodelSchema, scm

Success: 47.99ms

— O
Git Commit Progress

Exercise 6 — Back to the Master Branch

In this exercise, check out back to the master branch, effectively reverting the changes made while in the

MyNewBranch branch.

1.

Select the Checkout command from the Git Source Control Client submenu of the Browse menu.

Git Checkout

Current Branch:  MyMNewBranch

O

x

— Selection

(®) Eranch rnaster

P

I\._zl Tag

— options
[] create Mew Branch

Track Remate Branch

617



Jadeplatform

Developer's Course

618

2. Click Checkout, to switch back to master.

Git Checkout Progress

100%%

Checkout Progress: 33 files complete, done

Smikched ko branch 'master’
This branch is up to date,

Success: 32,.96ms

3. Select the Load command from the Schema menu.

Load Options

File Selection ]

[ Load Multiple Schemas [ Load Multiple Files

achema File Mame

iZ:\ErewwhontErewhon|ErewhontModelschema. scm

Forms File Manme

Load Crder

iZ:\ErewwhontErewhon|ErewhonModelschema. ddx Browse. ..
Load Skyle
Add new schema, or load as lakest schema version hd advanced. .,
load a new schema, or load inko the latest version of an existing
schema - new version will be created if required

(04 Zancel Help

Version Control

Click Browse at the right of the Schema File Name text box, navigate to the ErewhonModelSchema.scm file

in C:\Erewhon\Erewhon, and then click OK.
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4. Part-way through the load process, the following message box is displayed. Click Yes, to remove the
JadeScript class newMethod method from the schema.

_ O =x
Confirm Deletion

The Follwing ikem is nat defined in the schema File:

Method newiMethod of JadeScript:

Do wou wank to delete it?

- es ko Al [ Mo ko Al Cancel

This change causes the schema to be versioned.

Schema Yersioned

Schema ErewhonMadelSchema has been versioned,

Clicking OK results in the display of the following message box.

YWarning

The Following schema needs reorg
ErewhonModelScherma
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Click the Reorg toolbar button in the Class Browser and click Reorg in the Classes Needing Reorg dialog that is

then displayed.

Classes Needing Reorg

Schema ErewhoninvestmentshodelSchema
Clazz Address (Versioned)
Clasz Agent (Yersioned)
Clazsz Cliert (verzioned)
Clasz CommissionRate (Versioned)
Clasz Company (Yerzioned)
Clasz Country (Versioned)
Clazz IntialDataloader (Versioned)
Cla=sz Location (versioned)
Clazsz Region (Versioned)
Cla=sz ModelEntity (ersioned)
Clazz Zale (Werzioned)
Clazsz Retailzale (versioned)
Clazs TenderSale (versioned)

[ ] Wait For reorg ko finish

Allow updates
Initiate transition

Replavable

Reorg Cancel

Help

When the reorganization completes, navigate to the JadeScript class within ErewhonModelSchema.

You will see that the newMethod method has been removed; that is, the schema has reverted to the state it was

when you switched from the master branch to the MyNewBranch branch.
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The WebSocket communications protocol facilitates real-time data streaming between a client and a server.

Use of WebSockets allows Jade server-side applications to send content to clients (whether other Jade systems or
external systems) without needing to be first requested by the client. This allows messages to be passed back and
forth while keeping the connection open, enabling two-way ongoing conversations between the client and server.

WebSockets and IIS

The Internet Information Server (lIS) is a Microsoft Web Server that allows a standard device (a desktop PC or a
laptop) running Microsoft Windows to act as a web server. By proper configuration of IS, any WebSocket requests
that are sent to the device can be handled by a Jade database, which can respond to those requests.

By default, the WebSocket protocol is disabled in 11S. The handling of WebSocket requests must be enabled in the
Windows Control Panel windows features so that IS can then forward the requests to the Jade database.

When IIS is set up to respond to WebSocket requests, it must also be provided with a Native Module, which in the
case of Jade, is a link to the JadeWebSockets_lIS.dll file in the bin directory of your Jade database.

Finally, this Native Module must be associated with the kind of request it is equipped to handle; that is, WebSocket
requests (*.ws).

The JadeWebSocket Initialization File

The JadeWebSockets_lIS.ini file has the following sections.

m  [JadeWebSocket Rules], which is used for establishing mappings between URIs and specific hosts and port
numbers.

m  [JadeWebSocket Logging], which controls logging by the JadeWebSockets_IIS.dll library file.

The [JadeWebSocket Rules] section must have at least one mapping rule and can have as many mapping rules as
required. Mapping rules have the following format.

RuleName=URL-pattern,host,port
In this format:

®m  RuleName is any unique name that identifies the rule.
m  URL-patternis a regular expression. All URLs that match the pattern are mapped to the host and port.
®m  hostis a network-resolvable host name or IP address for the machine that hosts the Jade WebSocket server.

®m  portis the port number of the TCP port being handled by the Jade WebSocket server.
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When attempting to match a URL to a host and port, the rules are tried in the order in which they appear in the
JadeWebSockets_lIS.ini file. As such, if two rules can handle the same URL, the first one defined is used. For
example, consider the following set of rules. (Lines beginning with ; are comments.)

=
= [TadeWehSocket Rules]
;! note the =ingle quotation marks around the UTRL pattern in the examples !

; http or https Lo domwain.tld with the URL ending in .ws -> localhost:6666
appbomain='http=?://domain.tld/ . * .wa', localhost, 6666

; https to anything on google.com that ends in blah -> localhost:5555
appGoogle='https:// .\ google.comw/ . *hlah', localhost, 5555

: http or https that ends in -l.ws -» localhost:5555
Ww35555="https?://.%-1.ws', localhost, 5555

shttp or https anything -> localhost:44944
Ldefault='https?:/F . %, localhost, 4444

In this example, https://[domain.tld/WS-1.ws goes to localhost:6666, although it also matches the rule for
localhost:5555 and localhost:4444. This is because localhost:6666 appears earlier in the [JadeWebSocket Rules]
section of the file.

The [JadeWebSocket Logging] section controls logging by the JadeWebSockets_IIS.dll library file and it has the
following parameters.

Parameter Value Purpose

Trace Boolean Controls the logging of JadeWebSockets_IIS.dll library activity. If false, no
logging is performed. If true, logged messages acknowledge only that
messages have been sent or received; not the content of those messages. The
default value, if unset, is false.

TraceFile String Optional parameter that allows for the specification of a file path to override the
default jadeWebSockets_lIS<timestamp>.log log file value.

TraceFileSize Integer Specifies the maximum file size, in bytes, before switching log files. The default
value, if unset, is 1000000 (one million bytes).

Exercise 1 — Enabling the Winsock Interface for IIS

In this exercise, ensure that the WebSocket protocol is enabled for IS on your machine.

Note These instructions assume you are using Windows 10. Some details can be slightly different for earlier
versions of Windows. In addition, to use WebSockets in Jade, 1I1S 8 or later is required.

1. Open the Windows Features window, by searching for Turn Windows features on or off in Windows search or
finding Turn Windows features on or off in the panel at the left of the Programs and Features category of the
Windows Control Panel.
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2. Check the WebSocket Protocol check box in the expanded Application Development Features under
Internet Information Services.

=l Windows Features — O X

Turn Windows features on or off [ )

To turn a feature on, select its check box. To turn a feature off, clear its check box. A
filled box means that only part of the feature is turned on.

= (] Internet Information Services ~
= FTP Server
@ (] Web Management Tools
= [m] | World Wide Web Services
= (W]  Application Development Features
.NET Extensibility 3.5
.NET Extensibility 4.7
Application Initialization
ASP
ASP.NET 3.5
ASP.NET 4.7
CGl
ISAP| Extensions
ISAPI Filters
Server-Side Includes

WebSocket Protocol v

NOORMODOOOO0

Exercise 2 — Installing the JadeWebSocket Module

In this exercise, install JadeWebSocket as a module in IIS.

1. Open the IIS Manager by searching for IIS in Windows search or finding Internet Information Services (IIS)
Manager in the Windows Control Panel Administrative Tools category.
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Select your machine from the Connections panel (CNWTAS3A, in the following example), then double-click

Modules in the center panel.

% Internet Information Services (1IS) Manager

- O X

€ 5 (635 CNWTA3A »

FCEEICE

File View Help

2 |
v -85 CNWTA3A (CNWAcnwta3)
|2} Application Pools

5 -la Sites

Ready

0?3 CNWTA3A Home

Filter: v W Go ~
IS A A
A @ .
Authentic... CaGl Default
Document
— —
=0
Directory  Error Pages FastCGl
Browsing Settings
11»11 E ;
il @
Handler HTTP
Mappings Redirect
__l‘__
& =
ISAPland  MIME Types
CGI Restri...

Open Feature

Manage Server

Restart
Start
Stop

[

View Application Pools
View Sites

Change .NET Framework
Version

@ Get New Web Platform
Components

0 Help

[ Features View ] - Content View
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3. Select Configure Native Modules from the Actions panel, click Register, and fill out the dialog as follows.
(The <install-dir> value is the location of your Jade Platform installation.)
qﬁ Internet Information Services (IIS) Manager - a X
© 5 9, cnwTaa » @ A5 e-
File View Help
Connections Actions
ci*; Modules
Add Managed Module...
M Configure Native Modules ? b4 Configure Native Modules...
View Ordered List...
Select one or more registered modules to enable:
0 Help
[] UriCacheModule Register... I
[ FilefC arhebMadule
Register Native Module ? X
Name:
‘JadeWebSocketsModule
Path:
| <install-dir>\bin\JadeWebSockets_IIS.dil |
| OK | [ Cancel ‘
oK | Cancel |
< - —
Configuration: 'localhost’ applicationHost.config eﬂ £

4. Check the JadeWebSocketModule check box on the Configure Native Modules dialog and then click OK.

Configure Native Modules ? X

Select one or more registered modules to enable:

[] UriCacheMedule I Register... ]
[] FileCacheModule
[[] TokenCacheModule l Edit... ]

Remove

JadeWebSocketModule |

| OK | Cancel
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The JadeWebSocketModule is then displayed in the list on the Modules page.

IIS loads modules for requests in a specified order. Note that the WebSocketModule must be loaded before the
JadeWebSocketModule.

a. SelectView Ordered List from the Actions panel. The modules are then listed in the order in which they
are loaded.

b.  Selectthe WebSocketModule in the list and then select Move Up or Move Down from the Actions panel
until the WebSocketModule is displayed before the JadeWebSocketModule in the module order.

Exercise 3 — Enabling the JadeWebSocketModule

In this exercise, set all WebSocket requests to use the JadeWebSocketModule that was installed in the previous
exercise.

1.

2.

5.

In the Connections panel on the left, select Default Web Site.
From the middle panel, double-click Handler Mappings.
Select Add Module Mapping from the Actions panel on the right.

Fill out the Add Module Mapping dialog as follows and then click Request Restrictions.

G‘;

™) o

& » CNWTA3A » Sites » Default Web Site » 4]

=3

Eile View Help
Connections

Add Module Mapping ? X fions

big

v 83 CNWTA3A (CNWAcnwta3]  Request path:
__:’ Application Pools |'4ws
v - @ Sites
. & Default Web Site

Example: *.bas, wsvc.axd

Module: Edit Feature Permissions...
|JadeWehSocketModule v ‘ Revert To

Executable (optional):

| | Help
Name:
|JadeWebSocketHand[er
! Request Restrictions... 1
OK Cancel
— T
Configuration: 'localhost’ applicationHost.config, <location path="Default Web Site"> € .

On the Mapping sheet of the Request Restrictions dialog, uncheck the Invoke handler only if request is
mapped to: check box and then click OK.
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Exercise 4 — Configuring the JadeWebSockets Initialization File

In this exercise, configure the JadeWebSockets_lIS.ini initialization file to map URIs to port numbers.
1. Open the JadeWebSockets_lIS.ini file, located in <install-dir>\bin_JadeWebSockets_IIS\ini.
2.  Setthe following parameter values in the JadeWebSockets_IIS.ini file.

= [TadeWehSocket Rules] [

; note the single gquotation marks around the TEL pattern in the example !

shttp or https anything -> localhost:4444
defsult='http=?://.%', lozalho=t, 4444

Eﬂ[JadeﬂehSucket Logging]
verkbaozse=true

Lrace=true
traceFile=default
“traceFilelfize=1000000000

———————— e e

The JadeWebSocketServer Class

The JadeWebSocketServer class of RootSchema handles all incoming TCP/IP connections (for example,
WebSocket) coming over IIS from a specific interface and TCP port.

The JadeWebSocketServer class provides the following methods.

Method Description

getWebSocket Takes a WebSocket ID parameter and returns the JadeWebSocket with that ID.

run Takes a locallnterface, a tcpPort, and a webSocketClass parameter and begins assigning
all connections on the specified tcpPort that meet the specified locallnterface to the specified
webSocketClass. This method continues executing until the stop method is called.

stop Signals any active run methods to stop listening on the local interface and TCP/IP port, and
terminates all WebSocket connections.

Connecting to a Jade WebSocket Server

When a Jade WebSocket server is set up and accepting WebSocket connections, external applications can send
messages to the Jade database over the WebSocket protocol. For example, a web site could access the database
with some JavaScript code.

A full explanation of how to implement WebSocket clients in JavaScript or other technologies is beyond the scope of
this module. However, the WebSocketimage.html and WebSocketTest.html files, found in the Zip file downloaded
from https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip, provide working
demonstrations.



https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip

jJadeplatform Developer's Course

628 Web Sockets

Exercise 5 — Creating a WebSocket Server Application

In this exercise, create a simple Jade application that can accept a connection from an external WebSocket client.

For this exercise, verify only that you can open a connection, although in future exercises you will add the ability to
send and receive messages over WebSockets.

1.  Create a schema called WebSocketSchema and from this schema, open the Jade Painter.

2. Create aform called WebSocketForm, with two buttons called btnOpen and btnClose, and a label called
IblState, as follows.

WebSocketForm E@

Open Socket Close Socket

3. Create areference called myServer of type JadeWebSocketServer in the WebSocketForm class, as follows.

=
Define Reference

Current Class }vUebSu:ncketForm

Exclusive
~ Properky
Marne Iy Server
Tvpe JadewebSocketServer A
[] subschema Hidden [ wirtual
Access
’7 D Public @ Protected D Read Only

Defing Inverse, ., Enter Text...
] (e [
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4. Code the btnOpen_click method as follows.
IbtnOpern_click (btn: Button input) updating:

begin
Create nySerwver Transient:
zelf.lbl3tate.caption := "3ocket iz OPEN™:
gelf.nylderver.runinull, 4444, JadeWebh3Iocket):

epilog

delete mySerwver:

zelf.lblitate,.caption :="%ocket iz CLO3ZED™:
end:

gelf.mwy3erver.stop() ;
endif;

T ——|

I
I
I
I
l
: if not wySerwver = nuall then
:
I
I
I

6. Code the unload method (under Form Events) as follows. This ensures that the server is left in a closed state if
the form is closed without closing the WebSocket connection.

I
l

begin i
if not myserver = nuall then:
gelf.mwy3erver.stap() ; :
endif; :
I

waForm : WebSocketForm:

create waForm;
waForw. showModal () :

8. Runthe JadeScript class startForm method and then click Open Socket.
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9. Runthe WebSocketTest.html file, found the Zip file downloaded from https://secure.jadeworld.com/developer-
centre/Education/DevCourse/JadeDevCourseFiles.zip.

WebSocket Text Demo
Connection Established

Sending message: The quick brown Foo Jumped over the lazy Bar

As the WebSocket server is currently using the default implementation, it will not respond to the message. You
should, however, see the WebSocket client successfully open a connection and send the message.

The JadeWebSocket Class

The JadeWebSocket class is the base class for handling a WebSocket connection. It differs from the
JadeWebSocketServer class in that the JadeWebSocketServer class listens on a port and forwards connections to
a JadeWebSocket subclass, which then can process or send messages.

The JadeWebSocket base class provides the following methods, which can be reimplemented on user defined

subclasses.

Method Description

onOpen Automatically called when the WebSocket is opened from the client side of the connection. It
receives one parameter, fullUrl, which is the full URL of the WebSocket that was used by the
WebSocket initiating client.

onMsg Automatically called when the WebSocket receives a message from the client side of the
connection. It receives three parameters: the binary message that was sent, a boolean representing
whether that message was UTF8-encoded, and a boolean representing whether the message is the
final fragment; that is, if false, there is more message to come.

onClose Automatically called when the client closes the WebSocket connection. This method receives no
parameters.

send Sends a binary message to the client via the WebSocket connection and requires two parameters:
the binary message to send to the client, and a boolean representing whether this is the final
fragment or whether there is more message to send.

sendText Like the send method, except the message is sent as a UTF8 string rather than as a binary. As with

the send method, it requires two parameters. However, the msg parameter must be of type UTF8
rather than binary.

As seen in the previous exercise, if the JadeWebSocketServer class run method is given the base class, it accepts
connections but does not reply to any messages. This is because the default implementation simply passes without
action when any of the methods in that class are called.

To implement behavior for the JadeWebSocket class, you must subclass it and reimplement the onOpen, onMsg,
and onClose methods.

You can also reimplement the send and sendText methods, if required. Although it is not necessary to reimplement
them, if you do, you should call the inheritMethod instruction within the reimplementation so that those methods still
send messages to the client when called.
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Exercise 6 — Responding to Messages
In this exercise, implement a subclass of the JadeWebSocket class to send a reply whenever it gets a message.

1. From the Class Browser or WebSocketSchema, press F4 to find the JadeWebSocket class and then create a
subclass called WSEcho.

2. Add amethod called onMsg to the WSEcho class.
A warning is displayed, saying that you are implementing a superclass method. Click Yes.

3. Implement the method as follows.

-
onMag(msyg: Binarv; utffencoded: Boolean; finalFragment: Eoolean) updating, protected;

1
I I
I I
I I
:vars :
: textMsyg @ StringlUcfs; :
:hegin :
: textMay = mag.Stringllofs; :
: zelf.zendText ("I receiwed your message: " & texXtMsg, finalFragment): |
lend; :
b -

I
I
I
|
: Create nySerwver Transient:

: zelf.lbl3tate.caption := "3ocket iz OPEN™:
: self.nyderver. runinull, 4444, WEEcho)
I

I

I

I

I

I

I

I

I

I

delete mySerwver:
zelf.lblitate,.caption :="%ocket iz CLO3ZED™:

5. Runthe JadeScript class startForm method and open the socket.

When it's open, run the WebSocketTest.html again. You should see the following.

WebSocket Text Demo

Connection Established
Sending message: The quick brown Foo Jumped over the lazy Bar
RESPONSE: I received your message: The quick brown Foo Jumped over the lazy Bar

Connection Closed
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Exercise 7 — Reimplementing onOpen, onClose, and sendText

In this exercise, reimplement the onOpen and onClose methods to write to the Jade Interpreter Output Viewer
whenever a connection is opened or closed, and the sendText method to write the sent message to the Jade
Interpreter Output Viewer before sending it.

1. Add the following methods to the WSEcho class. Click Yes when warned about reimplementing a superclass

method.

:n:nnElpenifullT.Trl: SJtring) protected: _i
I I
ihegin i
: write "Opened connection from URL: ™ & fulllrl: :
| etnd ; I
e a

rr

write "Iending message: & Wag;
inheritMethod(m=g, finalFragment):

Note The onOpen and onClose methods have empty default implementations, so it is not useful to call the
inheritMethod instruction for those methods. However, as the default implementation of the sendText method
is responsible for sending the message to the client, it is therefore important to call it somewhere in the
reimplementation by using the inheritMethod instruction.

2. Ensuring that WebSocketForm is running and the socket is open, run the WebSocketTest.html file.

In addition to the display in the web browser, the following should be displayed in the Jade Interpreter Output
Viewer.

|Z] Jade Interpreter Output Viewer - path=t:\autoqual\server\systema . O X

File Edit Options

Opened connection from URL: http:f{localhost:80/\WWebSocketClientTestjwebsocket.ws
Sending message: | receieved your message: The quick brown Foo Jumped over the lazy Bar
Closed Connection.
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Exercise 8 — Sending Images over WebSockets

In this exercise, use the WebSocket protocol to send an image from Jade to an HTML JavaScript test page.

1. Create a C:/lmages folder and copy the JADE.jpeg file, which can be found in the Zip file downloaded from
https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip, to the newly
created folder.

2. Add a sendimage method to the WSEcho class, coded as follows.

-
gendImage (] ;

| |
| |
| |
:vars :
: file : File: !
:hegin :
| write "ot messSage to Start sending a picture™; |
: create file: :
: file.kind := File.Kind Binary:
: file.openInput('C: /Inages/JADE. jpeg');
: self.send(file.readBinary(file.filelength) , true): :
lepilog |
i delete file: :
|
| |

:Dangimsg: Einarv; utf8encoded: Boolean; finalFragment: Eoolean) updating, protected;

Vars
textMsg @ StringlTtfs;
begin
textMsg = nsg. 3tringlUcEs;
if textMsyg = "Image Please™ then
zelf. sendInage () ;
else
zelf.sendText ("I received wour message: " & textMsg, finalFragment):
endif;

4.  Runthe WebSocketimage.html file, found in the Zip file downloaded from
https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip. You should see
the JADE.jpeg image displayed as the returned message.

WebSocket Test

CONNECTED

SENT: Image Please
JADE

DISCONNECTED



https://secure.jadeworld.com/developer-centre/Education/DevCourse/JadeDevCourseFiles.zip
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XML in Jade

XML, or eXtensible Markup Language, is a human-readable, text-based language that consists of nodes, containing
data, and tags, describing the type of the data between the tags.

Although XML can be used for a variety of applications, the most common is transferring data over the internet. The
Jade Platform provides several RootSchema classes for the conversion of data between Jade database classes and
XML documents.

Structure of XML

XML has a similar structure to other markup languages (for example, HTML) in that an XML document consists of data
contained within tags, potentially nested. As with other markup languages, tags are of the form <TagName> data
</TagName>. However, unlike many other markup languages, XML allows custom tags.

Despite the flexibility to markup data with whatever term best describes it, there are still rules as to how the document
must be laid out. For example, an XML document must have a 1:1 pairing between opening and closing tags and
nesting integrity must be maintained.

When all XML rules are followed, the document is deemed to be well-formed. Being well-formed means the XML
document is syntactically correct according to the World Wide Web Consortium (W3C) XML Specification. It does not,
however, guarantee that the data is correct.

The following XML document is well-formed.

r 1 <?uml version="1.0" 2> 1
: 2 <!==Thi=z iz a comnent --> :
l 3 E<cnmpany> :
e = <employes id="jtm314" > !
I 5 <nate>Jack Mason</ narme:>

: & <rolexAhstraction Instantiator</rolex

: 7 <salary>-99550</salarys :
: =i - </employees |
i I
2 :
:ID Eﬂ <customer id="CUSTOo0349" > :
:11 <namexLee Sah-</ names> :
:12 <address>42 Fiction Ave</address:

| 13 <ewail>1s99@e .mail</ emails !
i14 -~ </ customers> :
LlS L/ company J

<?xml wversion="1.0"7>
<!—-Thi=zs iz a comment —->

%{cumpany}

= <employes id="jtm314" >

<name>dack Mason</ name:
<rolexAbstraction Instantiator</rolex
<zalary>99550</ zalarys

Eﬂ <ocustower 14d="CUSTO0349" >
<name>Lee Sah</name:
<address>42 Fiction Ave</address:
<email>1s99@e . mail</ email>

- </ rustomer >

L/ oompanys-

e
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The following XML document is also not well-formed, because the customer opening tag is nested inside the company
tag, but the closing tag lies outside it.

<2¥ml wversion="1.0"72>
<1——Thi=z iz a comtwent —->

I
I

l

l %{cump any>

l = <employese id="jtm314">

: <hame>dack Mason</hame:>

i <rolexAbstraction Instantiator</rolex
: <zalary>99550</ 2alarys>

: - </employeesx
I

I

I

I

I

I

I

I

I

I

I

I

I

I

Eﬂ <oustomer id="CUSTOOD349" >
<namexLee Sah</name:>
<address>42 Fiction Ave</address:
<email>1s99@e . mail</emails>

—<f companyx

- </ Customers

Note Although the indentation is irrelevant to whether the XML is well-formed, having good indentation practices
makes XML documents easier to read by humans. When Jade generates XML documents, it handles the indentation
for you.

Creating XML

The Jade Platform provides the JadeXMLDocument and JadeXMLElement classes for generating and presenting
well-formed XML.

The JadeXMLDocument class represents an XML document as a tree of nodes and defines the root; that is, the
owning object of all objects in the tree.

The JadeXMLEIlement class represents an XML element in a document tree and along with a unique name, can
contain any of the following.

= Child nodes; that is, other JadeXMLElement objects
m  Attributes; for example, id="CUST00349"
m  Text; for example, Lee Sah in a name node

To add JadeXMLEIlement nodes to the main document (a JadeXMLDocument object) or another JadeXMLElement
node, both classes provide the addElement method. This method takes a tagName parameter of type String, which
represents the name of the tag.

To add attributes to a node, the JadeXMLElement class provides the addAttribute method, which takes two
parameters of type String. The name parameter represents the name of the attribute (for example, id) and the value
parameter represents the value of the attribute (for example, rs9312).

Text can be added to a node by using the JadeXMLElement class setText method, which takes a single String
parameter for the text to add to the node.
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The following example shows the method used to create an XML document.

®xmllhoc  JadexMLDocument;
¥nllNodel : Jade:MLElement:
¥ullodeZ @ Jade:MLElement:

S HmlDoc reprezsents the whole XML document,
S4 and the root of the tree.
Ccreate xmlDoc transient:

S/ HmlNodel representz a <Perzone tag in the xml document,
J4 and a node in the tree.
¥ullodel := xmlDoc.addElement (" Perzon'™):

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
l

S/ HmlNodel haz one attribute, which will, i

44 look like <Person id="rs9312"> in the xml. :

¥ullodel, addattcribute ("id™, "rel3127): :

l
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

S/ HmlNode? represents a <Name> tag within the xml,
4 and is a child of <Persor-.
¥ullodeZ := xmlNodel.addElenent | Nane"™) ;

S/ The text inside the «<Name> tag will be
/4 Rachel 3tevens.
¥ullodeZ, setText ("Rachel Stewvenz="):

S Write the XML document to the output window.
S4 Can also save thiz Lo a file (usually more useful).
write xmlDoc.writeToltring:

The following example shows the output of the above method used to create an XML document.

=] Jade Interpreter Qutput Viewer -...  — O x

File Edit Options

<?xml version=""1.0"?>

<Person id="re9312">
<MName>Rachel Stevens</Name2

<fPerson>

The JadeXMLDocument class also provides the writeToFile method, which takes a filePath as a parameter of type
String, and outputs the XML document to the specified file. Note that if there is no file at the filePath location, it
creates one, and if the file exists, the contents of that file are overwritten following confirmation.
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The following code fragment changes from writeToString to writeToFile.

-—r————————————————————————— — — — — — — — ————— — — — — — — |
|
|

SO Writing the XML to a £file instead....

» This PC » 0OS{C) » JadeXMLDema

Marme Date madifizd Type Size

D example.xml 21/08/2023 3:35 pm XML Document KB

I i
| |
| |
| |
| FS |
| |
| |
| |
| |
| |

|

This file path location contains the XML document shown in the following example.

[ CJadeXMLDema' examplexml - Motepad++ — O x

File Edit Search View Encoding Language Settings Tools

By

Macro  Run  Plugins  Window 7 + ¥ X

cEHHER LR i GD|oe|wiglx 7
= examplexml E]l

1 |-<?xml wersion="1.0" 7>
Tﬂjersnn id="r=0312">

<Name>Rachel Stevens-</HName:r

2
3
4 </Personr

Ln:1 Col:1 Pos:l Windows (CRLF)  UTF-2 IS
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Exercise 1 — Creating an XML Document

In this exercise, create an XML document, add nodes to form a tree structure, and then write the XML document to a
file.

1. Create a new schema called XMLSchema.

2. Create a new JadeScript class method called createXML and code it as follows.
r_creatEXHL(],

wars
¥ulDoc 1 JadexMLDocument;
*¥mwlConpany : JadexMLElement:
*¥wlEmployee . JadexMLElement:
¥mlCustoner : JaderMLElement:
xullata i JadexMLElement;

begin
create ¥xmlloc transient;

¥uwlConpany = xmlDoc.addElement|"Comnpany™) :
¥xnlEnployee = xmlCompany.addElement ("Enployes™) ;
¥mllhata = xmlEnmployee.addElenent ("Name™) ;

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

: ¥mlhata.setText("ainne BEarry™):

: ¥xnlEnployee = xmlCompany.addElement ("Enployes™) ;
: ¥mllhata = xmlEnmployee.addElenent ("Name™) ;

: *mllhata.setText("Carl Donaldson™):

: ¥xnlEnployee = xmlCompany.addElement ("Enployes™) ;
: ¥mllhata = xmlEnmployee.addElenent ("Name™) ;

: xmllhata.setText("Elena Franks™):;

: ¥xnlEnployee = xmlCompany.addElement ("Enployes™) ;
: ¥mllhata = xmlEnmployee.addElenent ("Name™) ;

: xmllhata.setText("Gary Haroldson'™) :

: ¥xnlEnployee = xmlCompany.addElement ("Enployes™) ;
: ¥mllhata = xmlEnmployee.addElenent ("Name™) ;

: *mllhata.setText("Irene James™);

: ¥wlhoc.writeToFile("c: Jader:MLY JaderMLExanple, xnl™) ;
:Eplng

: delete xmlDoc;

I

3. Onyour file system, create a new folder on your C:\ drive called JadeXML.

4. Execute (run) the JadeScript class createXML method. The file JadeXMLExample.xml should be generated in
your JadeXML folder.

5. Inspect the created file (using Notepad or Notepad++).
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The following XML should be displayed.

o CJadeXMLJadeXMLExamplexml - MNotepad++  — O >
File Edit Search View Encoding Language Settings Tools
Macro  Run  Plugins  Window 7 + ¥ X
¢ = s s B| i | |88 8| & &~
E]Jacle}(MLExample.:-:ml I*Bl
1 k?xml version="1.0" 2>
z %<Cumpan5r>
3 = <Employeex
4 <MName-Anne Barry-</Name:r
5 ~  </Employees:
& [ <Emwployee:
7 <MName>Carl Donaldson-</Name:>
=) —  </Employeex
El Eﬂ <Employee:>
10 <Name>Elena Franks-</Name>
11 —  </Employee:
12 Eﬂ <Employeex
13 <Name>Gary Haroldson</IName:
14 —~  </Employeex
15 [+ <Ewployee:
16 <Name>Irene James-</HName:>
17 —  </Employeex
15 — </ Companyy>
Ln:1T Cal:1 Pas:1 Windaws (CR LF) LITF-2 M5

Exercise 2 — Converting a Jade Database to XML

In this exercise, convert Jade objects into XML nodes for a small database.
1.  Select the Load command from the Schema menu and then load the provided XMLExampleSchema.scm.

2. Copy the provided customers.txt and employees.txt files to the C:\JadeXML folder you created in the previous
exercise in this module.

3.  From XMLExampleSchema, run the JadeScript class loadAll method, which populates the database with
several employees and customers.
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4. Create a new JadeScript class buildXML method and code it as follows.

vars
¥xmlDocument : JadexMLDocument:
¥xunlCompaty @ JadexMLElement:
¥mlCustoner : JadeXMLElement:
¥xnlEmployee @ JadexMLElement:
¥unlProperty : JadexMLElement:

COnparny : Company:
Customer : Customer:
enployee ! Emplovee:
begin
create xmlDocument transient:
conpany = Company.firstInstance() :
¥ulCompany = XmnlDocument.addElement ("Company™) »

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

:
foreach customer in company.allMyCustomers do i
¥mlCuztomer := XmlCompany.addElement("Custoner™) :
¥mlCuztomer. addittribute ("id™, customer.id)]: :
®¥mlProperty := xmlCustomer.addElement( fname™) » :
H¥mlProperty. setText[Custoner. nane) ; :
endforeach: :
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

foreach employee in company.allMyEnployees do
*mlEmployee := xmlCompany.addElenent("Enployes™)
¥mlEmployee,addittribute ("id™, employee.id]:
®¥mlProperty := xmlEmployee.addElement (" fname™) »
H¥mlProperty. setText(enployee. nane) ;
¥mlProperty := xmlEmployee.addElenent("zalary™)
®¥mlProperty. setText(enployee. salary. String) »

endforeach:

¥unlDoocumenht.writeToFile ("C: Y JadexHMLY JadeConparny>ML. Xml1™) »

epilog
delete xmlDocument;

5. Press F9 to execute the method and then inspect the C:\JadeXML\JadeCompanyXML.xml file to view the
contents of the database in XML format.

Loading XML

In addition to generating XML documents, the JadeXMLDocument can also load existing XML documents, creating a
tree structure suitable for traversing and extracting data.

The JadeXMLDocument class provides the parseFile and parseString methods, which essentially mirror the
writeToFile and writeToString methods. The difference between the writeToFile and parseFile methods is that
parseFile creates a new JadeXMLDocument based on an existing XML file, while writeToFile takes an existing
JadeXMLDocument and creates a new XML file.
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To use either method, you need only create the transient JadeXMLDocument and call the appropriate parse method;
for example, to read an XML file using the parseFile method it needs only the following.

¥ulDocument @ JadexMLDocument:

Create XmlDocument LCransient:
¥ulDocument.parseFile ("C: Y\ Jade:xMLY JadeConpany>ML. xnl™)

Handling Jade XML Exceptions

Any XML document generated using Jade is always well-formed XML. However, when parsing XML from external
sources, there is a chance that the XML being parsed may not be well formed.

If the XML being parsed is not well-formed, the parseFile method raises a JadeXMLException.

_______________________________________________ 1
parsexMLI) ;
vars
®xullocument @ JadexMLDocument;
begin

create xmllocument transient;

xullocument.pargeFile ("C: Y Jade:MLY Dodgyx2IL. xml™) ;
epilog

delete xmllocument;
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The following is an example of the exception raised by the above method.

Unhandled Exception on 202370801 12:53718 by [187.91] pid Mébd, tid 3cbd

Descripkion

Applicatian: XMLExampleSchema
Schema: ¥MLExampleSchema
Type: JadeXMLException
Error Code: ga01

Continuable: Mo

Error Ikem: Cuskomer =

ML parser error
mismatched tag

Caused By

Receiver Type:  JadexMLDocumentParser Inspect
Receiver OID:  719.1 (transient)

Ext Method: JadexXMLParser::parsestring

‘jadexpatParsestring' in ‘jadexpat’ @ lined 532

Reported By

Inspect

Ignore Debug Help

The generated JadeXMLException contains the line and column number of the error, as well as the type of error and
the item in error. As such, an exception handler can display the following.

T T T T T T T T T A
lxmlExceptionHandler (e : JadeXMLException) : Integer;
begin

write "Exception: *ML was not well formed - " & e.extendedErrorText:

write "File: " & e.fileName;

write "On line: " & e.lineNumber.3trineg;
write "AT column: T & e.columnfumber.3tring;
write "Error item found: " & e.errorltem;
return Ex_Abort Actiom:
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The above method writes the following to the Jade Interpreter Output Viewer.

[Z] Jade Interpreter Output Viewer - path=D:\Jade... —— O X

File Edit Options

Exception: XML was not well-formed - mismatched tag
File: C:\JadeXML\DodgyXML.xml

On Line: 9

At column: 4

Error item found: Customer>

This allows for the quick and easy identification of where exactly, and what exactly, is the problem in the XML source.
In this example, the Customer tag is mismatched, as the Employee tag was opened but not closed when the
Customer tag was closed.

er CiJadeXML\DodgyXMLxml - Motepad++ — O X
File Edit Search View Encoding Language Settings Tools
Macra  Run  Pluging  Window 7 + ¥ o
a = b33
o = 2 3@ B 2 | &8 By | &
=] DadgyXML xml m]
1 <?xml wversion="1.0" 727>
2 |H<Companys
3 =] <Customwer id="CUSTOOL1":=
4 <name>GFary Haroldson-</ namer
5 </ Customers
[ = ZCustomer id="CUSTOOD2">
7 <namerIrene James-</ names-
=] <Employee id="EMPLOOL1">
=] </ Customer>
10 <namexAnne Barry-</ name:r
Ln:a Cal:9 Pos: 111 Windows (CR LF) UTF-8 M5

Searching JadeXMLDocuments

Once an XML document is successfully loaded and a JadeXMLDocument created, the following methods can be
used to locate specific elements in the tree.

Method Purpose

getElementByTagName Takes a tagName parameter of type String and returns the first JadeXMLElement
that has a matching tagName property.
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Method Purpose
findElementByTagName Takes a tagName parameter of type String and returns the first JadeXMLElement

that has a matching tagName property.

Has a faster performance than getElementByTagName but may not return the
document's first instance when there is more than one element of that tagName.

getElementsByTagName Takes a tagName parameter of type String and an elements parameter of type
JadeXMLElementArray and populates the specified elements array (in document
order) with all JadeXMLElements that have a matching tagName property.

findElementsByTagName Takes a tagName parameter of type String and an elements parameter of type
JadeXMLElementArray and populates the specified elements array with all
JadeXMLElements that have a matching tagName property.

Has a faster performance than the getElementsByTagName method but the
elements are not guaranteed to be sorted by document order.

The findElementByTagName and getElementByTagName methods are most useful for locating elements for which
you know there will be no other elements that share a tag; for example, a root object such as Company.

For finding elements of which there is expected to be many, the getElementsByTagName and
findElementsByTagName methods are more appropriate, as the populated arrays can be iterated to display or use
the data contained in all elements.

For example, to display all name elements (whether Customer or Employee) in the JadeCompanyXML.xml file, the
following JadeScript class method can be used.

vars
xullhocument @ JadeXMLDocument:
al lNames= : JadeXMLElementhrray:
name : JadeXMLElement;
begin

I
I
I
I
I
I
I
I
I
I
I
:
: create xmlllocument transient;

: create alllWNames transient;

i on JadexMLException do xmlExceptionHandler (exception):
: xullocument.parseFile("C: Y JadekMLY JadeConpany>=ML. xnl™) ;
: xwllocument. getElementsByTagNane [ "Nane™, allNames) ;

I foreach name in allWNameszs do

: write name.writeToltring():

i endforeach;

I

I

I

I

I

I

I

delete xmllocument:
delete allNames;
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This method produces the following output.

=] Jade Interpreter Output Viewer -...  — O x

File Edit Options

<name>*Gary Haroldson{fname>
<name>*lrene James</name>
<name>*Anne Barry</name>
<name>Carl Donaldson</name

<name>Elena Franks<{/name>

For a JadeXMLElement object, the following methods are available to extract data from the element.

Method Purpose

getAttributeByName Takes a name parameter of type String and returns the JadeXMLAttribute of
the element with that name.

getElementByTagName Takes a tagName parameter of type String and returns the firstimmediate child
JadeXMLElement with that tagName.

getElementsByTagName Takes a tagName parameter of type String and an elements parameter of type
JadeXMLElementArray and populates the specified elements array with all
immediate child elements with a matching tagName.

findAllElementsByTagName Similar to the getElementsByTagName method except that it populates the
specified elements parameter with all child elements that match the tagName;
not just the immediate children.

Exercise 3 — Handling XML Exceptions

In this exercise, load an XML document that is not well-formed and use the JadeXMLException object to find and fix
the error.

1. Ensure that the JadeCompanyMalformed.xml file has been copied to the C:\JadeXML folder.

2. Add aJadeScript class method called xmlExceptionHandler, coded as follows, to the XMLExampleSchema.

'_:-:mlExceptinnHandleriE : JadexMLException) : Integer;

begin
write "The *ML was malformed on line
& e.linelfumber. String
& " oat position
& e.columnfumber. String;
write "Error item found: " & e.errorltem;
return Ex_Abhort dction;
end:

r

rr
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3. Add aJadeScript class method called loadMalformedXML, coded as follows.

lloadMal formed:ML () ;
I

vars
wnlDocument @ JadexMLDocument;
foundElement @ JaderMLElement:
begin

I
I
I
I
I
I
I
l
: create x¥xmlDocument transient;

: on JadexMLException do xmlExceptionHandler (exception)

: ¥mlDhocunent.parseFile ("C:\ JadexMLy JadeConpanyMal formed. Xml1™) »
: write "File loaded succezzfully - The XML was well-formed.™:
I

I

I

I

I

I

I

I

epilog
delete XmlDocument:
end:;

4. Runthe method. Note the line and position of the error, output to the Jade Interpreter Output Viewer. The error
item is also displayed.

5. Open the JadeCompanyMalformed.xml file in a text editor perform one of the following actions.
o Navigate to the line and position of the error and correct the typographical error in the tag name.

o Search for the misspelled tag name shown in the error item and then correct it.

6. Rerun the loadMalformedXML method. This time it should load without errors and the following should be
displayed in the Jade Interpreter Output Viewer.

=] Jade Interpreter Output Viewer - path.. — O =

File Edit Options
File loaded successfully - The XML was well-formed.
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Exercise 4 — Populating a Database from an XML File

In this exercise, populate the database with the Customers and Employees in the now well formed
JadeCompanyMalformed.xml file.

1.

XML in Jade

Add a JadeScript class method called createCustomers, coded as follows, to XMLExampleSchema.

vars
allCustonerElenents @ JadeXMLElementidrray:
foundElement i JadeiIMLElement ;
nameElement i JadeiIMLElement ;
idittribute : JadelMLAttribute;
Customer i Customer;

begin

create allCustomerElements transient:
¥nlDocument. findElementaByTagane ("Custoner™, allCustomerElementsz)
foreach foundElement in allCustomerElements do

idattribute = foundElement. getidttributebyame ("id™) ;
beginTransaction;

Ccreate Customer persistent:

customer.id = idattribute.wvalue;

customer.name := hnameElement. textData;

conpany.allMyCustoners. add (custoner) ;
conmitTransaction:

endforeach:;

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
nameElement = foundElement. getElenentByTagNane ("nane'™)
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2.

Add a new JadeScript class method called createEmployees, coded as follows.

-
lcreateEnployees (compaty : Company input; xmlDocument @ JadeXMLDocument) ;

wars
allEmployeeElenents @ JadexMLElementidrray;
foundElenent : JadexMLElement;
nameElenent t JadexMLElement:
idattribute : JadexMLAttribute;
salarvElemnent : JadexMLElement;
enployee : Emplovee;

begin

create allEmployeeElements transient;

foreach foundElement in allEmployeeElements do

enployee. salary :=salarvElement. textData. Integer:
conpany.allMyEnployees. add(enployee) ;
comni tTransaction:

endforeach;

loadMalformed=ML() ;

vars
¥nlDocument : JadexMLDocument;
COmpany : Company:

begin

create xmlDocument LCransient:

on JadexMLException do xmlExceptionHandler (exception):;
®*mwlhocunent.parseFile ("C:yJadexMLy JadeConpanyMal formed. xml1™) ;
write "File loaded successfully - The XML was well-formed.™:

Company.instances.purge() ;
Customer.instances.purge() ;
Enployee.instances.purge(l;
Create company persistent;
commi tTransaction:

createfustoners (conpany, xnlDocument);
createEnployees (conpany, xnlDocument)
epilog

I
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

: bheginTransaction;
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

: delete xmlDocument;
I
I

¥xmlDocunent. findElemnentsByTaglane ("Enplovee™, allEnployveceElements)

nameElement := foundElement. getElemnentByTagNane [hane™) ;
idattribute := foundElement.gethttributebyName ("id™) ;
zalarvElenent := foundElement.getElenentBvyTaglame ("salary™)
beginTransaction;

create employee persistent;

enployee.id := idiAttribute.walue;

enployee.nane = hameElement. textData;

648
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4.  Run the loadMalformedXML method and then inspect the Company object by selecting Company in the Class
Browser and using the Ctrl+I shortcut keys.

5. Double click the Company in the Schema Collection Inspector form to display the Schema Inspector for
Company form and then inspect the allMyCustomers and allMyEmployees collections.

There should be 12 Customers and 13 Employees.

_ O =
Schema Inspector for Company [4213.1]
Eile Options Help
Hiskory Search AR o mpany ---EmpDictf4228.1.4213.2.2---
lIry sk
allMyCustomers dios = 13
" ] I:

H*Objectt key ='EMPLODL',  walue = Employee/4215.1
...edition. .. keyw = 'EMPLOOZ',  walue = Emploveef4215.2
.. JastpdateTranD. .. ke = IEMF’LEIIIISIJ value = Emplovee/4215.3

creationTime key = 'EMPLOOY',  walue = Employvee/4215.4
- key = 'EMPLONS',  walue = Employee/4215.5
covolatility. . key = EMPLOOE',  walue = Employes/4215.6

kew = 'EMPLOO?',  walue = Emplovee/4215.7
kew = 'EMPLONS', walue = Employves/4215.8
key = 'EMPLOOY',  walue = Employee/4215.9
kew = 'EMPLOLDY,  walue = Emploves/4215.10
key = 'EMPLO11', walue = Emploves/4215.11
kew = 'EMPLO1Z', walue = Emploves/4215.12
kew = 'EMPLOL3, walue = Emploves/4215.13

i

6. Double-click the allMyEmployees collection in the Schema Inspector form to display the Schema Collection
Inspector for allMyEmployees form.

7.  Click on each Employee to verify that the details match those in the JadeCompanyMalformed.xml file.

_ O x
Schema Collection Inspector EmpDict (13 entries) [4228.1.4213.2.2]

File Options Help

Hiskory Search Employves (421513 ---Employes/4215,5---
Employes (4215.2) id = "EMPLOOS"
Employes (4215.3) name = "Irene James"
salary = 210500

| e (42155
Emploves (4215.6)
Employves (4215.7)
Employves (4215.8)
Employves (4215.9)
Employes (4215,10)
Employes (4215,11)
Employes (4215,12)
Emploves (4215,13)
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The following is the JadeCompanyMalformed.xml file.

Q{ ChJadeXMLU\JadeCompanyidalformed.xml - Motepad++ — O x
File Edit Search  VWiew Encoding Language Settings  Tools Macro Run
Plugins  Window 7 + ¥
o = @ | | d8 By | % = | *
BJa-:IeCompan}fl‘-ﬂalforme(l.xml ﬂ”

47 Eﬂ <Employee id="EMPLOO3" =

45 <name>Elena Franks</ namez>

49 <zalary>56500</salary:

50 - </Employves:>

51 Eﬂ <Employee id="EMPLOO4" =

52 <name>Greg Harriet</name>

53 <zalary>12900</salarys:

54 - </Employves:>

55 Eﬂ <Employee id="EMPLOOS"=>

= <name>Irene James-</name:>

57 <zalary>210500</salarys>

55 - </Emploves-

59 Eﬂ <Employee id="EMPLOOG" =

a0 <name>Kid Leon</ name:

6l <zalarvy>88900</salarvy:

BE - </Employves:>

63 Eﬂ <Employee id="EMPLOO7" =

Ln:55 Cal:20 Pas:1.336 Windows (CRLF)  UTF-8 IMS
8. Do the same for each Customer in the allMyCustomers collection.

Persistent XML

When parsing an XML document in Jade, the JadeXMLDocument object and the nodes created with its parseFile
and parseString methods are transient by default, which means that the XML must be parsed again each time it is to
be used.

However, Jade provides the JadeXMLDocumentParser class that can create persistentimplementations of the
JadeXMLDocument tree structure, using its parseDocumentString and parseDocumentFile methods.

To create an XML tree structure in the Jade Platform, the following node classes are required, all of which have
transient-only persistence.

Class Represents...

JadeXMLAttribute An attribute of an XML element.

JadeXMLCDATA An XML escape character (for example, a < character that is not part of a tag).
JadeXMLComment An XML comment.

JadeXMLDocument The XML document itself.

JadeXMLDocumentType The document type declaration in an XML document tree.

JadeXMLElement An element in an XML document; for example, <name></name>.
JadeXMLProcessinglnstruction An XML processing instruction (that is, an application-specific instruction on

how to handle an XML document after the document has been parsed).

JadeXMLText The text contained within an XML element when that element contains both
text and other elements.
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While the classes in the above table are transient only, persistent subclasses are allowed. To allow for the creation of
persistent JadeXMLDocuments, you must first create persistent subclasses of each of these transient node classes.
For example, the following class hierarchy shows a user subclass for each of the required classes.

Application
Glokbal

—] Jadescript
—=] JadeEmLMode

JadeXMLARribute
A%E Persistent hL Attribute
—=] JadexMLCharacterData
JadexhMLCDATA,
A%E PerziztentXmLCDATA,
J

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: adeXhLComment
| &E PersistertXMLCommet
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Jade XL Text
A%El Persistent hLText
JadeXMLDocumerit
A%E Persistent mMLDocument
JadexhLDocumert Ty pe
A%E PersistentmMLDocumert Type
JadeXMLElemernt
A%E Persistent mLElement
JadexMLProcessinginstruction
A%E Perziztent<mMLProcessinginstruction

WiehSession

When the persistent subclasses are established, the JadeXMLDocumentParser provides the setClassMapping
method, which takes two parameters: a node class and the persistent user subclass to map to.

It also provides the parseDocumentString method, which takes a JadeXMLDocument (which can be transient, or a
persistent subclass) and an XML string. The parseDocumentFile method is the same as the parseDocumentString
method except for a file path string instead of an XML string.
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For example, the following code will establish all required mappings, then create a persistent JadeXMLDocument
using the parseDocumentString method of JadeXMLDocumentParser.

Vars
xhlParser : JadexMLDocumentParser;
xnllhocument : FPersistentxMLDocument:
®¥olAtring i String:

begin

|
[
[
[
[
[
[
[
[
[
:
: create xmlParser transient:

: ¥umlParser.setClassMapping (JadexMLAttribute, Persistent:MLACtribute];

: xlParzer. zetlClassMapping (JadexMLCDATA, PersistentxILCDATA) ;

: xuwlParser.setllassMapping(JadexMLConwent, FPersistent:MLComment)

: ¥umlParser.setClassMapping (JadexMLText, Perzistent:MLText):;

| xmlParser.setlClassMapping(JadexNlbocunentType, PersistentxMLDocunentType) ;

: xmlParzser.setllassMapping (JadexMLElenent, Persistent:MLElement);

: xhlParzer. zetlClassMapping(JadexMLProceszsingInstruction, PersistentxIMLProceszingInstruction)
[

[

[

[

[

[

[

[

[

[

[

[

[

[

¥ulitrihg = "<iomeTag-3ome Data</ SomeTag=";

beginTransaction:

create xmllocument persistent;
xmlParser.parsebocunentitringixnlbocunent, =xml3tring):
commitTransaction:

Note All mappings must be set, regardless of whether they are needed for the specific XML being parsed. The
parseDocumentString and parseDocumentFile methods will generate an 8909 exception (XML class mapping is
invalid) if any are missing. However, the JadeXMLDocument subclass does not need to be mapped, as it is passed
as a parameter to the method.

Exercise 5 — Creating Persistent JadeXMLNode Subclasses

In this exercise, create persistent subclasses for each of the required nodes in a persistent JadeXMLDocument.
1. Create a new schema called PersistentXMLSchema.

2. Open the PersistentXMLSchema in the Class Browser.

3.  With focus on the Object class, press the F4 shortcut key to display the Find Type dialog.

4

Search for JadeXMLAttribute and then click the Current Browser button (or press Enter) to add it to the
displayed classes in the Class Browser.

o

Add a subclass to JadeXMLAttribute called PersistentXMLAttribute.

6. Search for each of the following classes and then add the corresponding persistent subclass.

Class Subclass

JadeXMLCDATA PersistentXMLCDATA
JadeXMLComment PersistentXMLComment
JadeXMLDocument PersistentXMLDocument
JadeXMLDocumentType PersistentXMLDocumentType

JadeXMLElement PersistentXMLElement
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Class Subclass
JadeXMLProcessinglnstruction PersistentXMLProcessinglnstruction
JadeXMLText PersistentXMLText

Exercise 6 — Parsing an XML Document Persistently

In this exercise, use the JadeXMLDocumentParser to load an XML file and create a persistent XML tree and then
inspect that XML tree using the Schema Inspector form.

1. Search for the JadeXMLDocumentParser class using the Find Type dialog.

2. Add a method called establishMappings to the JadeXMLDocumentParser class and code it as follows.

_________________________________________________________________________ 1
:estahlishﬂappings(] updating; |
|
l .
:hegin
: self.setllazsMapping ([ JadexMLAttribute, Persistent:XMLAtcribure] ; :
[ self.setClassMapping | Jade MLCDATA, PersistentxMLCDATA) :
: self.setClassMapping | JaderMLConment, FPersistentxMLConment) ; |
: self.setlClassMapping ([ JadexMLText, Persistent:MLText); :
: gelf.zetlClazsMapping [ JadexMLDocumentType, FPerzistentxMLDocumentType) ! :
: self.setlClassMapping(JadexMLElenent, PersistentrMLElement): :
: gelf.setClassMapping(JadelMLProcessingInstruction, PersistentXHLPrDcEssinglnstructiun];:
| |
| |
jetd; |
S |
3. Create a JadeScript class method called loadPersistentXML and code it as follows.
_________________________________________________________________________ q

TArs
xulParser i JadexMLDocunentParser;
¥ulDocument : PersistentxMLDocument;

begin

create xmlParser transient;
xlParser. establishMappings();

beginTransaction:

create xmlDocument persistent:

wmlParser.parsebocunentFile (xmllocument, "C:'\JadexMLWhitePaper Persistent Example.xml™);
coumitTransaction;
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4. Run the loadPersistentXML method, select the PersistentXMLDocument class in the Class Browser, and
then press Ctrl+l to open it in the Schema Inspector form.
_ _ O =
<~ Schema Inspector for PersistentXMLDocument [4243.6]
File QOptions Help
Hiskary Search LCrocument ---PersistentiMLDocument (4243, 6-—-
e o childrodes = JadexMLModedrray/715.6.4243.2.1 1 1
4 JadeRMLDocument document = PersistentxMLDocument4243.6 : 1
l:ncT\,-'p?a parenthode = *** <null> object reference *+*
endOfLing docType = PersistentkMLDocument Type/4244.2 : 1
indent3tring endfLine ="
keep\Whitespace ! . won
outputDeclar ation indentString =
p keepWwhitespace = False
rootElement outputDeclaration = true
#H ] gdeiMLModet rootElement = PersistentxMLElement/4245.455 @ 1
childhodes
document
parenthode
***Ob]ect***
...edition. ..
..lastUpdateTranID,..
.creationTime. .
. ovolatiliby,
5. Double-click the PersistentXMLDocument in the Schema Inspector form and ensure that the ChildNodes
collection contains the correct child nodes, as follows.
_ O =

File

Options

History

Schema Inspector for PersistentXMLDocument [4243.6]

Help

Search

qLDocument (42

¥ JadexMLDocument ™+
docType

endOfLine
indent3tring
keepihitespace
outputDeclaration
rookElement

bt JadexMLNode*

documnent
parentMode
***Oh]ect***
...edition, ..
\wlastUpdateTranID. ..
creationTime, .,
+valakilie,

6. Navigate around the Jade XML tree.

F+FpersistentXMLDocument* 4+

-—-JadexMLModedrray)715.6,4243,2,1--
size =4

PersistentsMLProcessingInstruckion
Persistent=MLDocument Type
PersistentsMLComment
PersistentxMLElement

)

You should see that all the nodes from the JadeXMLExample.xml file are contained within the persistent tree in
the appropriate structure.
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