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Chapter 1: Introduction

This section contains the following topics:

Audience (see page 9)

Objectives (see page 9)

Tutorial Workflow (see page 9)

Tutorial Case Study-eGolf Services (see page 10)
Software Required to Complete Tutorial (see page 10)
Time Allotment (see page 11)

Audience
This tutorial is intended as anintroduction to the features and capabilities of CA Gen, a
model-based application development tool.
Itis expected that the person completing this tutorial will havesomelevel of analysis
andapplication design experience.

Objectives

After completingthis tutorial, you will:

m  Have developed an eBusiness application fromstartto finish usingvarious features
of the CA Gen Toolset

m  Understand the full lifecycleofa CA Gen development effort
m  Recognize the benefits of CA Gen

m  Realizethe power and flexibility for delivering complete solutions usinga singleskill
set

Tutorial Workflow

CA Gen supports a number of different methods or methodologies, such as Information
Engineering, Rapid Application Prototyping, and Component-Based Development.
However, regardless of the method you use to designyour application,youarestill
trying to understand these three things:

m Whatinformationis required?
m  How to collector display thatinformation?

m  How to manipulatethe informationonceitis collected?

Chapter 1: Introduction 9



Tutorial Case Study-eGolf Services

From an academic standpoint,itis probably easier to understand the tools and diagrams
ifyou think about application development from the traditional standpointof:

m  Analyzingthe requirements
m  Designinga solutionto meet the requirements

m  Constructingandtesting the application to meet the solution

The tutorial is organized in this fashion. As you gain experience with the toolset, you will
discover a variety of ways to use itto meet your company's specific methods.

Tutorial Case Study-eGolf Services

Given the popularity of the Internet and Golf, we see an opportunity to provide golfers
with a few simpleonlinegolfservices. In exchange for these services, we hope to
generate enough hits to our web siteto allow us to then sell banner advertisingspaceto
the golfingindustry. Therefore, what we planto do is torapidly develop an extremely
reliable, high-performance, and very scalableeBusiness application.

Software Required to Complete Tutorial

CA Gen applicationscanbedeployed to alargenumber of heterogeneous
environments. This tutorial, however, is intended to be completed entirely on a local
workstation configured for local construction and test.

Recognizing that everyone may not have such an environment, the Analysis, Design,and
possibly parts of the Construction and Test modules can be completed with the CA Gen
software alone, depending on your licensing agreements. To compile and test the
generated sourcecode, the followingthird-party softwareis required:

m  To create a databasefrom the generated DDL/DML, you will need a supported
DBMS, along with the appropriateSQL precompiler.
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Time Allotment

m  To compilethe generated Csourcecode, you will need a supported C compiler.
m  To deploythe applicationtoa Web Server, you will need a supported Java compiler,

Java Runtime Environment, and a Java Web Server and Application Server.

Note: For information aboutsupported third-party software and setup instructions, see
the CA Gen software documentation.

Time Allotment

Introduction
5 minutes
Toolset Overview
40 minutes
Analysis
4 hours 30 minutes
Case Study
7 minutes
Data Modeling
40 minutes
Process Modeling
20 minutes
Model Confirmation
40 minutes
Recording Business Rules
2 hours 40 minutes
Defining Business Systems

3 minutes

Chapter 1: Introduction 11



Time Allotment

Design
8 hours 35 minutes
Application Design
2 minutes
Types of Applications
3 minutes
Server Design
2 hours 15 minutes
Client Design
6 hours 15 minutes
Construction and Test
3 hours 10 minutes
Data Base Generation

40 minutes

Referential Integrity Triggers

15 minutes
Load Module Packaging
15 minutes
Application Generation
45 minutes
Application Test
45 minutes
Web Generation

30 minutes

12 Tutorial



Chapter 2: Toolset Overview

This section contains the following topics:

Objectives and Time Allotment (see page 13)
Model-based Development (see page 13)
Diagrams (see page 14)

100 Percent Code Generation (see page 16)
Lesson Activity (see page 17)

Objectives and Time Allotment

After completingthis module, you will befamiliar with:
m  The concept of model-based development

m  The CA Gen Toolset

Allow approximately 40 minutes to complete this module.

Model-based Development

CA Gen is a model-based development environment for designing, deploying,and
maintaining high-performance, scalablebusinessapplications. Itenables developers to
deliver complex applicationsthatmeet rapidly changingrequirements. For example, CA
Gen allows developers to:

m  Buildreusablecomponents.

m  Web-enable applications.

®m  Integrate legacy software with new systems.

A model is arepresentation of reality. A model is not the real thing, but it represents the
real thing. Models are generally used to test or perfect a final product.In our case, the

model is a schematic description of a business systemaccounting forits known or
inferred properties.

Technically,a CA Gen model is a collection of modeling objects, each of which represent
different aspects of your business reality. These objects are created and managed using
one or more diagrams inthe CA Gen Toolset.

Chapter 2: Toolset Overview 13



Diagrams

Diagrams

Itis not that important to distinguish between the objects on a diagramversus the
diagramitself.Infact, most people think of the collection of diagrams themselves as the
model of their business, with each diagramrepresenting their business froma slightly
different viewpoint.

It may be helpful to think of the different diagrams inan CA Gen model as being
analogous to a set of blueprints. A set of blueprints consists of several diagrams, each of
which detail different aspects of the same building. There could be one diagramthat
shows the fagade, another for the plumbing, and yet another for the electrical work.
They all describethe same building, buteach shows itfrom a different perspective.

Model
-Representation of

Reality

CA Gen Model

- Collection of IModeling

Objects representing

Y our businessreality
Objects/Diagrams
- IManipulated through

the use of one or more diagrams

Most business systems perform tasks similarto the following:

m  Storinginformationina database

m  Displayingor capturingthatinformationfrom a screen or a window

m  Manipulatingtheinformationinsome way in between the timeitis captured from

the screen or window andthe time itis storedinthe database

CA Gen has more than 30 diagrams;three aredirectly related to the databasedesign,
the window design, and the programming logic. They are:

m  The Data Model Diagram (often referred to as the Entity Relationship Diagram)

m  The Navigation Diagram
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Diagrams

m  The Action Diagram

The other diagrams areused to assistwith gatheringrequirements, model confirmation,
or with the deployment of the generated applications.

CA Gen diagrams areintegrated. You cannotadd A to B givingCinan Action Diagram
unless A, B, and C were firstdescribed inthe Data Model Diagram. Technically,itis not
somuch that the diagrams areintegrated, but rather that the objects created by one
diagramcan be reused or referenced inanother diagram.Itis the reuse of the modeling
objects that brings aboutthis integration.

The Toolset also has a number of Wizards, Patterns,and Templates availabletoassist
with the creation of many of these diagrams.

* Key Diagrams
- Data IModel Diagram (ERD)
- Wind ow Navigation Diagram
- Action Diagram
= Additiona Diagrams
- Gathering Requirements

-Deploying Applications
' = Integrated Nature
| '“_.'2..':'.‘,:'”"" ® Wizards, Patterns and Templates
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100 Percent Code Generation

100 Percent Code Generation

The real strength of model-based development is thatfrom a single model, we can
generate the application for a variety of different environments, justby changinga few
generation options. Therefore, your developers canfocus their energies on
understandingyour business requirements,and not have to worry about havingstrong
expertise with every technology in usein your environment. When your environment
changes, all youhaveto do is changethe generation options and regenerate the code.

Environm ent S s—s"s

Business Rule

Data
L= S
©Gul ’ Operating System  Comm Type | [pgpg
« Blockmode « UNIX (HP, Sun,...) * MOSeries  _ Oracle
« Batch . mdmzooa . Lclgnrl . DB2
|| s . usion
e B uage MVS (CICS, NS, . Gen o ek Sere
G - Tosqa=—r—=1 |8.JDBC
. Ci Proxies | TP Monitor| L2
|« HTML e T
s i IS
« COBOL sCOM| |g Toied
Environment [oic | IR
Dependent

100 Percent Error-free Code

CA Gen generates and provides runtimes for the entire application code. CA Gen also
provides everything necessaryto deploy the applicationtoa supported environment —
the clients, the servers,and the middleware. It generates 100 percent error-free code.

One caveat regardingthe error-free code: whilethe generated codeis always
syntactically correct, this does not imply thatitis logically correct. For example, if you
meant to add A to B giving C, butinstead specified that A should be added to D, CA Gen
may not be ableto catch that. However, the software does have mechanisms inplaceto
reduce even these kinds of errors.

From a productivity standpoint, some rather incredible numbers regarding the
timesaving benefits of CA Gen have been quoted from time to time. Every CA Gen
situationis different, of course. However, to saythat CA Gen cantake you through your
development phasethree times faster than before, whilereducingsubsequent
maintenance effort by a factor of ten, would be inlinewith many pastexperiences.
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Lesson Activity

Lesson Activity

Inthis exercise, we are goingto:

m  Startthe CA Gen Toolset

m  Review the Toolset's interface

m Open an existingmodel named EGOLF SERVICES

m  Pointout the different diagrams in the Tree View

m  Pointout the different model objects inthe Tree View

m  Pointout some of the configurableaspects of the Toolset
m  Save the model

m  CloseCA Gen

m  Open Windows Explorer and review the model directory

Start the CA Gen Toolset
Depending on how and where you installed the software, you can either:
—_—
Hi=

m  Double-clickthe CA Gen icononthe desktop REaREE

m  ClickStart, All Programs, CA, Gen xx, Toolset.

Note: xx is the current CA Gen release number.
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Review the Toolset's Interface

When the Toolset firstopens, you see two blank panels as shown inthe following
example.

Model Options Help

@ HO R
EEEE

; x¢) Toolbar

Tabbed Tree
Control

Diagrams

After opening or creatinga new model, the panel on the left contains the Tabbed Tree
Control. The panel on the right contains diagrams thatwe open.

Note: The number of items availableonthe Menu Bar and Toolbar change when we
open or create a model, or when we open different diagrams.
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Open an Existing Model

Normally, we might startby creatinga brand new model. In this case, we will startwith
anexisting model that has a software (more about components when we get to that
pointinthe tutorial) component copiedintoit. In addition, we have included some
rudimentary bmp and gifimages, which will be used for some of the examples inour
application.

Follow these steps:

1. UsingWindows Explorer create a directory (folder) to contain your models.
Throughout this Tutorial, the model directoryused inthe examples is C:\Models.
Copy egolf.ief and djscapla.ieffromthe \Samples\Models\Tutorial Models\Starter
Models directory to your models directory.

2. Select Model from the menu bar, and select Open Model... from the drop-down
menu.

Inthe subsequent file Model Open dialogbox, change the Look in: path to your
model directory, select egolf.ief from the list of models, check the Make this path
the default model path checkbox at the bottom of the dialogbox, and then click
Open.

Look in: |L'f} Models V| K} ? * -
. @ djscapia.ief
i Ea @ egolf.ief
Ity Recert
Documents
=
[
Desktop

)

My Documents

My Computer
File name: |egn|f.ief w | I Cpen ]
- Files of type: Al Files -7} v| [ cencel ]
My Moo Model Name: EGOLF SERVICES
Subset Name: Complete Model
Schema: 9,246
User ID:

[w]sake this path the default model path:
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3. Select Model from the menu bar, then select Info... from the drop-down menu.

Note: The model name is EGOLF SERVICES and the local nameis egolf in the Model
Information dialog.

Model Information

Model name: EGOLF SERVICES
Subset: ALL
Local name: C:'\modelsiegolf.iefl
Model stage: Business System Design (BSD)
Model status: Checked-out
Model level: 8.0.0.0.05050
Code Page ID: 1252
Total number of objects in model: 1,179 Te R
Ohjects created since last chedi-out: ]
Last save: Apr, 05, 2010 11:46
Mumber of objects available before chedk-in: 2,147,4383,645
Last check-out: Apr. 05, 2010 11:46
Workstation .
lrsmema: 9.2.A6 Version: 08.5.00.04014 LT

Help |

Models have a [long] Model name and a [short] Local [model] name. If we were to
upload this model to an Encyclopedia, the name of the model asitwas stored inthe
Encyclopedia would be the long model name. However, here on our local
workstation, the model is placedin a folder with the local model name followed by
the .ief extension. We will lookin this folder later in this module.

4. Click OK.
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Diagram

s inthe Tree View

Inthe following example, notice how the window has changed now that our new model
has been opened inthe Toolset.

= CA Gen - egolf - Licensed to: CA Gen Dewvelopment

Model | Elanning

|5nal':.f5is Component Modeling  Design

Conskruckion | Plug-in  Options  Window  Help

HEORHOEOR

8l ol i8] 5|
| Modd] | Diagrams | Optians|

il

=<

=<

Short Local Mare
Menu Bar Items

Menu Bar

oolbar

Flanning ik Analysis ~|
v
----- & Orgamizational Hiergrchy = |
Matrites
= Busin ifinn =
Compaonent Maodeling
ﬁ Component Architecture Diagram
E_*é Component Specificakion Diagram
Eﬂ_*é Component Implementation Diagram
='_% Inkerface Type Model Diagram
£2 Type Map
Daka Modeling
Data Model Browser
= Data Madel b

abbed Tree Contral

The short Local model name appears inthe Title Bar. This makes it easy to verify which

model you arein.

We alsohavea number of new items availablewithin the Menu Bar and Toolbar.On the
Menu Bar, for example, we have items for Analysis, Design, and Construction, a
sequence that roughly describes how we are going to proceed through the remainder of
this tutorial. Selecting these Menu items reveals a list of diagrams normally associated

with that activity.

There is alsoa Tabbed Tree Control inthe left panel. At the top of the Tabbed Tree

Control are three tabs:

®  Model
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m  Diagrams

m  Options

Follow these steps:

1. Select the Menu items Analysis, Design, and Construction and review the listof
diagrams normally associated with those tasks.

2. Ifthe Diagramstabis notselected, select the Diagrams tab on the Tabbed Tree
Control.

With a few exceptions, the same diagrams availablethrough the Menu items are
availablethrough the Diagrams tab of the Tabbed Tree Control.

Double-clickinga diagramin the Tabbed Tree Control is a convenient way to launch (or
open) the various diagrams. Hereafter, we will refer to the Tabbed Tree Control as just
the Tree Control.
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Model Objects in the Tree View

As mentioned earlier,you create modelingobjects using the various diagrams in the
Toolset.

Follow these steps:

1. Select the Model tab on the Tree Control.

= CA Gen - egolf - Licensed to: CA Gen Development

Model Flanning  Analysis  Component Modeling  Design Construckion Plug-in Opions  Window  Help

HFOECBUOR

I
M Diagrams | Options |

[ EGOLF_SERVICES
(D EGOLF_SERVICES
-7 EGOLF_SERYICES

o EGOLF_SERYICES
+-E) TECHNICAL DESIGM

x

Note: In addition to the component objects already copied intothe model, CA Gen
adds a baseset of objects to every new model.
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2. Inthe Tree Control, right-clickthe EGOLF_SERVICES subjectarea (the entry with the
manila foldericon next to it) and then select Add from the pop-up menu.

ki
& d
Model | Diagrams | Options
(] EGOLF_SERYICES
(D EGOLF_SERVICES
+ B
EGOLF 5| Add £ subject Area
+-B2) TECHMICE [E] entity Type
Properties (8] work Set
Wark Se
E Daka Model E;'% Scoped Type Diagram
% & Scoped Type Diagram I | [

In addition to the menus inthe Menu Bar at the top of the Toolset, pop-up menus are
availablebyright-clickingan objectin the Tree Control or from within any of the
diagrams.Usepop-up menus as a shortcut instead of usingthe main Menu Bar.

From the EGOLF_SERVICES pop-up menu, we can:

m  Add additional Subject Areas or Entity Types.

m  Review the properties of the selected subjectarea.

m  launch the Data Model diagram.

We will learnaboutall of these tasks in later modules. The pop-up menu items will vary

depending on the object selected, and can be customized to your individual
preferences.
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Configurable Aspects of the Toolset

The Toolset is fully configurable.

Follow these steps:

1. Fromthe Menu Bar,select Options, and select Customize.

E CA Gen - egolf - Licensed to: CA Gen Development
Model Planning Analysis Compopent Modeling Design  Construction  Plug-in BelGLER Window  Help

HeoEcEOR - et
¥ | Toolbar
= T
hows Object Tips
=X > Ject Tip
—I—I—I—I - ||:I Customize Pap-Up Menu...
Model | Diagrams || Options|

Support Toolbar...

- EGOLF_SERVICES Falette

2@ EGOLF_SERVICES Reset Toolbar
£3 EGOLF_SERVICES

Reset Palette
DJS_SPI_SPORTS_INDICATOR_
EGOLF_SERVICES
& = TECHNICAL DESIGH

£ 1) ] ¥

Displays select information about the object the mouse is over, information varies by object type and current diagram

The contents of the pop-up Menus, Toolbars,and Tool Palettes (which we have not
seen yet) can be customized from here. For more information aboutcustomizing,
see the Toolset Help.

Inaddition, if you would rather not use the Tree View, Toolbars, or Tool Palettes,

you can hide them by removing the corresponding checkmark next to their Menu
item.

Note: The Palette check box is notvisiblesincenodiagramis open.
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2. Fromthe Menu Bar,select Model, and select Settings.

Planning Analysis Component Modeling Design  Construction  Plug-in - Options  Window  Help

Gen Development

Mew Model. .. Chrl+
(2 Open Model... Chrl+0
Clase Madel

Copy Model...

Delete Model. ..

Chel+5

() Encydlopedia

|EI Setkings

1 Cymodels.cg?ieqolf ief
2 sample.ief
3 C:\My Documents\, . \faisal.ief

Exit

Defaulk Diagram Fonts. ..

Default Fixed Width Fonts. ..
‘White Background Color

Elack Background Calor

Single Add
[Multiple Adds

Printet...

Paths...

Encyclopedia Communications. ..
Encyclopedia Selecton. ..

Box Size...

Consistency Check Jptions ...
AutoSave...

IMRU sethings...

Remember \Window Size/Position.

From here, you canset options likethe background color for your diagrams, as well
as box and font sizes.

Other importantsettings include:
m  The path to yourlocal model directory (Paths...)

m  The encyclopedia with which you want to communicate (Encyclopedia
Selection...)

m  Consistency Check Options (Consistency Check Options...)

m  AutoSave settings (AutoSave...)
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The Multiple Adds setting allows you to do repetitive tasks more efficiently. For
example, addingseveral attributes to an Entity Type.

The Tree View, Toolbars,and Tool Palettes can be moved from their starting
positions intheToolset to any other positionin or out of the Toolset. Inthe
following example, the Tree View has been moved to the right side of the Toolset,
whereas the Toolbar has been moved infront of the Toolset. This is particularly nice
ifyou canafford a multi-monitor setup. To move them, select and hold their grab
bar whiledraggingthem where you want them.
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3. Select the Options tab on the Tree Control as inthe previous example.

Removing or adding checkmarks to the Tree Control Display Options determines
whatis viewableunder the other two tabs. For instance, removing the checkmark
from Data Modeling would remove the Data Model diagrams fromthe Diagrams
tab as well as the Subject Area objects from the Model tab.

_E CA Gen - epolf - Licensed to: CA Gen Development

Model  Planning  Analysis  Component Modeling  Design Construckion  Plug-in Options  Window  Help

8| 1] | 5]

tModel | Diagrams | Jptians

E
T

Planning & Analysis = Rre . H fz
= kA Data Modeling
A Component Modeling

P A work Sets
= kA Design

----- O Block Mode

Save the Model

Changes to the model arenot committed until they are explicitly saved. When you save
the model, CA Gen saves all of the changes made to all of the objects. For example, if
you make three changes to three different objects usingthree different diagrams,one
savewill saveall of the changes inthe model.

Follow these steps:

1. Do one of the following

m  Select the icon from the Toolbar.

m Fromthe Menu Bar, select Model, and then select Save Model.

m  Press Ctrl+S
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AutoSave

The Toolset can be configured to automatically performsaves for you every few
minutes.

Follow these steps:

1. Fromthe Menu Bar select Model, Settings, and AutoSave....

AutoSave Settings

(8]4

Aukamatic Save Every: Minuktes,

Prampt To Confirm Before Saving

Cancel

Help

2. Clickthe Automatic Save Every check box and enter the number of minutes inthe
text box. If you want CA Gen to prompt you before performing the save, check the
Prompt To Confirm Before Saving check box.

3. ClickOK.
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Close CA Gen

Before closing CAGen, verify the pathto the model directory.

Follow these steps:

1. Fromthe Menu Bar,select Model, Settings, Paths.

Paths

X

Current:  Ci\Program Files\CA\Gen ra'gen
Logfiles:  C:\Documents and Settings'\carjo26\Application Data‘\CA'YGen rdYogs Toolset),

Settings: C:\Documents and Settings'carjo26\Application Data\CA'\Gen r8\cfg\Toolset),

Output: | C:\My Documents\CAVGen r8\Dutput |

Models: | C:\Models| |

CJ G &

Waork: | c:\Documents and Settings'Local Settings \TempCA'\Gen ra)| |

{The new work path will be used next time you start CA Gen if the path exists. You create this path
outside CA Gen.)

[ OK ] [Cancel] [ Help ]

The path to our model is C:\Models. Your path may differ.
2. Note your pathand select Cancel.

3. To closeCA Gen, do one of the following:

m  Select the E' iconinthe upper-right corner of the Toolset.

m Fromthe Menu Bar, select Model, and then Exit.
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Review the Model Directory

Open Windows Explorer and navigateto the model directory. The egolf.ief directory
contains several folders and four files ending with the extension .dat, as shown inthe
following example:

& C:\Models\egolf.ief

File Edit WView Favorites Tools Help i
QBack - O ¥ | P search ‘ﬂ';‘; Folders ‘ HEjg

Address |@ C:\Models\egolf.ief v | Go
Folders x Size  Type Date Modified

File Folder 4/16/2010 4:38 PM

=0 Models A File Folder 4/16/2010 4:44 PM

£ djscapla.ief File Folder 4/16/2010 4:44 PM

= 3 egolf.ief File Folder 4/16/2010 4:44 PM

[ bitmap File Folder 4/16/2010 4:38 PM

Dc File Falder 4/16/2010 4:44 FM

) cobaol File Folder 4/16/2010 4:38 PM

) ddi |#] checkout.trn 103 KB TRHN File 9/15/2009 4:05 FM

) html iefDDDD.dat 111 KB DAT File 4/5/2010 11:46 AM

3 java iefD?DD.dat 36 KB DAT File 4/5/2010 11:46 AM

& report ief12DD.dat 736 KB DAT File 4/5/2010 11:46 AM

=] ief2511.dat 1 KB DAT File 4/5/2010 11:46 AM

. (i EWT ; Y| [ iefacceslog 1 KB Text Document 4/16/2010 4:44 PM

These four .dat files—commonly referred to as the DAT files —compriseyour local
model. If you need to copy your model to another machine, ata minimum you would
need to copy all four of these files,and placethem ina directory with the .ief extension.
The other folders areused for the generated code.
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Chapter 3: Analysis

This section contains the following topics:

Objectives and Time Allotment (see page 33)

The Case Study Business Requirements (see page 33)
Develop the Data Model (see page 35)

Develop the Process Model (see page 58)

Confirm the Process and Data Model (see page 68)
Detailingthe Business Rules (see page 82)

Defining Business Systems (see page 146)

Objectives and Time Allotment

After this module, you will havean understanding of the followingterms:
m  The Case Study Business Requirements

m  Data Modeling

m  Process Modeling

m  Recording Business Rules
m  Model Confirmation

m  Process Synthesis

m  Component-based Development

m  Business System Definition

Allow approximately 4 hours and 30 minutes to complete this module.
If you would liketo reference a CA Gen model reflectingthe completed objectives of
this chapter, you can find the model with the CA Gen installationinthe

\Samples\Models\Tutorial Models\Completed Models directory corresponding with this
chapter.

The Case Study Business Requirements

The following sections deal with the requirements fora business case study.
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The Case Study Business Requirements

Lesson Objectives and Time Allotment

After this lessonyou will understand:
m  How requirements aregathered

m  The business requirements for the eGolf Services website

Allow approximately 7 minutes to complete this lesson.

Gathering Business Requirements

Business requirements are usually gathered through some combination of informal
interviews, formal Joint Application Design (JAD) sessions, or reviewi ngcurrent system
functionality.

The followingis a transcriptfroman informal interview with the President of eGolf
Services:

Given the popularity of the Internet and Golf, we see an opportunity to provide golfers
with a few simple online golf services. In exchange for these services, we hope to
generate enough hits to our Website to allow us to eventually sell banner-advertising
space to the golfing industry.

The first service we are going to provide is the calculation of a golfer's Handicap Index,
which is an indicator of a player's potential scoring ability on a course of standard
difficulty. A player would look up their actual Handicap for a particular Course by
cross-referencing their Handicap Index against that Course's Handicap Table.

To accurately calculate a golfer's Handicap Index, we need to know scores of their most
recent 20 golf games. Five games can be used for new golfers. In addition, we need to
know the Rating and Slope Rating for the course the game was played on.

The way we see this service working is that the golfers will first register with us for the
service. It will be free of charge, requiring them to enter only a few facts about
themselves, like user ID, password, name, and email address. Thereafter, they can login
and enter their scores, and we will then recalculate their Handicap Index based on their
most recent entries.
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Develop the Data Model

As Analysts, we would review the information obtained through the interview, looking
for Entities/Entity Types (things of interest to the business)and Processes (whatthe
business intends to do with these things). Entity Types are documented inthe Data
Model Diagram (often named as the Entity Relationship Diagram), whilethe business
Processes aredocumented inthe Activity Hierarchy Diagram.

As one can expect, there is (or should be) a correspondence between these two
diagrams. From the previous interview, one of the things the business intends todo is to
Calculate Golfer Handicap Index. This would be documented inthe Activity Hierarchy
Diagram. Likewise, it should be reasonably clear that one of the things of interest to the
business should bethe Golfer, and the Golfer would be documented inthe Data Model
Diagram.We will discuss each of these diagrams in more detail in the next few s ections.

Develop the Data Model

The following sections deal with developing a data model.

Lesson Objectives and Time Allotment

After this lesson,youwill befamiliar with:
m  The five basic modeling objects used ina Data Model Diagram
- Subject Areas
- Entity Types
- Attributes
— Relationships
—  Entity Subtypes

m  The Data Model for the eGolf Services business

Allow approximately 40 minutes to complete this lesson.
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Subject Areas

Subject areas area natural area of interest to a business, centered on a major resource
or activity of the business.Insimpler terms, a subjectareais a collection of closely
related entity types (entity types are discussedin Entity Types and Entities).

Let us put our eGolf Services casestudy asidefora moment and consider another case
study we will beusingin this tutorial, that of the XYZ Health Clinic. Thinkingabouta
health clinic,whatcan be a natural area of interest centered on a major resourceor
activity? In the following partial data model, Patients and Care Providers arelikely
natural areas of interest to a health clinic. Other subjectareas include Appointments,
Treatments, and Billings.

%¥Z2 HEALTH cLinic

CARE PROVIDERS
A natural area of interest
to a business centered on
4 Major resource or
activity of the business.

A collection of closely
related entity types.

PATIENTS

Inthe previous partial data model, we have three subjectareas:

m  XYZ Health Clinic

m  CareProviders

m  Patients

The diagramming notation for subjectareas is a doublered line, or, when the subject

areais contracted, a red box with a white bounding line. The naming convention for
subjectareasis typicallya plural noun.
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The subjectarea XYZ Health Clinicisknown as the root subjectarea, sinceall other
subjectareas fall withinit. The name of the root subject area defaults to the long model
name but can be changed ifrequired.

Take a moment to go backand review the interview with the President of eGolf Services
andtry to identify candidatesubjectareas.See the next section for suggested answers.

eGolfServices Subject Areas

Reviewing the interview with the President of eGolf Services, candidatesubjectareas
includethe following:

m  Golfers
m  Services

m  Advertising

m  Courses

Itis clear thatwe want to attract Golfers to our Website, which we will do by providing
them with Services. This is to attractor sell Advertising. Inaddition, one of the initial
services requires information about Courses.Based on the limited information obtained
inthe interview (and to reduce the scope of this tutorial), we are going to focus only on
Golfers.So within our EGOLF SERVICES root subjectarea (similarto the XYZ Health Clinic
root subjectarea) we would have another subjectarea named GOLFERS, as shownin
the following example.

EGOLF SERVICES

GOLFERS

We will seehow to document this informationinthe Toolset at the end of this section.
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Entity Types and Entities

Entity types are collections or groupings of entities that sharea common description
and attributes. Entities areanything of relevanceto a business thatthe business wants
to keep information about.

To illustratethe difference between entity types and entities, let us use an example
from the XYZ Health Clinic.John Doe can be a patient of the XYZ Health Clinic. Mary
Smith can be a Doctor who works atthe XYZ Health Clinic. Both are entities, things that
arerelevant to the business thatthe business wants to keep information about.
However, they are entities of different entity types. John Doe is an entity of the entity
type Patient, and Mary Smith would be an entity of the entity type Care Provider. This is
because their descriptions aredifferent. The description for a patient can be someone
who seeks treatment at the clinic, whereas the description for the careprovider can be
someone who provides treatments at the clinic. Their attributes (attributes are
discussedin Attributes) are likely differentas well.

CARE PROVIDER Entity types are collections of
Entities that share a common
description and attributes.

Entities are anything of
relevance to business that
the business wants to keep
information about.

FATIEHNT

Entity types (not the entities withinthem) are depicted in the Data Model Diagramand
fall within Subject Areas.

The diagramming notation for entity types is a red box. The naming convention for
entity types is a singular noun.

Based on ourinterview with the President of eGolf Services, what might be candidate
entity types within the Golfers subjectarea?
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eGolfServices Entity Types and Entities

Golfer should obviously beone entity type. In addition, the golfer's Scoring Record
would be another. Both of them represent collections of things that are of interest to
the business and which the business wants to keep information about. Inaddition, since
they are closely related, they probably belongto the same subjectarea, Golfers.

EGOLF SERUICES

ENLFERS

SCORIHEG RECDRD

Entity types represent collections of things thatare of interest to the business, butthey
do not always haveto be tangiblethings likea Golfer or a Client. They canalso
represent conceptual things, likea CostCenter or a Ledger Entry, andactive things, like
Lecture Attendance or Equipment Breakdown. Of course, tangiblethings are more
readilyidentifiable.
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Attributes

Attributes arefacts about entity types that the business cares about. Forinstance, the
patient can have a favoritelollipop flavor, butitis unlikely thatthe business cares
enough about thatinformation to keep it. However, itprobably cares aboutthe
patient's Name and Address.

Facts about an Entity
Patient that the business

“Emrtmm cares about.
Lot Hame
St t Aol ¢

Lty
oo
Bl Cods

Based on the interview with the eGolf Services President, what attributes do we care
about for the entity types Golfer and Scoring Record?

eGolf Services Attributes

Attributes for Golferinclude:
m  UserlID

m  Password

m  FirstName

m  lastName

m  Email Address

m  Handicap Index

Attributes for Scoring Record include:
m  Date

. Time

m  Adjusted Gross Score

m  Course Rating
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m  CourseSlope Rating

m  Note

Some of these attributes were obvious, while others were inferred. During your analysis,
itis generally okayto make assumptions or inferences.In this case, we made
assumptions andinferences aboutattributes, but we can have made them about

anything. Regardless of what they areabout, however, anyassumptions or inferences
that you make should always bereviewed with the user community.

Additional Attribute Properties

Attributes also havethese properties:

Category
Attributes canbe one of the followingsource categories:
Basic

An attribute whose valueis supplied to the business,such as a client's name

Designed

An attribute whose valueis invented or calculated and never changes, such as
anemployee number

Derived

An attribute whose value is derived from the values of other attributes,suchas
the total of anorder
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Domain
The collection of possiblevalues for an attribute:
Text
A character string
Numeric
Numbers
Date
A valid date
Time
A validtime
Timestamp
A combination of date and time, to the level of microseconds
DBCS Text
Double byte character set
Mixed Text
A combination of double byte and single byte character sets
Permitted Values
Restricts a domainto some subset of permitted values
Length
The maximum number of characters or digits for each of the attributes' values
Number of decimal places (for numeric attributes)
Of its total length, the number of digits to the right of the decimal place
Optional
Whether the attribute must always containavalue
Case Sensitive, for text attributes

Indicates if the attribute value can contain lowercaseand uppercase characters. If
not, the tool automatically converts them to uppercase.

Varying Length

If selected, the databaseonlystores the actual length of the text string

We will seeeach of these again when we build the data model.
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Relationships

Relationshipsarereasons of relevanceto the business for associating two entities from
one or two entity types. Inthe following example, we have Care Providers and Patients.
Is there a reason why the business wants to associate specific entities fromCare

Provider with specific entities of Patient? If the business wanted to know that Dr. Smith
treated John Doe, then we would need a relationship to depict this business relevance.

Relationships havetwo memberships, one each from the pointof view of the
participating entity types. From the pointof view of the Care Provider, Each Care
Provider treats Patient. From the point of view of the Patient, Each Patientis treated by
Care Provider.To read a relationship, startwith either of the two entities and proceed
clockwisearoundthe diagram.

The diagramming convention for relationshipsisa linebetween the associated entity
types. The naming convention for relationship memberships is typically the activeand
passiveforms of a verb.

CARE PROUVIDER

S1THIdL

Business reason of relevance
for as=sociating two Entities
from one or two Entity types=s.

A9 JIILVI4L =1

FATIENT

What s the relationship between entity type Golfer and entity type Scoring Record?
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eGolf Services Relationships

Itis the golfer's responsibility to update his or her scoringrecord. From the pointof view
of the golfer, this can be expressed as, Each Golfer maintains Scoring Record. From the
point of view of the scoringrecord, it would be, Each Scoring Record is maintained by
Golfer. Our data model canlook likethe following example:

EGALF SERVICES

GOLFERE

EILFER

AHI¥H

SHIY

JANIVANIYE =1

_hd

Cardinality and Optionality within Relationships

Relationship memberships arefurther defined by cardinality and optionality.
Cardinality

Determines the number of entities on one side of the relationship thatcan be
joinedto a singleentity on the other side.

Optionality

Specifies if entities on one sidemust be joined to an entity on the other side.
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Inthe following example, each Care Provider may optionally treatone or more patients.
The optionality of the relationshipisindicated by the o on the relationship linedirectly
at the top of the crow's foot. The reason the relationshipisoptionalisthatwe canhave
a new careprovider that has yet to be assigned to a patient. The crow's foot indicates
the one or more cardinality.

CARE PROUIDER

Cardinality - the number of pairings in
which an entity may participate.

SLTAIHL

Optionality - whether participationin a
pairing is mandatory.

Crovy's Foot Optional

4 JILVILL 21
g,

PATIEHNT

From the pointof view of the patient, one or more CareProviders always treats each
Patient. Notice the crow's foot without the o on the linenext to the Care Provider.This
relationship membershipis mandatory (atleastfor this business),inthata Pati ent must
be assigned tosome CareProvider. This is known as a many-to-many relationship.

Note: Other objects within CA Gen supportoptionality and cardinality. This section deals
only with their functioninregard to relationships.

Examples of Relationships
Types of relationshipsinclude one-to-one, one-to-many, and many-to-many.
One-to-one Relationship Example

In this example, we have proposals and contracts.
m  Each proposal sometimes results in one contract.

m  Each contractsometimes is the resultof one proposal.
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This is an example of a one-to-one optional relationship.

Indicates "one"

. _RESULTS
' 1S RESULTED BY

Faa !

PROPOSAL

Note: The linecrossingtherelationship lineindicates one.
One-to-many Relationship Example

In this example, we have employees and dependents.
m  Each employee sometimes claims oneor more dependents.
m  Oneemployee always claims each dependent.

This is an example of the most common relationship, a one-to-many
optional-on-the-many-siderelationship.

Note: The crow’s foot indicates the “many” and the “0” on the lineindicates thatthe
relationshipisoptional.

CLAINS .
is cLaivED BY

EMPLOYEE DEFEHDEHNT

Many-to-many Relationship Example

In this example, we have products and warehouses.
m  Each productsometimes is storedinone-or-more warehouses.

m  Each warehouse sometimes stores one-or-more products.

This is an example of a many-to-many relationship.

STORES
Fat FaiaX
IS STORED BY

FRODUCT WAREHOUSE

What would be the relationship membership cardinality and optionality for Golfer
maintains Scoring Record?
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eGolfServices Relationship Cardinality and Optionality

A golfer needs at leastfive and preferably 20 scoringrecords to determine their
handicapindex. Therefore, a golfer maintains oneor more scoringrecords.Inaddition,a
golfer has to register firstbefore logginginto use the system. Therefore, a golfer can
exist, even ifitis foronlyashort period, without anyscoringrecords. From the point of
view of the golfer, then, Each Golfer sometimes maintains one or more Scoring Records.

Scoringrecords arealways for one golfer, so from the point of view of the scoring
record, one Golfer always maintains Each Scoring Record. Our data model now looks like
the following example:

EGOLF SERVICES

GOLFERE

AHIVH

SHIY

JANIYAINIYE 5]

b4

Entity Subtypes

An entity subtype is a collection of entities of the same entity type to which a narrower
definition and additional predicates apply. Thatis to say, entity types can be sub-typed,
ifthere areentities of that type which have unique definitions, attributes, or
relationships.
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Inthe following example, the entity type Care Provider can be sub-typed into Doctors
and Nurses. There should be uniqueattributes and relationships thatentities of the
Doctor sub-type has thatentities of the Nurse subtype does not and vice-versa.
Additionally, there should be a valid businessreason for sub-typing. Avalid business
reason would existifthere were additional business processes involved with one
sub-type and not the other.

A collection of
Entities of the same
Entity Type to which a
narrower definition
Doctor and additional

T predicates apply

MUurse

The eGolf Services data model does not need subtypes.
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eGolf Services Data Model

Lesson Activity

The followingis the eGolf Services solution.

EGOLF SERVICES

GOLFERS

L UHMTYLMTYM

SCORING RECORD

SHIYLNTYH

Entity Type
Attribute
Attribute
pttribute
pttribute
Attribute
Attribute
Relationship

Entity Type
attribute
attribute
Attribute
Attribute
nttribute
lattribute
Relationship

In this exercise, we will do the following:

Open the eGolf Services model

GOLFER

PASSWORD (Text, 8, Handatory, Basic)
FIRST_NAME (Text, 3@, Mandatory, Basic)
LAST_NAME (Text, 38, Handatory, Basic)
EWATL_ADDRESS (Text, 168, Optional, Basic)
HANDICAP_INDEX (Number, 4, Optional, Basic)
USERID (Text, 8, Handatory, Basic)

Sometimes MATHTAINS One or Hore SCORING_RECORD

SCORING_RECORD

DATE (Date, 8, Mandatory, Basic)

TIME (Time, &, Handatory, Basic)
ADJUSTED_GROSS_SCORE (Number, 3, Handatory, Basic)
COURSE_RATING (Mumber, 3, Mandatory, Basic)
COURSE_SLOPE_RATING (Mumber, 3, Mandatory, Basic)
NOTE (Text, 188, Optional, Basic)

Aluays IS_HAINTAINED_BY One GOLFER

Build the eGolf Services data model as specified earlier

Review the data model usingthe Data Model List

Review the data model usingthe Data Model Browser

Closethe data model diagrams
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Open the eGolf Services (egolf) Model

Follow these steps:

1. After openingthe Toolset, select Model from the Menu Bar, and select Open
Model.

CA Gen displaystheOpen dialog:

Look in: ‘@ Models V| Q F 2 E

Ty @ djscapla.ief
l 3 | Jegolf.ief

My Recert | (L) extrn

Documerts

[

Deskiop

My Documents

File name: |egu:urf.ief A | [ Jpen ]

Q Files of type:

My Natwork Model Mame: EGOLF SERVICES

A Files ) v | | cancal |

Subset Name: Complete Model
Schema: 9,246
User IC:

[ ]Make this path the default model path

2. Inthe Model Open dialog, select egolf.ief and select Open.
3. Onthe Menu Bar, select Model, Settings, Single Add.
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Build the eGolf Services Data Model

Follow these steps:

1. Double-click Data Model inthe tree control.

E ch Gen - egolf - Licensed to: Ch Gen Development
Model Diagram Edit Detal Generate Yiew Tool Options  Wwindow  Help

HexX#a+—-a4n0 Q2 BER

(x| W
=" EGOLF_SERYICES - Data Model
FEEE Blior ®
Model | Diagrams Dptiu:uns| m
EGOLF SERUICES E|
(&
o P

=421 Planning & analysis

-~ E= Activity Higrarchy

-1, Activity Dependency

Action Diagram

- Drganizational Hierarchy

-.=f® Structure Chart

== &ction Block Usage

ﬂ Matkrices

-t Business System Definition
=421 Compaonent Madeling

- B Component Archikeckure Diagram
En_*é Component Specification Diagranm
Eﬂ_*é Component Implement ation Diagral
E_% Interface Type Model Diagram
% & Type Map

=421 Data Modeling

- [@)l Data Model Browser

- Data Madel

-Egd Data Madel List

-[e& Entity Life Cycle

=1 Scoped Type Diagram

-Eg= WWork Set List

>

Tool Palette

Data Model Title Bar

I:—:I'a Design

@'-:J_ Business System Defaulks

L VTS Py ey, __
< | =

I@ EGOLF_SERWICES - Dal

2. Double-clickanywherein the data model title bar to maximizethe data model
diagram.

Note: Sincewe have a diagramopen, we also havea tool palette availablefor that
diagram.
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Add Golfers Subject Area

Follow these steps:

1.

To addthe Golfers subjectarea to the EGOLF SERVICES root subject area, select the
Add Subject Area... = icon on the tool palette and use the crosshair : to
selectinsidethe root subjectarea which will placethe subjectarea atthat location.

Inthe new object's Properties dialog, type Golfers in the Subject Area entry field
andclick OK.

Your data model should now looklikethe following example:

EGOLF SERVICES

GOLFERS

Note: If you mistyped the name of the subjectarea, double-clickthe subjectarea to
open its properties panel to enter the correct name.

Add Golfer and Scoring Record Entity Types

To addthe golfer and scoringrecord entity types, you must complete these steps:

Add the Golfer
Add the Scoring Record
Move the entity types

Create the relationship between the golfer and the scoringrecord

Follow these steps:

To addthe Golfer and Scoring Record entity types, use the Add Entity Type
icon on the tool palette and use the crosshairto click onthe Golfers subjectarea.

Inthe Entity Type (new object) Properties dialog, type Golfer inthe Type Name field
andselect OK.
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3. Do the sameto add ScoringRecord.
If you make a mistake, here aresome tips to correctit:

m |fyou mistyped the name of anentity type, double-click the entity type to open
its properties panel and type the correct name.

m Ifyou placedthe entity type inthe wrong subjectarea, resizethe destination
subjectare to ensure itis large enough to accept the new entity type, and drag
anddrop the entity type to the correct subjectarea.

m To resizethe subjectarea, selectthe subjectarea,and move the cursoracross
its boundaries until itturns intoa double-sided arrow. Click-and-drag the
boundary to the desired size. When moving an entity type from one subject
area to another, the cursor changes to the followingicon:

i
to indicateyou are changingthe parentage of the entity type.

£3

m  You canalsodelete the entity type by selectingitand clickingthe Delete...
icon on the Toolbar.

4. Resize the subjectarea and move the entity types as showninthe following
illustration:

EGOLF SERVICES

GOLFERS

SCORING RECORD

To resizethe subjectarea, followthese steps:
a. Select the subjectarea

b. Move the cursoracrossitsboundariesuntil itturns intoa double-sided arrow

c. Click-and-dragtheboundaryto the desiredsize
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5.

6.

If you make a mistake, double-clicktherelationship to open the Relationship Properties
dialogto make changes.

To addthe relationship between Golfer and Scoring Record:

b. Select the Golfer entity type

a. Select the Join... iconon the tool palette

c. Select the Scoring Record entity type

Complete the Relationship Properties dialogas in this illustration and click OK:

Relationship Properties

Each: GOLFER,
Sometimes v | | MAINTAINS |
SCORING_RECORD

ASSOCIATE is

Display relationship name (%) Modifving
[ Transferable Relationship () Referending

Each: SCORIMG_RECORD

Blways v | | 15_MAINTAINED_BY

one | GOLFER
ASSOCIATE is
Display relationship name %) Modifying
[ TransFerable Relationship

|:| Transient

[ ok [Source F‘ruperties...] [Destinaticnn F‘roperties...] [Cancel ] [ Help ]

Note: You must type MAINTAINS andIS_MAINTAINED_BY inthe fields.

These settings create the followingrelationship between the GOLFER and SCORING

RECORD:
m Each GOLFER sometimes maintains oneor more SCORING RECORD

m  Each SCORING RECORD always is maintained by one GOLFER
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Your diagramshould look similarto the followingillustration:

EGOLF SERVICES

GOLFERS

SMIVLMIVH

A9 TINIVIMIWH 21

SCORING RECORD

Add Attributes to Golfer and Scoring Record

Follow these steps:

1. To addattributes more efficiently, turn the Multiple Adds feature on. To do so, on
the Menu Bar select Model, Settings, Multiple Adds.

2. To addthe Golfer attributes, selectthe Golfer entity type, click the Attributes ®

icon on the Tool Bar bringing up the Attribute Listdiagram,and selectthe
Add...Attribute View P iconon the Tool Bar.
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Note: The Add Attribute View icon and the Attributes icon are the same.

3. Inthe (new object) Properties dialog, enter the followinginformation for each
attribute.
Note: The (new object) Properties dialogremains open after you click OK after
addingeach attribute because Multiple Adds is turned on.
You should be ableto see each attribute added inthe panel inthe background.
After addingthe lastattribute for Golfer click Cancel.
Attribute Category Domain Length Decimal Optional Case Varying
Name Places Sensitive Length
Userid Basic Text 8 N/A
Password Basic Text 8 N/A W
FirstName  Basic Text 30 N/A W
Last Name Basic Text 30 N/A W
Handicap Basic Number 4 1 N/A N/A
Index
Email Basic Text 100 N/A W W
Address
To closethe Attribute ListDiagramlistingtheattributes for Golfer, selectthe close
button inthe upper righthand corner of the Toolset, diagramatthe end of the
Menu Bar (not the one which may be above itwhich closes the toolset entirely).
If you make a mistake, selectthe entity type, selectthe Attributesiconon the
Menu Bar, and double-click the attribute in the Attribute ListDiagramto open the
properties dialogfor the attribute. To delete anattribute, selectthe attribute and
select the Delete icon on the Menu Bar.
Add the followingattributes to Scoring Record.
Attribute  Category Domain Length Decimal Optional Case Varying
Name Places Sensitive Length
Date Basic Date N/A N/A N/A N/A
Time Basic Time N/A N/A N/A N/A
Adjusted Basic Number 3 0 N/A N/A

Gross Score
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Attribute  Category Domain Length Decimal Optional Case Varying
Name Places Sensitive Length
Course Basic Number 3 1 N/A N/A
Rating

Course Basic Number 3 0 N/A N/A
Slope

Rating

Note Basic Text 100 N/A W W W

6. Two of the Scoring Records attributes names are longer than 15 characters,andcan

be a problem when targeting JDBC as we will do for our Web server. In the listof
attributes for Scoring Record:

a. Double-click ADJUSTED_GROSS_SCORE

b. Uncheck the 'Set TD name to the attribute name checkbox'

c. Changethe TD Name to ADJ_GROSS_SCORE

d. Do the same for COURSE_SLOPE_RATING

Review the Data Model Using the Data Model List

Follow these steps:

1. Onthe Menu Bar, select Tool, Analysis, Data Model List.

2. Onthe Menu Bar, select View, Expand Diagram.

Review the objects inthe Data Model Diagram. Double-click the objects to change their
properties. You canadd new data model objects or delete existing objects.

Review the Data Model Using the Data Model Browser

Follow these steps:

1. Onthe Menu Bar, select Tool, Analysis, Data Model Browser.

2. Select Golfer from the upper-left panel inthe Data Model Browser dialog.

Note: The other panels arepopulated. Double-clickan objectto change their
properties. You canadd new data model objects or delete existing objects.
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Close the Data Model Diagrams
Follow these steps:

1. To closethe Data Model Browser, select the Close button inthe upper right
hand corner of the Data Model Browser dialog.

2. To closethe Data Model List, selectthe lower Close button inthe upper right
hand corner of the diagramat the end of the menu bar.

3. To closethe attribute list, selectthe lower Close button inthe upper righthand
corner of the diagramatthe end of the menu bar.

4. To closethe Data Model Diagram, select the lower Close button inthe upper
righthand corner of the diagramatthe end of the menu bar.

5. Save your model usingone of the following methods:

m Select the icon from the Toolbar.

m  On the Menu Bar, select Model, and then select Save Model.

m  Press Ctrl+S

Develop the Process Model

The following sections describehowto develop a process model.

Lesson Objectives and Time Allotment

After this lesson,youwill befamiliar with:

m  The two basic modelingobjects usedinan Activity Hierarchy Diagram:
- Functions
— Processes

m  The Activity Hierarchy for the eGolf Services business

Allow approximately 20 minutes to complete this lesson.
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Activity Hierarchy Diagram

Functions

Whilethe Data Model Diagramdescribes the things, which are of interest to a business,
the Activity Hierarchy Diagramdescribes theactions the business takes with those
things.For instance,a business can be interested in something called an Order.In fact,
the more orders a business has, the better. However, what does the business do with
Orders? Typically they Accept Order, Approve Order, Pick Order, Pack Order, Ship Order,
and InvoiceOrder. In addition,onlyonrare occasions, they have to Cancel Order. These
business activitiesaredocumented on an Activity Hierarchy Diagram.

The term activityis somewhatgeneric. It can mean either a function or a process.
However, the terms function and process havespecific meanings in CA Gen, and we will
lookat them ina moment.

Activity analysisinvolves the continued decomposition of activities until theanalysthas
identified the lowest-level processes of interest to the business. Functions decompose
into either lower-level functions or higher-level processes. Higher-level processes
decompose into lower-level processes. The decomposition ends when the analysthas
uncovered all of the lowest-level processes of interest to the business. These
lowest-level processes areknown as elementary processes.

For the purpose of this tutorial, we started doing Data Analysis. However, we could have
begun doingActivity Analysis.Infact, since one complements or confirms the other,
they should be done in parallel.

Functions aregroupings of activities thatdeal with the major areas ofinterest to a
business.They are broad business activities thattake placecontinuously.

In our XYZ Health Clinic example, there were atleasttwo natural areas of interestto our
business, CareProviders and Patients. Therefore, we have two corresponding
functions—CareProvider Management and Patient Care—in which we cangroup all of
the business activities pertainingto each area of interest.

Chapter 3: Analysis 59



Develop the Process Model

Inthe Entity Subtypes section, we contemplated sub-typingthe CareProvider entity
type into the sub-types Doctor and Nurse. One of the conditions for sub-typingcallsfor
different business activities for each subtype. If we needed to sub-type Care Provider
into Doctor and Nurse, we would want to decompose Care Provider Management into
lower-level functions covering each sub-type to containthose specific activities
associated with each.

[ ] A grouping of
X¥Z HEALTH CLINIC activities which
completely support
_{m PROVIDER HGHT ] one aspect of the
business’ mission
} when put together
|lulu HANAGEMENT
A broad business
||mss HANAGE MENT ] activity that takes
place continuously
PATIENT CARE ]

Examiningthe XYZ Health Clinic Data Model and Activity Model, you should begin to see
some parallels between the two. Infact, this conceptis known as parallel
decomposition. The lowest-level functions should correspond with the lowest level
subjectareas or, insome cases, subtypes.

There are different techniques for activity decomposition, including:
Value Chain Analysis
Generally used for the firstlevel of decomposition, not demonstrated here
Specialization
Demonstrated with the previous CareProvider specialization
Life Cycle
Used for the firstlevel processes discussed next
Steps to Complete
Lower-level processes used, if necessary,to move an entity from one lifecyclestate

to the next.

Given this briefintroduction to Parallel Decomposition, whatfunctions would exist
beneath the eGolf Services root function?
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eGolf Services Functions

Processes

For now, we will only to deal with Golfers.We need a correspondingbusiness function
to group all of the activities we aregoing to have for Golfers. Our eGolf Services root
function can decompose into one other function called Golfer Management.

[EGI]LF SERVICES ]
GOLFER MANAGEMEHT ]

The naming convention for business functions is usually a noun, followed by the noun
form of averb, asin:

m  Customer Service

m  Order Processing

m  Manufacturing

®m  Human Resources

Activity decomposition follows the rules of structured outlining. Normally, a function
would decompose into at leasttwo other functions, or two other processes. We are only
modeling partof the business. |f we were modeling the entire business, we would likely
have other functions dealing with things like Advertisingand Courses.

A Process is a defined business activity whose executions areidentified in terms of the
input and output of specific entities or data about specific entities.

Processes arelower-level activities. Unlikefunctions, which arelarge, broad-based
activities thathappen continuously, as in the case of the Manufacturing function,
processes havea definablestartandend.

Processes alsoaccomplish work. From a modeling standpoint, work generally means
they must create, update, or delete entities of an entity type. For example, in the real
world, your business can havesomeone who sits ata counter and takes orders. Before
they take anorder, they have nothing. After they take an order, they have a completed
order. In the modeling world, we would have a process called Take Order. After an
execution of that process, we would have a new entity added to our Order entity type.

The firstlevel of processes under a primitive function focus on one lifecyclestate of the
subjectof that function. A primitivefunction corresponds to a primitivesubjectarea,
thatis,a subject area that only has entity types withinit.
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Let us look at the lifecycle of a Doctor subtype withinthe XYZ Health Clinic.In this
business, we firstinterview the doctor to evaluate their credentials. If we likethem, we
present them with a contractto work at our health clinic. Periodically, we evaluate their
performance, and when we arethrough with them, we terminate them. Sound familiar?
Every business objecthas atleasttwo lifecyclestates,a Creationstateand a
Termination state. Most have more. Thinkabout the activities requiredin planningfor
acquiringtheobjects, usage of the objects,and ultimately disposal of those objects.

[bmnu HANAGEENT ]

— T
—
—
—

Given the brief introduction to previous process modeling, take a moment to determine
the processes associated with planningfor,acquiring, usage, and disposal of Golfers.
When you arefinished, move on to the next section.

Lower level activities
Have a definable start
and end

Do "work”

First level processes
tocus on a litecycle
state

eGolfServices Processes

Whileitis not clear from the interview, golfers are acquired when they register for the
service (the creation state). The registrationinformationisused when they loginto
enter their scoringrecords and we calculatetheir Handicap Index. Whileitis not
specifically mentioned, we know that sometimes we have to remove golfers (the
termination state) as well. Accordingly, our activity hierarchy looks somethinglike this:

(— I

o )

REGISTER GOLFER

EHTER SCORIMG RECORD

CALCULATE GCOLFER HAMDICAP IMDEX
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The diagramming notation for processes is similar to functions, only thatthe color of
processes is blue, whilethe color of functions is cyan. Processes aretraditionally named
with a verb and a noun, with the noun usually beingan entity type or attribute from the
data model.

Elementary Processes

The purpose of Activity Decompositionis to identify all of the elementary processes
associated with a selected portion of the business. Elementary processes arethe
smallestunitof business activity thathas meaning to the business and when complete,
leave the business ina consistentstate.

Inthe following example, Contract Doctor is a process that has a start,an end, and does
useful work. However, itis not the lowest-level process of meaning to this business.
Contract Doctor can be broken down into lower-level processes, each of which have a
start, an end, and perform meaningful work. Inthis case, the steps to complete the
higher level of work include:

m  Preparingthe contract
m  Deliveringthe contractto the doctor

m  Waitingfor the doctor's acceptance

Each step performs meaningful work for the business,canand do happen atdifferent
times and are performed by different people, and leave the business ina consistent
state

The phrase"leave the businessina consistentstate" has several points toit, but ata
minimum, it means that none of the optionality rules as depicted in the data model are
violated by an execution of the process.Inother words,if anattribute valueor
relationship membershipis mandatory, then that attribute will haveits valueset or that
relationship membership will becreated by the end of the execution of the process.
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When processes cannotbe broken down into lower-level processes without violating
some of the guidelines discussed in the previous paragraph, they are considered
elementary processes and marked as suchintheir properties. This causes a dashed line
to appear on them as shown in the following example.

Lowest level activties
that achieve a useful

business result

— C N oo oo

complte the higher

level process

The process action diagram (PAD) will eventually contain pseudo-code specifying the
business rules associated with that business activity.

Note: Each elementary process has anaction diagramassociated withiit.

eGolfServices Elementary Processes

Are the processes we have identified so far for the eGolf Services business elementary?
To determine whether each process is anelementary process, we would have to
examine each one with an eye towards the followingguidelines:

m  Does it perform meaningful work? Does it create, update, or delete entities of some
entity types?

m  Does itleavethe businessina consistentstate? At a minimum, itmust not violate
the optionality attributeandrelationship rules as depicted in our data model.

m  Fromthe time it begins execution, to the timeitfinishes, does itgenerally happen
atasinglepointintime?

®  Fromthe time it begins execution, to the timeif finishes, does itgenerally happen
atasinglelocation?

m  Canitbe broken down further while still meeting all the previous guidelines?

Let's s examine the processes we already defined in our eGolf Services model:
Register Golfer

Creates an occurrence of Golfer, and assumingitsets all of the mandatory
attributes of Golfer, leaves the business ina consistentstate. The entire thing
happens at one location andtime, and cannotbe further broken down without
violating one of the previous guidelines. Therefore, itis probablyanelementary
process.
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Login Golfer

This process does not create, update, or delete anything. It only performs a read to
see ifa Golfer is registered. Therefore, someone canargueit does not do
meaningful work and therefore is not even a process. Another argument is that
Login Golfer is a security function,and therefore should be dealt with in Design.
However, this would be an exception to the rules.Processes thatonly do reads but
aresointrinsictothe business,as securityisina Web application, can be
considered processes.Inthis case, it can be considered elementary sinceit would
meet the remainingguidelines as well.

Enter Scoring Record and Calculate Golfer Handicap Index

One can argue that these should be one process instead of two. After all,the
interview says when they enter their scores we will recalculatetheir handicap
index. However, the question is not"Should these be one"-, but rather-, "Can there
be two". Can each be executed independently at different points intime and at
different locations,-can each perform meaningful work, and can each leave the
businessina consistentstate? It can be argued that they can. Infact, we cannot
even calculateavalid handicap index until a golfer has entered at leastfive scores.
Do we want to make the golfers wait until they have atleastfive scores to enter?
On the contrary, we want them to visitour Website early and often to run up our
hit count. Each can be executed independently and meet the remainingguidelines
assumingthatwhen we created a Scoring Record we associated it to the Golfer
which maintains it. Therefore, each would be an elementary process.

Delete Golfer
Deletes anoccurrence of Golfer. Assumingit deleted all of the related occurrences

of Scoring Record, then itwould be considered an elementary process as well.

Each of these processes should be marked as elementary processes. When marked,
each would then show the dashed lineacross themand each will then have a process
actiondiagramassociated with them.
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eGolf Services Activity Hierarchy Diagram

The followingis the eGolf Services solution.

I EGOLF_SERVICES - Activity Hierarchy 9[=1(E3]
Ly

[EGULF SERUICES ]

GOLFER MANAGEMENT ]

REGISTER GOLFER

LOGIN GOLFER

ENTER SCORING RECORD

CALCULATE GOLFER HANDICAP IMDEX

DELET GOLFER

Lesson Activity
In this exercise, we will build the Activity Hierarchy diagramas specified earlier by
followingthese steps:
m  Open the Activity Hierarchy Diagram
m  Add the Golfer Management Function

m  Add Elementary Processes
Build the eGolf Services Activity Hierarchy

To buildthe services activity hierarchy, we must open the activity hierarchy,add the
golfer management function, and add the elementary processes.

Open the Activity Hierarchy Diagram

Follow these steps:

1. Withthe egolf.ief model open inthe Toolset, double click Activity Hierarchy in the
tree control.

2. Doubleclickanywhereinthe Activity Hierarchy Diagramtitiebar to maximizethe
Activity Hierarchy Diagramto the allotted space.
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Add the Golfer Management Function

Follow these steps:

1.

To addthe Golfer Management functionto the EGOLF SERVICES root function,
select the EGOLF SERVICES root function and selectthe Add Function ‘= icon from
the Tool Bar.

Inthe (new object) Properties dialog, enter Golfer Management inthe Function
entry field and select the OK push button. Ifyou still have multipleadds turned on,
you will need to select Cancel to closethe (new object) Properties dialog.

If you mistyped the name of the function, double clickthe functionto its properties
panel to enter the correct name.

If you added itas a process (blue) instead of as a function (cyan), select the root
function EGOLF SERVICES, select Edit from the menu bar, and select Modify.

Add Elementary Processes

Follow these steps:

1.

To add the elementary processes to the GOLFER MANAGEMENT function, select the
GOLFER MANAGEMENT function and then select the Add Process ™ jcon from the
Tool Bar.

Inthe (new object) Properties dialog, enter Register Golfer, select the check box for
Elementary, and click OK.

If you have multipleadds still turned on, the (new object) Properties dialogremains
open andyou can continue to add the remaining processes. If not, select the Add
Process iconagain. Add the remaining elementary processes:

m Login Golfer

m  Enter Scoring Record

m Calculate Golfer Handicap Index
m  Delete Golfer

If you mistyped the name of a process or forgot to select the elementary check box,
double clickthe process to open its properties panel. If you added them all as
functions (cyan)instead of processes (blue), select their parent function Golfer
Management, selectEdit from the Menu Bar,and select Modify to convert them all
to processes.

While methodologically orderis notimportant, aestheticallyitis niceto have the
processes inlogical sequence.To rearrangethe order of the items in the diagram,
clickand dragthem to the desired location. If you move them to an entirely
different parent, the cursor switches to the change parenticon,identical to what
we sawinthe data model diagram.
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5. Save your model.

6. Closethe Activity Hierarchydiagram.

Confirm the Process and Data Model

Lesson Objectives and Time Allotment
After completingthis lesson,you will befamiliar with four techniques for confirmingthe
results of your analysis:
m  WalkThroughs
m  Customer Reviews
m  Consistency Checks

m  Matrices

Allow approximately 40 minutes to complete this lesson.

Confirmation
Model Confirmationis a series of checks to ensure the model is complete, correct, and
stable, terms describedinthe followinglist:
Complete
None of the business requirements have been missed or omitted
Correct
The requirements are conformingto fact
Stable

The model is developed to mitigate future changes

These checks consistof manual and automated methods.

Checks used to ensure the mode is
complete, comect and reasonably stable

= panual M ethods
— ‘Walk Throughs
—  Customer Reviews

B Mtomated Methods
— Consigency Checks
— Matrices
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Manual Methods

Automated Methods

Walk Throughs and Customer Reviews arethe manual methods:

Walk Throughs

An elementary process has a process action diagram (PAD) associated with it that
will eventually contain pseudo-code, documenting specific businessrules associated
with that business activity. From the pseudo-code, the tool generates source code
which will then be compiled into executable code. Itis a good structured
programming technique to review, or walk through, this pseudo-code with another
knowledgeable analystto identify errors or omissions earlyin the development
lifecycle.

Customer Reviews

The data and activity models should represent actual things thatthe businessis
interested inandthe tasks that the business accomplishes with the data and
activity models. Formal reviews of the model with the user community helps
confirmnothing was missed. An analystshould beableto stand up in front of a
group of knowledgeable users and adequately explainitto them. Ifthe general
reactionis positive, the projectis likely on track and can move forward. If the users
fail to understand the review, more analysisworkis probably required.

Consistency Checks and Matrices areautomated methods:

Consistency Checks

CA Gen includes an automated facility called Consistency Check that applies a setof
rules to a model, a subsetof a model, or a specific objectin the model to evaluate
its consistency and completeness. We will look atone use of Consistency Check to
evaluate the consistency and completeness of our data model.

Matrices

CA Gen includes a setof more than 35 standard matrices thathelp recordand
evaluate numerous facts about the business. These matrices can help duringthe
initial assessmentof a project, when defininganinformationarchitecture, technical
architecture, and business systemarchitecture, when makinga current
environment assessment,and when definingbusiness systems. CA Gen supports
creatingyour own custom matrices as well. We will look atone use of the Matrix
Processor to examine the interaction between elementary processes and entity
types, lookingfor gaps inour analysis.
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Lesson Activity

In this exercise, we are goingto:
m  Perform a consistency check on the data model
m  Correct any problems found by the consistency check

m  Examine the entity type versus elementary process matrix and make improvements
to the model if necessary

Perform a Consistency Check

With Consistency Check you can check an entire model or specific objects inthe model.
Before performing the consistency check, you must set anappropriateconsistency
check level.

As a model progresses from Analysis,to Design,to Constructionand Test, itbecomes
increasingly detailed. Performinga comprehensive test on the data model in the
Analysis stageidentifies more problems than we need to worry about at this pointin the
development lifecycle. To keep this from happening, we want to set a specific
consistency checklevel.

Set Consistency Check Level

Follow these steps:

1. Open the egolf.ief model.

2. Fromthe main Menu Bar,select Model, Settings, Consistency Check Options.

3. Inthe Consistency Check Options dialog:
a. Select the Leveltab and click the Analysis radio button.
b. Select the Severity Reported tab and the All Warnings and Errors radio button.
c. ClickOK.

Perform the Consistency Check

Follow these steps:
1. Open the Data Model diagramandselect the EGOLF SERVICES root subjectarea.
2. Onthe Tool Bar,select the Check ~ icon.
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3. CAGen issues areportsimilartothe followingillustration:
Consistency Check
Model Name: EGOLF SERVICES
Subset:  ALL
Mar, 23, 2006 12:15
Level: Anabyris

Reperting ! Wasrengs, Sewere Warangs, Esors, Fatal Beers

Subject Area  GOLFERS
Estity Type SCORING_RECORD
ERROR BOCHLOJE Each persastent entity bype with ecourences must have an wdentafier

WARNING FOCHLIIW A persurtent sntity typ+'s masmum nssber of seosmmont shoudd be definad

WARNING BOCHLIIW A persistent entdity typ+'s everags nasmber of coomrences shoudd be greater than

ERROR IOCHLIEE A PERSISTENT ety type mizst have sther a BASIC ar DESIGNED aftnbiste oo twra
Emtity Type GOLFER

ERROR MOCHLOGE Esch peevsstent sntity typs with coourencn muat hive an idenidfien

WARNING FOCHLIIW A persustent entity typ+"s mamnvam muesbher of ocoarences should be defined

WARNIHG BOCHLIIW A persistent sntity type's everags nusber of seourences ahould be greater than

ERROR FOCHLIEE A PERSISTENT entaty type musst have sither a BASIC or DESIGHED aftnbeats of tero
Relatisnship GOLFER MAINTAINS SCORING RECORD

WARNIHG BOCRENIW A relatsorebap should have estimated cardinality definad

WARNING ICCRECOW A pelationskap should have sxpected optisnality defimed

mumber o/ ERRORS: 4, mumber o WARNINGS: &

=% Endl ol wepart ** ¢

Examine the Consistency Check Report

This report has two errors and six warnings.
Errors

Indicate conditions you must correct before the objects inthe model can move
forwardto the next stage of development

Warnings

Indicateconditions thatmay cause problems later, but do not prevent those objects
from progressingto the next stage of development

Severe Warning

Indicateconditions thatare more severe than warnings in that they should be
addressed before continuingto the next stage of development but that do not deny
you the ability to proceed anyway. These types of warnings may causeother
problems that aredifficultto diagnosefrom the information given at the time (such
as during code generation or compilation) so they should be addresses as soon as
possible.
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Examiningour Consistency Check Report, we see that at the top left itshows the model
name, the subset name, and the date andtime the report was run. Level indicates the
consistency check level we selected under the model settings. In this case, BAA
represents the Analysis level we selected earlier. BAA stands for Business Area Analysis.
Reporting indicates the severity of messages to report, also selected under the model
settings. After that, it shows the object that was selected for the consistency check, in
our casethe EGOLF SERVICES root subjectarea. Finallyitshows the objects within that
subjectarea that had problems. We are going to address each of the problems
identified in this report.

Looking at the entity type GOLFER, we have an error and two warnings. The error states
that each entity type must have an identifier defined for it. An identifier is a way to
uniquelyidentify each entity of an entity type. For example, your business employs
many employees. How does your business uniquely identify each employee? Your
company probablyidentifies employees with something likea unique employee id. A
secondaryidentifier can be their social security number. Likewise, we need a way to
uniquelyidentify every GOLFER. In our case, each GOLFER is goingto have a unique User
ID. Therefore, we will declarethe User ID as the identifier for GOLFER, which will
eliminatethe error.

GOLFER alsohas twowarnings.These warnings refer to the minimum, maximum, and
average number of GOLFERs the business expects to have. The minimum number of
golfers would be zero; sincethis is the default value, we receive no warning. However,
the maximum and average values defaultto zero as well,and the eGolf Services
business hopes to have more golfers than that. So the questionis, whatis the maximum
number of golfers the business expects at any pointintime and what's the average
number? We will assumethat marketing research has indicated thatwe will havea
maximum number of 100,000 golfers with an average of 75,000. We will enter these
values in after examiningthe rest of our errors and warnings.

Looking at the relationship membership GOLFER MAINTAINS SCORING RECORD, or more
specifically EACH GOLFER SOMETIMES MAINTAINS ONE OR MORE SCORING RECORD, we
have two warnings. The warnings statethat the estimated cardinality and optionality of
this relationship should be defined.

Inthis case, cardinality deals with the minimum, maximum, and average number of
scoringrecords each golfer will maintain. We know that a golfer needs atleastfiveand
preferably 20 scoringrecords to determine a handicap index. However, we also know
that golfers canregister without entering any scoringrecords. Thus, the minimum
number of scoringrecords can be zero, the maximum number 20, and the average five.
However, this would only be true ifas they entered their 21stscoringrecord, we
deleted their 1stscoringrecord, maintaining 20 as the maximum number of scoring
records maintained by each golfer. However, what if we wanted to keep all of their
scores for historical purposes? You need to askthese questions to the users. We will
assumethe minimum number of scoringrecords maintained by a single golfer will be
zero, the maximum will be 100, and the average will be 20.
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Optionality deals with the SOMETIMES aspect of the relationship membership.
Essentially, what percentages of golfers sometimes maintaina scoringrecord? Whilewe
know that a golfer canregister without ever entering any scoringrecords, we are
anticipatingthatmost will enter at leastone scoringrecord. Therefore, something like
99 percent of the golfers will maintainatleastonescoringrecord.

Entering these values, which we will doshortly, will resolvethe relationship
membership problems identified previously. However, that relationship also has
another relationship membership, EACH SCORING RECORD ALWAYS IS MAINTAINED BY
ONE GOLFER that we did not receive any errors or warnings for. Whatis the cardinality
and optionality of this relationship membership? The cardinality in this caseis one: each
scoringrecordis maintained by one golfer. In addition, there is no optionality sinceone
golfer always maintains each scoringrecord.

Finally, SCORING RECORD hadsimilar problems to GOLFER. A golfer will have many
scoringrecords. How can we uniquelyidentify each scoringrecord? Each scoringrecord
has the date and time that the game was played. Itis unlikely thata golfer can play two
games on the same date at the same time, so date and time can be used to uniquely
identify each scoringrecord. However, we canstill havetwo scoringrecords for the
same date and same time played by two different golfers.So to uniquelyidentify every
scoringrecord, we not only need to know the date andtime it was played, but the golfer
who maintainsiit.

What about the average and maximum number of SCORING RECORDS? If we know that
we have a maximum number of 100,000 golfers and each will havea maximum number
of 100 games, then the maximum number of scoringrecords would be 10,000,000.The
average number of scoringrecords would be the average number of golfers (75,000)
times the average number of games per golfer (5) which is 375,000.

Whilethe previous discussion on entity type and relationship cardinality is accurate, the
downstream effect of all this is thateventually we are goingto create a databaseto
store all of this data.In addition, the databasewill be sized based on these numbers. To
keep the sizeof our test database manageable, we will enter significantly smaller
numbers into the Toolset.

Correct the Problems

Follow these steps:
1. Close the Consistency Check Report, but not the model.
2. Inthe data model, doubleclickthe GOLFER entity type.

3. Inthe Entity Type GOLFER Properties dialog, enter 75 for the Average Expected
Number of Occurrences and 100 for the Maximum, and click OK.
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4. Whilethe GOLFER entity type still has focus, select the Identifiers h iconon the

Tool Bar.

Inthe Identifiers for GOLFER dialog, select USERID from the Selection List, and
select the Add button.

Inthe (new object) Properties dialog, type golferid in the Identifier:entry fieldand
click OK. If you have multipleadds turned on, select Cancel to closethe (new
object) Properties dialog. The Identifiers for GOLFER dialogshould nowlook like the
followingillustration:

Identifiers for GOLFER

Current Identifiers

Identifier (Primary) golferid
USERID

Selection List

USERID
PASSWORD

FIRST_NAME

LAST_HAME

HANDICAP_INDEX
EMAIL_ADDRESS

MAINTAINS SCORING_RECORD

[ Add. .. ] [Eroperties...] [§earch...] [ Close ] [ Help ]

If you added more than one primaryidentifier,selectthe secondaryidentifierinthe
upper panel, unselectany selected items inthe Selection List by selecting them
again,and click Delete. If you mistyped the name of the identifier, select the
identifier inthe upper panel; unselect selected items in the Selection List by
selectingthem again,and select Properties button.

Click Close to exit the Identifiers for GOLFER dialog.
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8. Repeat these steps for the SCORING RECORD entity type. The minimum, average,
and maximum expected number of occurrences should be 0,375, and 1000,
respectively. The identifier consists of the attributes DATE and TIME, and the
relationship ISMAINTAINED BY GOLFER. Select all three as inthe following
example, and click Add. Name the identifier scoreid.

Identifiers for SCORING_RECORD

Current Identifiers

Identifier (Primary) scoreid
DATE
TIHE
I5S_MAINTAINED_BY GOLFER

Selection List

TIME

ADJUSTED_GROSS_SCORE
COURSE_RATING
COURSE_SLOPE_RATIN
NOTE

IS MAINTAINED BY GOLFER

Apply | |Properties... | |Delete... [§earch...] [ Close ] [ Help ]

Record the cardinality and optionality of the relationship memberships.

Follow these steps:
1. Doubleclicktherelationshiplineinthe data model.
2. Inthe Relationship Properties dialog, click Source Properties.

3. Inthe Source Properties of MAINTAINS dialog, type 99 for the percentage of time, 1
for atleast, 5 for on average, and 40 for at most.

4. Click OK.
5. Click Destination Properties to review the Destination Properties.

6. Cancel out of the Destination Properties of IS MAINTAINED BY dialog,and click OK
on the Relationship Properties dialog.
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Perform Another Consistency Check

Follow these steps:

1.

Select the root subjectarea EGOLF SERVICES, and clickthe Check iconon the
toolbar.

CA Gen displaysthemessage:
Consistency Check has completed successfully.
Click OKto continue.

Save the model.

Open the Elementary Process uses Entity Type Matrix

Follow these steps:

1.
2.

3.

Inthe tree control, double click Matrices under Planning & Analysis.

Inthe Select First Axis panel inthe Matrix Selection dialog, select Elementary
Process.

Inthe Select Second Axis panel,select uses Entity Type and click OK.

Examine Expected Effects

It can be useful to examine the expected effects of an execution of an elementary
process againstobjects inthe data model. This canassistyouinfindinggaps inyour
analysis. Expected effects are defined interms of creatingentities of an entity type,
readingentities of an entity type, updating entities of an entity type, or deleting entities
of an entity type. Collectively, these are often known as CRUD (Create, Read, Update,
Delete) actions.

What arethe expected effects of an execution of REGISTER GOLFER on the entity type
GOLFER? This process is expected to Create an occurrence (entity) of the GOLFER entity
type.

Follow these steps:

1.

To record this inthe matrix, highlightthe empty cell atthe intersection of REGISTER
GOLFER and GOLFER by selectingit.

Select the Cell Values: C = Create in the upper-left corner of the matrix,and select

qr
the Add object... iconfrom the Tool Bar.

Note: If you made a mistakeaddinga value, remove the cell value by selectingthe
cell,selecting = Not Referenced from the upper-left corner of the matrix, and
selectingthe Add object... icon.
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What arethe expected effects of LOGIN GOLFER? Itis expected to Read anoccurrence
of GOLFER to verify the User ID and Password.

1. To recordthisinthe matrix, highlightthe empty cell atthe intersection of LOGIN
GOLFER and GOLFER.

2. Select R=Read Only from the Cell Values: inthe upper-left corner, and selectthe
Add object icon on the Tool Bar.

What arethe expected effects of ENTER SCORING RECORD? Itis expected to Create an
occurrence of SCORING RECORD and -, to associatethat SCORING RECORD to the
GOLFER that maintains it.Itmust get currency on the GOLFER, and to do that, it has to
Read GOLFER.

1. To recordthisinthe matrix, selectthe empty cell valueat the intersection of ENTER
SCORING RECORD and GOLFER.

2. Select R=Read Only from the Cell Values: inthe upper-left corner, and selectthe
Add object icon on the Tool Bar.

3. Select the empty cell valueatthe intersection of ENTER SCORING RECORD and
SCORING RECORD.

4. Select C=Create inthe upper-left corner, and select the Add object icon on the
Tool Bar.

What arethe expected effects of CALCULATE GOLFER HANDICAP? Itis expected to Read
SCORING RECORDs, calculatethe handicapindex,and Update the GOLFER that
maintains them. To update the GOLFER, itmust Read the GOLFER first.

1. To recordthisinthe matrix, selectthe empty cell at the intersection of CALCULATE
GOLFER HANDICAP and SCORING RECORD.

2. Select the R = Read Only cell value,and select the Add object icon.

3. Select the intersection of CALCULATE GOLFER HANDICAP and GOLFER. SinceR =
Read Onlyis still selected, select the Add object icon.

4. To addthe update cell valueto the same cell, selectthe U = Update cell valueand
select the Add object objecticon.

Note: Only the update is indicated in the cell value, not the read. If there are
multiple CRUD actions for a singlecell,itshows the valuerepresenting the greatest
degree of involvement.

In order from lowest to highest that would be R, U, D, and C. To verify that both
values exist, use the following steps:

5. Inthe Activity Hierarchy diagram, selectthe GOLFER MANAGEMENT function.
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6. Select the Expand Eﬂz icon on the Tool Bar
7. Select the elementary process CALCULATE GOLFER HANDICAP
8. Select Detail from the Menu Bar
9. Select Expected Effects on from the drop down menu.
You canalsomaintainthe expected effects from here.
What arethe expected effects for DELETE GOLFER? Itis expected to Delete the GOLFER.
To delete the GOLFER, you firstmust read GOLFER to verify thatit exists.
To record this inthe matrix, followthese steps:
1. Select the empty cell atthe intersection of DELETE GOLFER and GOLFER.

2. Select the R = Read Only cell value,and select the Add object icon.

3. To Add the delete cell valueto the same cell, select the D = Delete cell valueand
select the Add object icon.
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How can this help you discover gaps inyouranalysis? Weknow that every object of
interest to a business has atleasttwo lifecyclestates. A creation (create) state
represents that pointwhen an object becomes of interest to a business, and the
termination (delete) state represents when the objectis nolonger of interest to the
business.However, somewhere between these states a business typically needs to use,
thatis read and update, these objects. Examiningthe CRUD actions can help us identify
missing processes.

1.

Use the Rotate iconon the Tool Bar to rotate the matrix,and select GOLFER in
the Entity Type axis.Your matrix should looklikethe followingillustration:

GOLFER

A GOLFER becomes of interest to the business when they register and they no
longer areof interest when they remove themselves. Between these events, a
GOLFER gets used when they login, enter their scoringrecords,and when we
calculatetheir handicapindex.ltappears that a GOLFER receives the full treatment.
However, only the golfer's handicapindexis updated. Whatif the GOLFER changes
their name orincorrectly enters their name? There is no provision to handlethis
change, or a change inthe SCORING RECORD. Scoringrecords arecreated andread,
but no provision exists for updating them if they were incorrectly entered, or for
removing them.
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Some development methodologies suggest that common action blocks (CAB) can be
created to handlethese error correction routines. Most people prefer to see them
as elementary processes on the Activity Hierarchy diagram.One techniqueiis to
take the elementary process where these error correction routines aremost likely
needed, mark them as non-elementary, and add them as new elementary
processes followingthe original process.

For example, REGISTER GOLFER can be marked as non-elementary, with ADD
GOLFER and UPDATE GOLFER added as elementary processes underneath it.

| REGISTER GOLFER

ADPD GOLFER

UPDATE GOLFER

ENTER SCORING RECORD canbe marked as non-elementary with ADD SCORING
RECORD, UPDATE SCORING RECORD, and DELETE SCORING RECORD added
followingit.

ENTER SCORIHWG RECORD

ADD SCORING RECORD

UPDATE SCORIHG RECORD

DELETE SCORIHG RECORD

Make these changes to the Activity Hierarchy diagram. Uncheck the Elementary
checkbox from your processes before adding elementary processes to them.
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The improved activity hierarchy should look likethe followingillustration:

[ENILF SERVICES ]

—{BHLFER HANAGEMENT ]
— D
E An‘tA)AD l:Ul.F ER
—
—
—

UPDATE SCORING RECORD

Our firstlevel processes under GOLFER MANAGEMENT still representthe lifecycleofa
golfer, and we have incorporated all of the activities to fully supportthe object. Each
activity marked as an elementary process meets the guidelines setforth earlier foran
elementary process.

To contractand expand portions of the diagramor the entire diagram, selectan activity

that has lower-level activities and select the Expand ﬁ"': or Contract icons onthe
Menu Bar. When an object is contracted itshows °*°. This is true for many other
diagrams as well, includingthe Data Model diagram.
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The updated Elementary Process uses Entity Type matrix that look similar to the
following example. You can sort or move columns around as necessary.

Each entity type now has a full complement of CRUD actions.

Detailing the Business Rules

The following sections deal with detailing the business rules.

Lesson Objectives and Time Allotment

After this lesson, youwill befamiliar with:
m  The basics of action diagramming
m  The five steps of Process Logic Analysis

m  Action Block Synthesis

Allow approximately 2 hours and 40 minutes to complete this lesson.
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Action Diagramming Basics

As areview, inour business model, entity types represent things of interest to our
business.Processes representthe business activities we perform with those things. The
downstream effects are that the data model forms the basis for our databasedesign,
andthe elementary processes we defined become subroutines called by batch, online,
client/server,or Web Procedures, that we write inthe Design phase.

Customer
Take Order

To eventually turn elementary processes into subroutines, we need to continue
detailingthem interms of the specific business rules associated with each one. For
example, a business can havea process called Take Order. One of the business rules
associated with this business can bethat any Customer in good standingautomatically
gets a five percent discountapplied to their Order. Detailingthe business rules for this
process involvedocumenting, in our action diagramnotation, how we determine ifa
customer is ingood standingand applyingthe five percent discountto their order.

These business rules aredocumented inthe elementary process'Process Action
Diagram (PAD). When we refer to processes, we arereferring to elementary processes.
Only elementary processes have Process Action Diagrams, and only elementary
processes arecarried forwardinto Design.
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Other types of actiondiagrams arethe Procedure Step Action Diagrams (PrAD) and the
Common Action Diagrams (CAD). The type of actiondiagram, process, procedure step,
or common, signifies thesource of the action diagram:

m  Process Action Diagrams areassociated with elementary processes

m  Procedure Step Action Diagrams areassociated with Procedures, essentially
programs, that we cover in Design

m  Common Action Diagrams arenot associated with processes or procedures.
Common Action Diagrams represent some common code that can be called by
processes, procedures, or other Common Action Diagrams.Common Action
Diagrams areoften known as Common Action Blocks,and sometimes as Process
Action Blocks, depending on ifthey were discoveredinthe Analysis or the Design
phase.

All action diagrams havesome common characteristics,as you can see by examiningthe
following example:

XYZ ACTION DIAGRAM
IMPORTS :
EXPORTS -

LOCALS:
ENTITY ACTIOHNS:

At the top of the diagramis its name, XYZ ACTION DIAGRAM. Ifthis were a PAD, the
name would be the same as the process' name. Changingthe name here would change
it on the Activity Hierarchy and viceversa. If this were a PrAD, itwould be the same
name as the Procedure Step, and ifitwere a CAD, itwould not be the same name with
anythingbut itself.

At the top and bottom of the actiondiagram name areiits placeholders for Information
Views. There are four types of information views:

m  Import
m  Export
m  local

m  Entity Action

The actiondiagramlogic manipulates theinformationinthese views.
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The import views and export views are the linkageto the action diagram. Any
information, arguments passedintothe diagramarepassed through the importviews.
Any information passed out of the diagramis passed through the export views. While
the import and export views can be configured to be bi-directional, as thelinkageisin
most programming languages, thatis not the normal casein CA Gen. Separatingthe
views insuch a way helps the analystthink through the action diagramlogic. Import
views generally containthe information the action diagramneeds to begin execution,
andthe export views containthe information the action diagramneeds to provide to
other actiondiagrams, screens, windows, or reports.

Local views represent information that the action diagramneeds to maintain
temporarily;that is, for the length of its execution. After the diagramcompletes
execution, the informationinthe local,import,and export views is lost. For that reason,
the import, export, and local views are collectively known as transientviews.

Entity Action views represent the data inthe databasethatthe actiondiagram
manipulates.fthe action diagramreads, updates, deletes, or creates an occurrence of
anentity type, itrequires anentity actionview. Since this view is actually manipulating
the datainthe database, when the programcompletes execution, the dataremainsin
the database,assumingitwas not being deleted. The entity actionviews are known as
persistentviews.

In most programminglanguages, the programmer must define the arguments interms
of length and domain, a process thatis error-prone. How many times have we seen data
truncated as itwas passed from programto program? Worseyet, how many times have
we seen programs abend due to a mismatchinarguments? With CA Gen, yourdata
model contains the majority of your data definitions. To define an argument to containa
Golfer's name, for instance,add an entity view of a Golfer containingthe Name
attribute. We will seean example of this shortly. By definition, this view would be the
correct length and domain. If you realized you made a mistake, updatingthe data model
updates the argument's properties in every actiondiagramin whichitwas used.

Finally, atthe bottom of the views, but within the bracket that runs down the left side of
the action diagram, we would see the action diagramstatements required to represent
the business rules.

Action diagram statements can broadly be categorized as fol lows:

m  Entity Actions such as Create, Read, Read Each, Update, and Delete

m  Relationship Actions such as Associate, Disassociate, and Transfer

m  Assignment Actions such as Set, Remove, Summarize, Move, and Exit State

m  Conditional Actions such as If /Else,and Case Of
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m  Control Actions such as Next, Escape, and Use
m  Repeating Actions such as Read Each, For Each, Repeat Until, For, and While

m  MiscellaneousActions such as Note

Although this listis notmeant to be all-inclusive, itrepresents of many of the action
diagramstatements available.

eGolfServices Action Diagramming

As anexample, let's look at the Login Golfer process. What areits inputs, outputs, and
what work isitgoingto do?

If we had been good analysts and taken the time to enter a description for this process,
it could read something like the following:

With a golfer's user ID and password, this process verifies thatthe golfer has registered
to useour system, and that they arewho they saythey are by verifyingthat the
password matches the one on filefor them. If so, we welcome them back usingtheir
name.

Here is how the business rules discussed would lookin our action diagramnotation:

r— LOGIN_GCOLFER
INPORTS:
Entity Uiew import golfer (mandatory,transient,import only)
userid (mandatory)
password (mandatory)
EXPORTS:
Entity View export golfer (transient,export only)
Last_nane
First_nane
handicap_index
LOCALS :
ENTITY ACTIONS:
Entity View golfer
userid
password
last_nane
First_name
handicap_index
READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer userid
~ WHEN successful
IF golfer password IS EQUAL TO inport golfer password
HOUVE golfer TO export golfer
— ELSE
EXIT STATE IS invalid_password

UHEN not found
EXIT STATE IS invalid_userid

The information to begin executing this process, is a golfer's user ID and password.This
information comes from the import view. Sincethis informationis required for this
process to begin execution, they aremarked as mandatory.

Information needed because of the successful execution of this process, is the golfer's

name, sothat we can welcome them back by name. This information comes from the
export view.
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Sincewe do not need anytemporary useof information, we do not need any local
views.

We aregoing to access our database of golfers, to see that they exist and to check their
password.The entity action view will be used for this purpose.

The action-diagramming notation appears in brackets, following the information views.

Looking at the action-diagramming notation, we see that we are going to read a golfer
inour database, based on the value of import golfer user ID. There are two possible
outcomes of this read, success, or there will notbe a golfer in our databasewitha user
ID matchingthe one given to us.

Ifthe golferis not found, we are goingto set a special systemattribute, the exit state, to
avalueindicating thatthe golfer was not found. Later inthe Design phase, we will
decide how we want to handlethat condition. We might want to return a message,
printa report, highlightsome field on a screen or window, do all three, do something
else entirely, or do nothing.

Ifthe read was successful, we want to verify that the password we have on file matches
the one given to us inthe import view. If the passwords match, we want to move the
golfer name we read from our databaseto the export view.

Note: There are more attributes in the entity action view than there areinthe export
view. On a move statement, only correspondingattributes move.

Ifthe passwords fail to match, we set the exit state to a valueindicatingandinvalid
password. We determine the appropriateaction for that conditioninthe Design phase.

Process Logic Analysis

A five-step technique exists, the Process Logic Analysis, to help think through the main
processinglogic,identifyingentity,and relationship actions. Thesteps are:

Identify the primary entity type

Identify the primary entity type that is the focus of the process. Most processes
deal with more than one entity type, but only one entity type is the true focus of
that process. In the Login Golfer example, Golfer is the entity type that is the
primary focus of that process.

Determine the action to take on the primary entity type

Determine the entity action (create, read, update, or delete) to be taken on the
primary entity type. Inthe Login Golfer example, itis to read it.
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"Walk the neighborhood" looking for other actions and entity types.

Walkthe neighborhood means to look at all of the directly related entity types and
determine ifthey are involvedinthis process.In our data model, Golfer livesina
small neighborhood. Golfer has one optional relationship to Scoring Record. Since
the process, Login Golfer, is not involved with Scoring Record, there areno other
actions or entity types required.

Sequence the actions.

Things should happenin alogical sequence. For instance, you generally must read
something firstto update or delete it. Since Login Golfer only has one action, read,
itis easyto sequence them. We read the golfer first.

Determine selection criteria.

Lesson Activity

Of all of the Golfers in our database, how are we going to choose the one we want?
In many cases, itwill be by an attribute of the desired entity type. In other cases, it
will be by the entity type's relationship to another entity type, and then by an
attribute of the related entity type. Inthe Login Golfer example, itis by the Golfer's
User ID.

In this exercise, we are goingto:

Perform Process Logic Analysis on each of the processes in our model.
Manually add the process logic to:

m  ADD GOLFER

m  UPDATE GOLFER

m  LOGIN GOLFER

m DELETE GOLFER

Use Action Block Synthesis to automate addingthe process logic to:
m  ADD SCORING RECORD

m  UPDATE SCORING RECORD

m DELETE SCORING RECORD

Use a component to CALCULATE GOLFER HANDICAP INDEX.
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Add the Process Logic to ADD GOLFER

Before entering the process logicintothe model, perform the Process Logic Analysis
(PLA). For relativelysimpleaction diagrams, perform PLA mentally. For complex
diagrams, perform PLA by writing on printout of the relevant portion of your data
model. Try performing the Process Logic Analysis for this process yourself, usingthe
following outline before comparingyour answers to the ones we suggested.

1.

What s the primary entity type thatis the focus of the ADD GOLFER process ?

What s the entity action to take on this entity type?

Walking the neighborhood, are there any other entity types or actions required of
this process?

Sequence the actions.

Determine the selection criteria.

Now, lookat our suggested answers:

1.

What s the primary entity type thatis the focus of the process ADD GOLFER?
GOLFER

What is the entity action to take on this entity type?

CREATE

Walking the neighborhood, are there any other entity types or actions required of
this process?

GOLFER has an optional relationship to SCORING RECORD. In other words,
accordingtothe data model, golfers can exist without any scoringrecords. Scoring
Records are important, but they are not important to this process.So there areno
other actions or entity types required.

Sequence the actions.

Sincethere is only one action,sequencing itis easy.The first(andlast) thingwe will
dois create an occurrence of GOLFER.
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5.

Determine the selectioncriteria

In this particularinstance, we do not need to select a golfer; we arecreatinga
golfer. So there areno selection criteria.

Now we canadd the process logic to the ADD GOLFER process actiondiagram.

Open the ADD GOLFER Action Diagram

Follow these steps:

1.
2.

Ifitis notalready open, open and expand the Activity Hierarchy diagram.

Select the ADD GOLFER process.

= |
From the Tool Bar, select the Action Diagram icon. An empty ADD GOLFER
actiondiagramshould open.

From our Process Logic Analysis, we know that this diagramhas only one action: to
create an occurrenceof a golfer. If we aregoing to create, read, update, or delete
entities of an entity type, we need an entity action view of that entity type.
Likewise, when we create the occurrence of the golfer, we need to set each of its
mandatory attributes to some value. In most cases, we cannot simply makeup
some value; the value must be given to us in order for us to begin. Information that
is givento anactiondiagramin order for it to begin execution is supplied to the
actiondiagramthrough its importviews. Therefore, we need animportview of a
golfer as well.

Itis usually easier to add the views before addingthe action diagramstatements,
but for this example, we will add them as we need them.
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Begin Adding Action Diagram Statements

Follow these steps:

1. Inthe ADD GOLFER actiondiagram,select the blanklinedirectly beneath ENTITY
ACTIONS: asindicatedinthe followingdiagram:

ADD_GOLFER
IMPORTS @
EXPORTS:
LOCALS:

ENTITY ACTIONS:

Here are some tips onaddingaction diagramstatements:

When addinganactiondiagramstatement, you always selectthe blanklineor
existingaction diagram statement that you want to add the new statement
being added. If is directly above a statement between two existingstatements,
select the statement that you want to add the new statement after. The
Toolset will then insertthe new statement directly below of the highlighted
statement and above any subsequent statements.

The Toolset makes different options availableto you depending on what you
have selected. In the previous example, had we not selected the blanklineand
instead selected ENTITY ACTIONS: at the top of the blankline, the Toolset
would not allow us to add any statements. It would, however, allow us to add
anentity view to our entity action views. If we had selected the bottom of the
bracket running down the far left side of the action diagramthat indicates the
end of the action diagram, the Toolset would also nothave allowed us to add
anystatements. You cannotadd statements outside of the actiondiagram.

To add a new actiondiagramstatement, with a few exceptions, the entire
statement that you are trying to add the new statement beneath has to be
highlighted. If only a portion of the statement is highlighted, the Toolset thinks
you are tryingto change only the highlighted portion, instead of addinga new
statement altogether. The easiestway to highlightthe entire statement is to
select the firstword in the statement.

Finally,ifyouwant to delete a statement, select the statement and then press

the Delete key on your keyboard or select the Delete s iconon the Tool Bar.
You candelete several statements at the same time. If the statements are all
together, you canclick-and-dragthecursor down across thefirstword in each
statement, highlightingall of them at once, and then select the Delete key or
the Delete icon.Ifthe statements arescattered throughout the diagram, you
canselect the firstone, and then hold down the Ctrl key whileselectingthe
others. Once they areall highlighted, select the Delete key or the Delete icon.
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2. Withthe blanklinehighlighted, select Edit from the Menu Bar, then Add Statement
from the drop-down menu, and then select Create... from the choice of statements.

This opens the Add Statement dialogas showninthe followingexample:
ADD_GOLFER
INPORTS:
EXELE =
IR Add Statement

CREATE

Select an entity view.

[Eiew Maintenance ] [ Cancel ] [ Help ]

When addingstatements, you build the statement inthe upper panel by selecting
options presented to you inthe lower panel. When you are finished building the
statement, you select the Add push button to add itto the action diagram.The Add
push button will be disabled (as in the previous example) until you have a
syntactically correct statement.

When adding Create, Read, Update, Delete, or Read Each statements, the optionsit
would normally showyouin the bottom panel are your Entity Action views. Entity
Action views are used to manipulatethe informationinthe database.Sincewe have

not yet created any views, itis not showingus any views. However, we can perform
view maintenance from here.

Perform View Maintenance

Follow these steps:

1. Select the View Maintenance push button at the bottom of the Add Statement
dialog.

2. Inthe ADD GOLFER - View Maintenance diagram, select Entity Action Views.
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3. Fromthe Tool Bar, select the Add Entity View... EI icon.You shouldreceivethe
Add Entity Action Entity View dialogas shownin the following example:

ADD_GOLFER - View Maintenance
Import Views

Export Uiews
Local Views

fAction Uiews

Add Entity Action Entity View

Mame |

[]supparts entity actions (persistent)
[JLack required on entry
[Jused as bath input and output
Initialize on every entry
Generate attribute state flags
Entity Types
entity GOLFER
E'I'Itity SCORING_RECORD

| S

| >

CE Back. Search... Q escriEtic-n..ﬁJ Cancel Help

|~
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4. Inthe Add Entity Action Entity View dialog, select GOLFER from the listof Entity
Types in the model. You will be presented with a listof GOLFER attributes from
which to choose. To includeall theattributes for Golfer in the view, select entity
GOLFER inthe listof Entity Attributes.

ADD_GOLFER - Yiew Maintenance

Import Uiews

Export Uiews

Local Views

Entity Action Vieuws

Add Entity Action Entity View

Mame | |

[ Supparts entity actions {persistent)
[ Lock required on entry
[ Used as both input and output

nitialize on every entry

Generate attribute state fiags
Entity Attributes

| £

|A
o
E]
=
-
=
| %

GOLFER
PASSUWORD
FIRST_HAHME
LAST_MAKE

EMAIL_ADDRESS
HANDICAP_INDEX
USERID

| Ey

| &)

L [o]4 ] [ Back ] [gearch...] [Qescription... ] [Cancel] [ Help ]

5. All of the attributes should be highlighted. Select the OK push button to add the
view to the diagrams Entity Action Views. If you have multipleadds turned on, the
Add Entity Action Entity View dialogremains open, allowingyouto add additional
views. We do not need any additional Entity Action Views, so select the Cancel push
button.
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If your ADD GOLFER — View Maintenancediagramlooks likethe following example,
you canclosethe diagram.Remember that the order of the attributes inthe view is
not important. Ifit does not look the same (except for the order of the attributes,
which can be different), delete the view by selectingit and selectingthe Delete
icon,and then try addingitagain.You will haveto reselect the Entity Action Views
label again.

ADD_GOLFER - View Maintenance =13

Import Uiews
Export Uiews

Local UViews

Action Uiews
uiew of <unnamed>

Entity GOLFER

atty PASSWORD

atty FIRST_HAHME

attr LAST_HAME

attr EMAIL_ ADDRESS
attr HAHD ICAP _IHDEX
attr USERID
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Finish Adding Action Diagram Statements

The Add Statement dialognow gives us the choiceof selectingthe golfer Entity Action
view that we added to the diagram.

Note: Inthe backgroundthe ADD GOLFER —Action Diagramhas anellipsis(...) next to
ENTITY ACTIONS: indicatingthatthere is now a contracted view (of GOLFER) there.

E ADD_GOLFER - Action Diagram

ADD_GOLFER 3
IMPORTS :

EXPORTS :

LOCALS:

ENTITY ACTIONS: ...

Add Statement

CREATE

Select an entity view,

W {E]fimf golfer

Add Unda Complete Cualify [ Wiew Maintenance § | Cancel Help
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Follow these steps:

1.

Inthe Add Statement dialog, select golfer from the bottom panel.

Note: A golfer is added to the statement we arecreating in the upper panel and we
are presented with new choices inthe bottom panel. This will continue until we
finish building the statement andthen addit to the action diagram. If we make the
wrong choicealongthe way, we canselect the Undo push button to backup one or
more selections.

In many cases, the Toolset tries to help you out by automating some tasks and
selections. For example, when we create an occurrence of golfer, we have to setits
firstname, lastname, andsoon, to a specificvalue. Usually thesevalues will be
passedto us through the import views. We can add the Set statements manually,
much likewe are addingthis Create statement, or we canallowthe Toolset to add
them for us.Sometimes itis easier to add them manually;sometimes itis easier to
let the Toolset add them. Inthis case,itis goingto be easier to allowthe Toolset to
add them for us, sinceall of our attribute values will be set from the import view,
which we have yet to define.

Select Set all attributes (no associations) from the choices inthe bottom panel. If
we wanted to add the attributes manually, we would have selected Add no SET or
ASSOCIATE statements. If we only wanted mandatory attributes to be set or had
relationshipsto other entity types to be associated, we would have selected one of
the other options.

The Toolset now knows that we want itto set all of the attributes for us, but itdoes
not know from which view to get the values to set the attributes. Normally, the
bottom panel would show us a listingofthe transientviews inour diagramto
choose from, but since we have no other views defined, there is nothingto list.
However, we know that we want the attributes set from an import view, and we
canlet the Toolset create one for us.

Select <New IMPORT View> from the bottom panel.
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3.

If your Add Statement dialoglooks likethe one inthe following example, selectthe
Add push button to add the statement to the actiondiagram.Ifitlooks different,
select the Undo button (repeatedly if necessary)andtry to correctit. If necessary,
you canadd the statement to the diagram, delete it,delete anyviews created for
you, and startagain.

Add Statement

CREATE golfer
(Set all attributes {no associations))
(Attributes are to bhe set with <New IWPORT Uiew>)

Add statement to action diagram via pushbutton,

[!iew Maintenance] [Cancel ] [ Help ]
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Your ADD GOLFER actiondiagramshouldlooklikethe following diagram. The order
inwhichthe attributes appearineach view is notimportant, as longas each view
contains the attributes indicated. To expandthe views as shown, from the Menu
Bar select View, and then select Expand All Views from the drop-down menu.
Alternatively, you canselecteach contracted view separately,and then select the

Expand icon on the Tool Bar.
ADD GOLFER

Entity View import golfer {mandatory,transient,import only)
passuword (mandatory)
first_name (mandatory)
last_name (mandatory)
email_address (mandatory)
handicap_index {mandatory}
userid {mandatory}

EXPORTS:
LOCALS :
ENTITY ACTIOHNS:

Entity View golfer
password
first_name
last_name
email_address
handicap_index
userid

— CREATE qolfer
SET password TD import golfer password
SET first_name TO import golfer First_name
SET last_name TO0 import golfer last_name
SET email_address T0O import golfer email_address
SET handicap_index TO import golfer handicap_index
SET userid TO import golfer userid

— WHEH successful

WHEH already exists

— WHEH permitted walue violation

There are only a few things left to do to complete the ADD GOLFER actiondiagram.

Accordingto the data model, the attributes password, firstname, lastname, and
user IDare all mandatory, whilehandicapindexandemail address areoptional.
Sincethey areoptional,they should not be marked as required (mandatory) in the
import views of this process. Furthermore, the golfer will notprovide us with their
handicapindex; we aregoing to calculateitfor them based on the scoringrecords
they enter. So it should not even be animport to this process,and we should not be
setting itinthe create statement. Therefore, we need to remove the views and the
set statement associated with the handicap indexfromthe actiondiagram.To
delete any views, we must firstremove the references to them inthe action
diagramstatements.

Highlightthe entire statement SET handicap index TO import golfer handicap index
by selecting, the word SET in the statement. Select the Delete icon from the Tool
Bar and selectthe Yes push button when prompted for confirmation.
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6.

7.

Select handicap index in both the import view and the entity action view by
selectingitfirstin one view and then, whileholdingthe Ctrl key down, selectingitin

the other view. Your actiondiagramshould look like thefollowing example:

— ADD_GOLFER
IMPORTS :

Entity View import golfer (mandatory.transient.,import only)
password {mandatory)
first_npame {mandatory)
last_name ({mandatory)
email address (mandatory)
DELLBOFET RG] (mandatory)
userid (mandatory)

EXPORTS:
LOCALS :
EHTITY ACTIOHS:

Entity Uiew golfer
password
first_name
last_name
email address
handicap index
userid

— CREATE golfer
SET password TO import golfer password
SET first_name TO0 import golfer first_name
SET last_name TO import golfer last_name
SET email_address TO import golfer email_address
SET handicap_index TO import golfer handicap_index
SET userid TO import golfer userid

— WHEN successful

— WHEN already exists

= WHEN permitted value wviolation

From the Main Menu select Edit, and then select Delete View(s)... toward the
bottom of the drop-down menu. Select Yes when prompted for confirmation.
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Set Exit States

8. Double-click mandatory next to email address inthe import view and change the
properties drop-down menu to Sometimes. Select the OK push button. This will

changeit to optional inthe action diagram.
— ADD_GOLFER
IMPORTS
Entity Uiew import golfer {mandatory,transient.,import only}
password {(mandatory)
first_npame {mandatory)
last_name (mandatory)
email_addrESS
handicap_index (mandatory}
userid {(mandatory}
EXPORTS : 5 5 :
LOCALS : Detail Attribute View
EHTITY ACTIOHNS:
Entity View gojMams EMAIL_ADDRESS
password
first_name is e ~ | used as input. [ nuillable
last_name
email_addres|
handicap_ind [ ok | [Cancel] [ Help ]
userid

— CREATE golfer
SET password TO import golfer password
SET first_name TO0 import golfer first_name
SET last_name TO import golfer last_name
SET email_address TO import golfer email_address
SET handicap_index TO import golfer handicap_index
SET userid TO import golfer userid

— WHEM successful

[— WHEN already exists

= WHEN permitted value wviolation

There is nothing to do when this process executes successfully. Wecan export the golfer
information, but there is really no pointinthat since everything we know about the
golfer was passedto us inthe import view inthe firstplace. Passingitback out through
the export view would be simply handingthe same information back to whomever or
whatever provided us with the informationinthe first place, and they already haveit.
Remember, elementary processes ultimatelyaresimply subroutines called by another
program. If we had created some new informationinternally, like we had randomly
generated a golfer id or something, then we would have wanted to export that. So for
the WHEN successful condition of the Create statement, we do not need to do anything.
We do not even need to set any kind of a message or flag, sinceelementary processes
are expected to work successfully.

Chapter 3: Analysis 101



Detailing the Business Rules

However, when processes do not execute successfully, they are expected to indicate
that somehow, usually by settinga special systemattribute called the exit state to some
value. Later on inthe Design phase, we will decidehow we want to handlethese
conditions. Therefore, we need to set the exit stateintwo places, once for when the
golfer we tried to create already exists,and oncefor when we have a permitted value
violation. Agolfer would already existif we already had a golfer in the databasewith the
same valuefor the user ID (identifier) as the one we aretrying to create. A permitted
valueviolation would existif we had defined specific values for an attribute (like
employee gender can be either M or F) and we tried to set itto something else. We
have not defined any permitted values for any attributes in our data model, butitis
good practiceto set an exit state for the condition anyway.

Follow these steps:

Exit
. . . State
1. Fromthe actiondiagramTool Palette, select the Exit State push button, and

then (with the crosshair) selectthe WHEN in the statement WHEN already exists.
An Add Statement dialogwill open,andan Exit State Selectiondialogwill openin
front of the Add Statement dialog.

Note: Ifthe actiondiagrammingTool Palette is not visibleon the rightside of the
Toolset, you canopen it by selecting Options from the Main Menu and then
selecting Tool Palette.
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The special systemattribute ExitState has four properties associated with it. These
properties are:

m Aname

m  Aterminationaction
m A messagetype

m A message

Rather than set each of these properties individually each timethe Exit State needs
to be set, pre-defined exit-state-values arecreated, and then used to setall four
properties of the exit state at once. It becomes a little confusingto the new user,
however, inthat when referringto the special systemattribute Exit State, and the
pre-defined exit-state-values with whichyou canset it to, the term Exit State is
used somewhat interchangeably.

We aregoing to pre-define four exit-state-values that will beused inalmostall of
our process action diagrams. Sincethey will be used in most of the PADs, we will
addthem to the listof Global ExitState values.|n Design, when we are working
more with PrADs, we will also bedefining some exit-state-values, but they will be
added to the EGOLF SERVICES business system.

Inthe ExitState Selection dialog, select <Global Exit States>, and then select the
Expand/Contract push button at the bottom of the dialogto expandthe listof
global exitstates.
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Exit State Selection

Exit States Msg

ES ACTIOH_BAR_IS_IHUALID YES
ES CREATE_OK YES
ES DELETE_OK YES
ES DISPLAY_OK YES
ES FLOW _TO_MEHU YES
ES IMVALID_COHHAND YES
ES KEY_CHAHGE_HOT_ALLOWED YES
ES KEY_FIELD_IS_BLAHK YES
ES PROCESSIHG_OK YES
ES PROCESSIHG_STARTED YES
ES RETURHN YES
ES SUBJECT_LIST YES
ES UPDATE_OK YES
ES UALID_CRERTE YES
ES UALID_DELETE YES
ES UALID_UPDATE YES
S¥S DJS_SPI_SPORTS_IHDICATOR_B1_88_3

S¥sS EGOLF_SERUICES

Delete [ﬁearch... ] Eﬁand,f’(:ont'gsﬂ

3. Onthe Exit State Selection dialog, selectthe Add... push button. You will receivethe
following (new object) Properties dialog.

{new object] Properties

Exit State Mame: | |

Termination Action:

Message Texkt: | |

ok [Cancel] [ Help ]
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Referring to the followingtable, enter the followingexit-state-values.Pay particular
attention to entering the exact exit state name as showninthe table. Later on

when we do action block synthesis, the tool will generate new exit-state-values if
the ones thatit wants do not exist. We want itto reuse these. If you have multiple
adds turned on, the (new objects) Properties dialogwill remain open after you
select the OK push button. Select the Cancel push button after you have entered
the lastexit-state-value. If you do not have multipleadds turned on, you will have
to selectthe Add... push button on the ExitState Selection dialogto reopen the
(new object) Properties dialogeachtime.

Note: Ifyou thinkyou may have made a mistakeafter addingthe new exit state,
you canselectitfrom the Exit State Selection listand then select the Properties...
push button to review or change its properties.

Exit State Name Termination Message Message Text
Action Type

GOLFER AE Normal Error User ID entered isalreadyin
use. Try another User ID.

GOLFER NF Normal Error GOLFER not found.

GOLFER NU Normal Error GOLFER not unique.

GOLFER PV Normal Error GOLFER permitted value
violation.

4. After addingthe lastexit-state-valueand cancelingout of the (new object)
Properties dialog, select GOLFER AE from the Exit State Selection list, selectthe
Select push button, and then selectthe Add push button on the Add Statement
dialogto add the statement to the actiondiagram.
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Exit

. . . State
From the action diagramTool Palette, select the Exit State push button, and
then (with the crosshair) selectthe WHEN in the statement WHEN permitted value
violation. An Add Statement dialogwill open,and an Exit State Selection dialogwill
open infront of the Add Statement dialog.f necessary, expand the global exit
states and select GOLFER PV, then select the Select push button followed by the
Add push button on the Add Statement dialog.

The completed actiondiagramshouldlooklikethe following example:

— ADD_GOLFER
IMPORTS :

Entity View import golfer (mandatory,transient,import only)
password {mandatory)
fFirst _name {(mandatory)
last_name (mandatory)
email address {optional)
userid (mandatory)

EXPORTS:
LOCALS:
EHTITY ACTIOHNS:

Entity View golfer
password
First_name
last_name
email_address
userid

— CREATE golfer
SET password TO import golfer password
SET first name TO import golfer First name
SET last_name TO import golfer last_name
SET email address TO import golfer email address
SET userid TO import golfer userid

— WHEHN successful

— WHEH already exists
EXIT STATE IS golfer_ae

— WHEHN permitted value violation
EXIT STATE IS golfer_pv
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Perform Consistency Check

The final thingwe want to do is perform a consistency check. Select the Check icon from
the Tool Bar.You should receive the following consistency check report:
Consistency Check

Model: EGOLF SERYICES
Subset: ([complete model)
Mar. 23, 2006 12:15

Level: BAA
Reporting: Warnings, Severe Wamings, Errors, Fatal Errors.

Process ADD_GOLFER

WARNING : ICCUDD1YW Each non-root activity should satisfy or require atleast one
dependency

WARNING : ICCPF111W For each elementary process, expected frequency estimates should
be defined.

Number of ERRORS: 0. number of WARNINGS: 2.

- End of Report. -

The firstwarning suggests that we should do dependency analysis with this process.
Dependency analysisis another tool that can be used to verify the activity
decomposition.In addition,itcan helpidentify and document the sources and
destinations of process information and the events that trigger the process. This tutorial
will forego a discussion on dependency analysis.

The second warningindicates thatwe did not document the processes' expected
frequencies. The expected frequencies indicate how often the process will be
performed; for example, ten times a month, once a week, twice an hour, and soon. This
canbe useful in predicting system performance. We will forego this discussion as well.

Save your model, then move on to the next section.
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Add the Process Logic to UPDATE GOLFER

Try performing the Process Logic Analysis for this process using the following outline.
Then turn the page and compare your answers to the ones we have suggested.

What s the primary entity type thatis the focus of the process UPDATE GOLFER?

What s the entity action to be taken on this entity type?

Walking the neighborhood, are there any other entity types or actions required of
this process?

Sequence the actions.

Determine the selectioncriteria.

Now, lookat our suggested answers:

1. Whatisthe primaryentity type thatis the focus of the process UPDATE GOLFER?
GOLFER

2. Whatis the entity action to be taken on this entity type?
UPDATE

3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

If we aregoing to update the GOLFER, the Toolset requires us to firstestablish
currency on GOLFER. There are two ways to establish currency:

— Create anoccurrence of the thing that you want to establish currency with
— Read an existingoccurrence of the thing

Inthis case, we wantto update anexistinggolfer, sowe wantto read an existing
occurrence of golfer. Then, walkingthe neighborhood, we see that golfer has an
optional relationship to SCORING RECORD. The scoringrecord has no bearingon
this process. So there are no other actions or entity types required.
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4. Sequence the actions.

We have identified two actions,an update, and a read. Prior to updating the golfer,
we must firstestablish currency. Currencyis established by reading the golfer.
Therefore, the correct sequence is:

a. Read the golfer
b. Update the golfer
5. Determine the selectioncriteria.

In most cases, you will read the desired object by its identifier, or by the identifier
of some related object. This usually begs the question, however, what ifall we have
is their name? In Design, you make provisionsfor looking up things by other
attributes or relationships,and then once identified, you would call the update
process with their unique identifier.

Now we canadd the process logic to the UPDATE GOLFER process actiondiagram.

Open the UPDATE GOLFER Action Diagram

Follow these steps:

1. Ifnecessary,closethe ADD GOLFER process.Then, if itis not already open, open
and expand the Activity Hierarchy diagram.

2. Select the UPDATE GOLFER process and open its actiondiagram. If you need
assistance, seethe previous section.

Perform View Maintenance

Inthe ADD GOLFER action diagram, we created the views as we needed them. For this
diagram, we are goingto create the views we need in advance.

Sincewe aregoing to both read and update a golfer, we need an entity actionview. To
read the correct golfer, we need to know the user ID of the golfer we planto update.
The user IDwill be passed to this diagramthroughits import view. Likewise, after we
read the golfer, we are going to update itwith new values. The new values will be
passedto this diagramthrough its importviews.

Therefore, we need both an entity actionand an import view of a golfer. Inaddition, like
the ADD GOLFER actiondiagram, we do not need the handicapindex;sincethatwill be
calculated and updated by the process CALCULATE GOLFER HANDICAP INDEX.

Follow these steps:

. . =
1. Fromthe Tool Bar, select the View Maintenance I_ icon.

2. Inthe UPDATE GOLFER —View Maintenance panel, select Entity Action Views.
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Select the Add Entity View icon from the Menu Bar.
Inthe Add Entity Action Entity View dialog, selectentity GOLFER.

Inthe Add Entity Action Entity View dialog, selectentity GOLFER to selectall of the
attributes, and then select HANDICAP INDEX to

un-highlightit. Alternatively, select each attribute except HANDICAP INDEX
individually. Thedialogshouldlook like the following example:

Add Entity Action Entity View

Marne | |

[ ]5upports entity actions {persistent)
[ Lock required on entry
[ Jused as both input and output

Generate attribute state flags
Entity Attributes

GOLFER

PASSWORD
FIRST_ HAME
LAST_HAME

EMAIL ADDRESS
HANDIGAP THDEX
USERID

< | >

[ (04 ] [ Baick ] [Eeard'l...] [Qes-:riptin:nn... ] [Cancel] [ Help ]

Select the OK push button to add the view to the entity action views. If you have
multipleadds turned on, selectthe Cancel push button to closethe Add Entity
Action Entity View dialogandreturn to the UPDATE GOLFER — View Maintenance
panel.
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7.

The import view is goingto look exactly likethe entity action view, sowe can repeat
the previous steps for the import view, or we can copythe entity action view to the
import view. We are goingto copy the entity actionviewto the import view.

Select view of <unnamed> under the Entity Action Views. From the Menu Bar,
select Edit, then Copy, and with the cursor (which now looks likea hand), select

Import Views. Inthe Copy Entity Action Entity View dialog, enter import inthe New
name: entry field and select the OK push button.

Copy Entity Action Entity View

Yigw of: GOLFER
2ld name:
Mew name: |im|:u:urt|
O, | Dest, ... | Zancel Help

Note: Ifyou select OK without namingthe view, you will receivethis error message:
The name matches one alreadyinthe Import Subset.

Withinanactiondiagram, you will likely have several views of the same thing, as we
do of a GOLFER. The action diagramstatements act on these views, and therefore
need to be able to distinguish onefrom the other. If we said, SET golfer name TO
golfer name, itis not clear which attribute valueis being replaced by which
attribute value. However, if we said, SET golfer name TO import golfer name, itis
now clear:the value of golfer name is being replaced with the value of import golfer
name. For these reasons, you must name your views.

Throughout this tutorial,importviews will be named IMPORT. Export views will be
named EXPORT. Local views will be named LOCAL. Entity Action views will beleft
unnamed. If all of the other views have names, and entity action views do not have
names, we can stilltell each of the views apart.
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The UPDATE GOLFER — View Maintenancediagramshouldlookas follows:

UPDATE_GOLFER - View Maintenance [= [O|X]

Import Views
uiew of IMPORT {(optional,transient,import only}
entity GOLFER

attr PASSWORD {optional}

attr FIRST HAME {optional)

attr LAST_HAME {optional)

attr EMAIL ADDRESS (optional)

attr USERID {(optional)

Fat

Export Views
Local Views

Entity Action Uiews
view of <unnamed}
GOLFER
attr PASSWORD
attr FIRST_HAME
attr LAST_HAME
atty EWMAIL_ ADDRESS
attr USERID

Closethe UPDATE GOLFER — View Maintenance diagram. Expand the views inthe
UPDATE GOLFER — Action Diagram

10. The lastthingwe want to do with the views is determine which should be marked

optional or mandatory. Since we are going to update the golfer by setting each of it
is attributes to the values suppliedinthe import views, we want to requirevalues
for each mandatory attribute as defined inthe data model. All of the attributes
were mandatory except email address, so we want to double-click the optional
property for each view except the email address and markitas always used as
input.
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The actiondiagramshould nowlook likethe following example:
— UPDATE_GOLFER
IMPORTS:
Entity View import golfer {mandatory,transient,import only)
password {mandatory)
first_name {mandatory)
last_name (mandatory}
email address (optional)
EXPORTS:
LOCALS:
ENTITY ACTIOHNS:
Entity View golfer
password
first_name
last_name
email_address
userid

Add Action Diagram Statements

Follow these steps:

1.
2.

Select the blanklineinthe actiondiagram.

When we performed the Process Logic Analysis, we determined that we first
wanted to read the golfer, and then we would update the golfer. So, with the blank
line highlighted, select Edit from the Menu Bar, select Add Statement from the
drop-down menu, and then select Read... from the choiceof statements.

There are no choices inthe bottom panel of the Add Statement dialog. This s
because the Toolset has already madethe choicefor us. Looking at the statement
we are tryingto buildinthe upper panel,we cansee thatit has already selected the
golfer for us to read. As mentioned before, the Toolset tries to assistus by
automating some tasks and selections. In this particular case, we only had one
entity actionview defined. Entity action views are the onlyviews that can be read,
updated, created, or deleted. Since we were trying to add a read statement, the
tool knows we want to usean entity actionview, and sincewe only had one entity
actionview defined, itselected itfor us.If we had two or more entity actionviews,
it would have waited for us to select one.
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As such, the Add push button is enabled. If we wanted to, we can add the
statement as is. And we would read some golfer, but the golfer we read would not
likely be the golfer we wanted to update, unless we only had one golfer inthe
database. Therefore, invirtually every case, when performing aread, you will want
to qualifytheread, to get a particular occurrence of the thing being read.

As mentioned before, the Toolset tries to assistyou in makingyour selections.So
when qualifyingtheread statement, the Toolset will present you with what
essentiallyamounts to a series of filters. There are many ways to constructa read
statement; providingonlyanall-inclusivelisting of choices would be daunting.
However, ifyou select the wrong filter up front, you likely will notsee what you are
looking for, as you get further down constructingthe statement. Therefore, ifyou
have decided you have taken the wrong path, you cansimplyselectthe Undo push
button to back up one or more choices.

Inthe vastmajority of cases, you will qualify thething being read either by an
attribute of itself, or by its relationship to something else. In addition, if you qualify
it by its relationship to something else, then you generally need to qualify the
something else with an attribute of it.

For example, inthis particular case, we want to read the golfer by an attribute of
the golfer. We want to read the golfer whose (attribute) user IDis equal to the user
ID passedto us inthe import golfer user ID. Another example of an attribute
qualification would be if we wanted to read all of the golfers whose (attribute) last
name is equal to the lastname provided to us inthe import golfer last name field.

An example of a relationship qualifier would beif we wanted to read all of the
scoringrecords for a golfer. We do not want to read the golfer, only the golfer's
scoringrecords.So we would read each of the scoringrecords, where the desired
scoringrecords (relationship) were maintained by some golfer, [and then we would
use an attribute qualifier to qualify which particulargolfer] and that golfer
(attribute) user IDis equal to the import golfer user ID.

Therefore, the next step is to qualify the golfer being read.
On the Add Statement dialog, selectthe Qualify push button.
From the bottom panel, selectthe expression attribute view.

Whilethe more common situationis to qualify somethingbyan attribute or a
relationshipinwhichitparticipates, you can qualifyitbased upon other attributes
or relationships inthemodel. To qualifyitby an attribute of the thing you are trying
to read, you would select DESIRED persistent view, and the Toolset will
automaticallyfillin thething that you are reading (for example, the thing you
desire). If you wanted to readit based on some attribute of something you have
alreadyread, then selecting CURRENT persistent view would provideyou with a list
of entity action views you have already read. If you wanted to read it based on an
attribute of an entity action view that you have not yet read and do not want to
read, then you would select SOME persistent view. If none of those applies, select
transientview. Inthis case, we want to read itbased on an attribute of the thingwe
desire. From the bottom panel, select the occurrence phrase DESIRED persistent
view.
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10.

11.

12.

Sincein our read statement we only desired to read one thing—the golfer—the
Toolset automatically selected golfer for us. However, itis possibletowrite a single
read statement to read several things. For example, the read listin our read
statement could have contained both golfer and scoringrecord as:

READ golfer
scoringrecord

WHERE ...

Ifthis had been the case, then after selecting DESIRED persistentview, the Toolset
would have shown us both golfer and scoringrecord (sincewe desirethem both),
andthen asked us to selectthe one which we want to qualify first. However, since
we only had one entity actionview inour read list,itselected itfor us. Since (from
number step four) we specified attribute (qualifier) view, itis now askingus to
select the attribute of golfer that we want to use as the qualifier. Select userid.

From the bottom panel select the relational operator IS EQUAL TO.

Sincegolfer user ID has the domain of text, the Toolset will onlyallow us to
compare it to other text-based (character-based) views.Since we want the golfer
with a user ID equal to the import golfer user ID (a transient, text-based view), from
the bottom panel we want to select the expression character view, and then
transient view.

Sincewe only have one transientview—import golfer—the Toolset selected it for
us. Now itis showingus a listofthe character (text) attribute views in that transient
view. We want the user ID, so select userid.

Ifthe read needed further qualification, we canselect AND or OR, but inour case
we are finished. Select the Add push button at the bottom of the Add Statement
dialog.

From the Tool Palette, select Exit State and then (with the crosshair) selectthe
WHEN not found clauseof the read statement. Inthe Exit State Selection dialog,
expand Global Exit States if necessaryandselect GOLFER NF, then select the Select
push button. Inthe Add Statement dialog, selectthe Add push button to add the
statement.

From our Process Logic Analysis, thesecond action we wanted to do was an update.
Select the WHEN successful clause of the read statement. From the Menu Bar,
select Edit, Add Statement, and then the Update... statement.
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13.

14.

15.

Inthe Add Statement dialog, the Toolset has already selected golfer, sincethat was
the only entity action view we had. Inthe bottom panel of choices, select Set All
Attributes, and then select import golfer as the view from which to set the
attributes. Select the Add push button to add the statement to the actiondiagram.

When the updateis successful, we do not need to do anything. However, we need
to set exit states for the other two conditions. Fromthe Tool Palette, select Exit
State and then select the WHEN not unique clauseofthe update statement. If
necessary, expand the Global Exit States and select GOLFER NU, selectthe Select
push button, and then select the Add push button to add the statement to the
actiondiagram.

Do the same to add the GOLFER PV exit-state-valueto the WHEN permitted value
violation clause of the update statement.

The completed UPDATE GOLFER actiondiagramshouldlookas follows. Remember
that the order of the attribute views within the entity views is not important.
— UPDATE_GOLFER
IHPDRTS:
Entity View import golfer (mandatory,transient,import only)
password {(mandatory}
first_name {mandatory)
last_name {mandatory)
email_address {optional)
userid {mandatory)
ENPORTS:
LOCALS:
ENTITY ACTIOHS:
Entity Uiew golfer
password
first_name
last_pame
email address
userid

— READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer
userid
— WHEH successful
— UPDATE gqolfer
SET password TO import golfer password
SET first_name TO import golfer first_name
SET last_pame TO import golfer last_name
SET email_address TO import golfer email_address
— WHEH successful
— WHEH not unique
EXIT STATE IS golfer_nu

— WHEH permitted value violation
| | EXIT STATE IS golfer pu

— WHEH not found
EXIT STATE IS golfer_nf

Save your model and closethe UPDATE GOLFER actiondiagram.
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Add the Process Logic to LOGIN GOLFER

We have already reviewed the process logic for Login Golfer. Given a golfer's user IDand
password, we aregoing to read the golfer based on the user ID passed to us,and check
to see ifthe password given was the same as the password we have stored in the
database. Ifso, we will exportthe golfer's name and handicapindexsothatwe can
generate anappropriatewelcome message for them. The actual messagewill be
designed when we get into the Design stage of the development process.

Perform View Maintenance

Follow these steps:

1.

Start by opening the LOGIN GOLFER action diagram. See the previous examples if
you need help.

Select ENTITY ACTIONS: inthe action diagram. From the Menu Bar, select Edit,
select Add View, and then select Add Entity View....

Inthe Add Entity Action Entity View dialog, select GOLFER. Then, inthe listof
attributes, selectall of the attributes except email address. Select the OK push
button to add the view to the entity action views within the diagram. Ifyou have
multipleadds turned on, selectthe Cancel push button to closethe Add Entity
Action Entity View dialog. Expand the entity action views by selectingthe Expand

cﬂ: iconon the Tool Bar.

We can copy this view to the import and export views, and then delete the
unwanted attributes.

Select Entity View golfer. Press F8 (copy) on your keyboard and (with the hand as
the cursor) select IMPORTS:. Enter import inthe New name: field on the Copy
Entity Action Entity View dialog. Select the OK push button to complete copyingthe
view.

Press F8 againand copyitto the export views naming it export.
From the Menu Bar, select View, and then select Expand All Views.

All thatis requiredinthe import view of golferis the user ID and password. Delete
the other attributes by selectingthem (use the Ctrl key to make multipleselections)
andthen from the Menu Bar, select Edit, and then Delete View(s).... Select Yes
when asked to confirm.

All of the remainingimport views are required, so double-click the view property
optional in eachview and changeitto always used as input.
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9.

Delete the attribute views password and userid fromthe export view of golfer.

The action diagramfor LOGIN GOLFER should now lookas:
— LOGIN GOLFER
IHPORTS:
Entity Uiew import golfer {mandatory,transient,import only)
password (mandatory)
userid {mandatory}
EXPORTS:
Entity Uiew export golfer {transient,export only)
first_name
last_name
handicap_index
LOCALS:
EMTITY ACTIONS:
Entity Uiew golfer
passuword
first_name
last_name
handicap_index
userid

10. Save your model.

Add Action Diagram Statements

Follow these steps:

1.

Now, we want to add the read statement. Select the blanklineinthe action
diagram. From the Menu Bar select Edit, select Add Statement, and then select
Read...

Inthe Add Statement dialog, the golfer was already selected for us, sincethat was
the only entity action view we had. Select the Qualify push button. We want to
qualify the golfer based on the attribute user ID.

Select attribute view, then DESIRED persistent view (the golfer gets automatically
filledin), then userid, then IS EQUAL TO, then character view, then transient view,
then import golfer, then userid, andfinallyselectthe Add push button to add the
statement to the diagram.

For the WHEN not found condition, set the exit state to the exit-state-value GOLFER
NF. See the previous actiondiagraminstructionsifyou need help.

When the read of golfer is successful, we want to check that the password entered
is the same as the one we have on filefor them. Select the WHEN successful clause,
from the Menu Bar select Edit, then Add Statement, then If....

From the choices providedinthe bottom panel of the Add Statement dialog, select
attribute view, then golfer, then password, then IS EQUAL TO, then character
view, then import golfer, then password, and finally selectthe Add push button to
addthe statement to the actiondiagram.
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10.

11.

12.

Ifthe two passwords areequal, then we want to move the golfer's name and
handicapindexthatwe read off the databaseto the export view. From the Menu
Bar select Edit, then Add Statement, andthen select Move....

From the choices providedinthe bottom panel of the Add Statement dialog, select
golfer. The Toolset fills in therest of the statement for us, moving the golfer to the
export golfer. This was a correct assumption on the Toolset's part; but if we had
something else in mind, we canselect the Undo push button and make a different
selection.

Select the Add push button to add the statement to the action diagram.

Ifthe passwords do notmatch, then we want to set anappropriateexit-state-value.
After the MOVE statement (which shouldstill be highlighted), we want to addan
else statement.

From the Menu Bar, select Edit, select Add Statement, and then select the Else
statement.

To set the exit state, from the Tool Palette select Exit State, and then (with the
crosshairs) selectthe ELSE statement. If necessary, inthe Exit State Selectionlist,
expand the <Global Exit States>.

There is not an appropriate exit-state-valuevalueavailable, so we will need to
create a new one.

Select <Global Exit States>, then select the Add... push button. For the (new object)
Properties, enter golfer password invalid inthe Exit State Name: entry field, select
Error for the Message Type, and enter the Message Text The password entered is
invalid. Re-enter your password. Then select the OK push button to addit to the
list. If multipleadds is turned on, selectthe Cancel push button to closethe (new
object) Properties dialog. The new exit-state-valueshould be highlighted. Select the
Select push button to selectitand then selectthe Add push button to add the
statement to the actiondiagram.
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The completed actiondiagramshould look like the following example:
— LOGIN_GOLFER
IMPORTS :
Entity View import golfer {mandatory,transient,import only)
password {mandatory}
userid {(mandatory}
EXPORTS:
Entity View export golfer (transient,export only)
first_pame
last _name
handicap_index
LOCALS:
EHTITY ACTIOHS:
Entity View golfer
passuword
first_name
last_name
handicap_ index
userid

— READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer
userid
— WHEN successful
IF golfer password IS EQUAL TO import golfer password
MOVE golfer TO export golfer
ELSE

EXIT STATE IS password invalid

— WHEN not found
EXIT STATE IS golfer nf

13. Closethe diagramand saveyour model.
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Set Exit States

Follow these steps:

1.

For the WHEN not found condition, set the exit state to the exit-state-value
GOLFER NF. Refer to the prioractiondiagraminstructionsifyou need help.

When the read of golfer is successful, we want to check that the password entered
is the same as the one we have on filefor them. Select the WHEN successful clause,
from the Menu Bar select Edit, then Add Statement, then If....

From the choices providedinthe bottom panel of the Add Statement dialogbox,
select attribute view, then golfer, then password, then IS EQUAL TO, then
character view, then import golfer, then password, andfinallyselectthe Add
pushbutton to add the statement to the actiondiagram.

Ifthe two passwords areequal, then we want to move the golfer’s name and
handicapindex thatwe read off the databaseto the export view. From the Menu
Bar select Edit, then Add Statement, and then select Move....

From the choices provided inthe bottom panel of the Add Statement dialogbox,
select golfer. The Toolset fillsintherest of the statement for us, moving the golfer
to the export golfer. This was a correctassumption on the Toolset’s part; but if we
had something elsein mind, we couldselectthe Undo pushbutton and make a
different selection.

Select the Add pushbutton to add the statement to the actiondiagram.

Ifthe passwords do notmatch, then we want to set an appropriateexit-statevalue.
Below the MOVE statement (which shouldstill be highlighted), we wantto addan
“else” statement. From the Menu Bar, select Edit, select Add Statement, and then
select the Else statement.

To set the exit state, from the Tool Palette select Exit Statels, and then (with the
crosshairs) selectthe ELSE statement. If necessary, inthe Exit State Selection list,
expand the <Global Exit States>.

There isn’tan appropriateexit-state-valuevalueavailable, so we will need to create
anew one.

Select <Global Exit States>, then select the Add... pushbutton. For the (new object)
Properties, enter golfer password invalid inthe Exit State Name: entry field, select
Error for the Message Type, and enter the Message Text The password entered is
invalid. Please re-enter your password. Then select the OK pushbutton to add itto
the list. If multipleadds is turned on, select the Cancel pushbutton to closethe
(new object) Properties dialogbox. The new exit-state-valueshould be highlighted.
Select the Select pushbutton to selectit and then select the Add pushbutton to add
the statement to the actiondiagram.

The completed actiondiagramshouldlooklikethe example below:
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— LOGIN_GOLFER
IMPORTS :
Entity Uiew import golfer (mandatory,transient,import only)
password (mandatory)
userid {mandatory})
EXPORTS:
Entity Uiew export golfer (transient,export only)
first_name
last_name
handicap_index
LOCALS:
ENTITY ACTIONS:
Entity Uiew golfer
password
first_name
last_name
handicap_index
userid

— READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer userid
— WHEN successful
IF golfer password IS EQUAL TO import golfer password
MOUE golfer TO export golfer
ELSE
EXIT STATE IS golfer_password_invalid

— WHEH not found
EXIT STATE IS golfer_nf

10. Close the diagramand save your model.
Add the Process Logic to DELETE GOLFER

Try performing the Process Logic Analysis for this process using the following outline.
Then turn the page and compare your answers to the ones we have suggested.

1. Whatisthe primaryentity type thatis the focus of the process DELETE GOLFER?

2. Whatis the entity actionto be taken on this entity type?

3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

4. Sequence the actions.

122 Tutorial



Detailing the Business Rules

5. Determine the selectioncriteria.

Now, lookat our suggested answers:

1. Whatisthe primaryentity type thatis the focus of the process DELETE GOLFER?
GOLFER

2. Whatis the entity action to be taken on this entity type?
DELETE

3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

If we aregoing to delete the GOLFER, the Toolset requires us to firstestablish
currency on GOLFER. There are two ways to establish currency:

m Create anoccurrence of the thing that you want to establish currency with
m Read an existingoccurrence of the thing

Inthis case,we wantto read an existing occurrence of golfer. In walking the
neighborhood, golfer has an optional relationship to SCORING RECORD, which
means golfers can existwithout scoringrecords. However, SCORING RECORD has a
mandatory relationship to GOLFER. Ifthere arescoringrecords attached to a golfer,
and we delete the golfer, what happens to the scoringrecords? Sincescoring
records cannotexist without the golfer, deleting the golfer will automatically delete
the scoringrecords.The Toolset provides the capability to modify these referential
integrity rules if desired. There areno other actions or entity types required.

4. Sequence the actions.

We have identified two actions, a delete, and a read. Prior to deleting the golfer, we
must firstestablish currency. Currencyis established by reading the golfer.
Therefore, the sequence of actions is as follows:

a. Read the golfer.

b. Delete the golfer. Deleting the golfer will automatically deleteany scoring
records maintained by it.

5. Determine the selectioncriteria.

We will selectthe desired golfer based on its identifier.

Now we canadd the process logic tothe DELETE GOLFER process actiondiagram.
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Add Action Diagram Statements

Follow these steps:

1.

2.

After opening the DELETE GOLFER actiondiagram, add the followingviews and
action diagramstatements to the action diagram. See the previous sectionifyou
need assistance.

Note: There are no exception conditions for a delete statement. It merely deletes
whatever is current.
DELETE GODLFER

Entity UView import golfer {(optional,transient,import only)
userid {(optional)
EXPORTS :
LOCALS:
EHTITY ACTIOHNS:
Entity View golfer
userid

READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer
userid
WHEHN successful
DELETE golfer
WHEH not found
EXIT STATE IS golfer_nf

Closethe DELETE GOLFER actiondiagramand saveyour model.

Add the Process Logic to ADD SCORING RECORD

Try performing the Process Logic Analysis for this process using the following outline.
Then turn the page and compare your answers to the ones we have suggested.

1.

What s the primary entity type thatis the focus of the process ADD SCORING
RECORD?

What s the entity action to be taken on this entity type?

Walkingthe neighborhood, are there any other entity types or actions required of
this process?

Sequence the actions.
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5. Determine the selectioncriteria.

Now, lookat our suggested answers:

1. Whatisthe primaryentity type thatis the focus of the process ADD SCORING
RECORD?

SCORING RECORD
2. Whatis the entity actionto be taken on this entity type?
CREATE

3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

SCORING RECORD has a mandatory relationship to golfer. Therefore, they must be
ASSOCIATED to a GOLFER. To associatethem to a golfer, we have to establish
currency on the golfer. There are two ways to establish currency:

m Create a new occurrence of golfer
m Read an existingoccurrence of golfer

This process is goingto read an existing occurrence. The process ADD GOLFER
would create new golfers if necessary. There areno other actions or entity types
required.

4. Sequence the actions.

We haveidentified three actions:a create, anassociate,and a read. Prior to
creatingthe scoringrecord, we must firstestablish currency. Currencyis established
by readingthe golfer. Therefore, the sequence of actions is asfollows:

a. Read the golfer.
b. Create the scoringrecord.

c. As partof the create, associatethe newly created scoringrecord to the current
golfer.

5. Determine the selectioncriteria.

We will selectthe desired golfer based on its identifier.
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Add the Process Logic Using Action Block Synthesis

Now that we know what we want, we canaddthe process logic to the ADD SCORING
RECORD process action diagram. However, rather than manuallyaddingthelogic as we
have been doing, we will useaction block synthesis to add the logic for us.

Action Block Synthesis is similarto Process Logic Analysisin that, after selecting the
primary entity type and action, it walks the neighborhood for us, makingassumptions
about the other entity types and actions.The differenceis that, once it has finished
walkingthe neighborhood, the Toolset will automatically generate the action diagram
statements based on its assumptions. Therefore, it is importantto know what we want,
because whileaction block synthesis is effective, it does not always synthesizethe
actiondiagrams exactly as weneed them. Often times, the action diagramwill need to
be modified.
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Follow these steps:
1. Select the ADD SCORING RECORD process and open itis action diagram.

2. Fromthe Main Menu, select Generate, and then Action Block Synthesis to open
the following Action Block Synthesis dialog:

Action Block Synthesis

Entity Type:

Subject Area EGOLF_SERVICES
Subject Area CONSUMED_COHMPOMHENTS
Subject Area SPECIFICATION
Subject Area GOLFERS

Entity Type GOLFER
Entity Type SCORING _RECORD

Action Dialog Option Mode:

Review Default Actions

[Jionsistency Check on Entity Type!

Automatic Attribute View Selections

[ Ok, ][Cancel] [ Help ]

3. The Action Block Synthesis dialogis madeup of three parts:

m  Entity Type—In this section, you choose the primary entity type thatis the
focus of the process

m  Mode—Select the mode, whichis the action you want to take on the primary
entity type.

m Action Dialog Option—Selectfrom several options thatallowyou to customize
to alimited degree whatis goingto happen.

Inthis case, we know that the scoringrecordis the primary entity type, and that we
want to create an occurrenceof it. Select SCORING RECORD.
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The default action for Mode is a Create. Looking at the options, when itwalks the
neighborhood, it makes some assumptions regardingthe relationships to other
entity types. We want to Review these Default Actions and make changes if
necessary. We have already done a consistency check on our entire data model and
corrected the problems,soitis not necessaryto do thatagainonindividual entity
types. Un-check Consistency Check on Entity Type. Finally, wecan letit
Automatically Select the Attributes to be set inthe Create, or we can opt to be
prompted to select them ourselves. We will go with the default, whichisto letit
select them for us. Select OK.

Inthe create of the scoringrecord, the Toolset recognizes that scoringrecord has a
mandatory relationship to golfer, which means that the scoringrecord mustbe
associated to a golfer. To associatethe two, we must establish currency on the
golfer. Currency can be established either by creatinga new occurrence of golfer, or
by readingan existing occurrence of golfer. Looking at the followingdialog, we can
see thatitis assumingthatwe are not going to create an occurrence of golfer, but
instead read an existingoccurrence.The No under the Create columnanda YES
under the Read columnindicatethis.Select the OK push button to create the action
diagram.

Create of: SCORING,_RECORD 3
Create Read Related Entity Types
IS_MAINTAINED BY
NO YES GOLFER

OK Cancel Help
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Edit Action Diagram

Whilethe synthesized action diagramis pretty closeto what we wanted, we still need to
make some changes to it. First,sinceall of the attributes areset from import views, and
no new values arecreated from withinthe actiondiagram,itis not necessary to export
anything. Therefore, we want to delete the export views. However, before we can
delete any views, we must firstdelete the action diagramstatements that reference

them.

Follow these steps:

1.

Under the WHEN successful for the read of golfer, delete the MOVE golfer TO
export golfer statement.

Under the WHEN successful for the create of scoringrecord, delete the MOVE
scoring record TO export scoring record statement. Now delete the export views.

Mark The attribute view note inthe importview as optional.

The completed actiondiagramshould looklikethe following example. Note that the

new exit-state-values were created for Scoring Record.
— ADD_SCORING_RECORD

IMPORTS:
Entity UView import scoring_record {mandatory,transient,import only)
date (mandatory)}
time {(mandatory)
adjusted_gross_score {mandatory)
course_rating (mandatory)
course_slope_rating {(mandatory)
note {(optional)
Entity View import golfer {(mandatory,transient,import only)
userid {mandatory)
EXPORTS -
LOCALS:
EHTITY ACTIOHS:
Entity Uiew scoring_ record
date
time
adjusted_gross_score
course_rating
course_slope_rating
note
Entity View golfer
userid

— READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer userid
[ WHEHN successful
— CREATE scoring_record
ASSOCIATE WITH golfer WHICH maintains IT
SET date TO import scoring_record date
SET time TO import scoring_record time
SET adjusted_gross_score TO import scoring_record adjusted_gross_score
SET course_rating TO import scoring_record course_rating
SET course_slope_rating TO import scoring_record course_slope_rating
SET note TO import scoring_record note
— WHEN successful
— WHEH already exists
EXIT STATE IS scoring_record_ae
— WHEHN permitted wvalue wiolation
EXIT STATE IS scoring_record_pw
— WHEH not found
EXIT STATE IS golfer_nf
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Add the Process Logic to UPDATE SCORING RECORD

Try performing the Process Logic Analysis for this process using the following outline.
Then turn the page and compare your answers to the ones we have suggested.

1. Whatisthe primaryentity type thatis the focus of the process UPDATE SCORING
RECORD?

2. Whatis the entity action to be taken on this entity type?

3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

4. Sequence the actions.

5. Determine the selectioncriteria.

Now, lookat our suggested answers:

1. Whatisthe primaryentity type thatis the focus of the process UPDATE SCORING
RECORD?

SCORING RECORD
2. Whatis the entity actionto be taken on this entity type?
UPDATE
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3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

Sincewe aregoing to update a SCORING RECORD, we firstneed to establish
currency by readingthe scoringrecord. Partof the identifier for scoringrecord
includes its relationship to a golfer. As such, there areatleasttwo ways to read the
scoringrecord:

m  Read the golfer first,and then readthe scoringrecordasitrelates to the
CURRENT golfer.

m Readthe scoringrecordasitrelates to SOME golfer, and then qualify that
golfer without actuallyreadingit.

Action block synthesis will choosethe latter method. There are no other actions or
entity types required.

4. Sequence the actions.

We have identified two actions,an update, and a read. Therefore, the sequence of
actionsis as follows:

a. Perform the read of the scoringrecordto establish currency
b. Perform the update
5. Determine the selectioncriteria.
We will selectthe desired scoringrecord based on its identifier, which includes the
attributes date and time, and golfer maintains therelationship.

Add the Process Logic Using Action Block Synthesis

Now that we know what we want, we canaddthe process logic to the UPDATE SCORING
RECORD process actiondiagramusingaction block synthesis.

Follow these steps:
1. Openthe UPDATE SCORING RECORD process actiondiagram.

2. Fromthe Main Menu, select Generate and then Action Block Synthesis.

3. Inthe ActionBlock Synthesis dialogbox, selectthe Entity Type SCORING RECORD.
Inthe Mode: drop down list, select Update. This time, un-check Review Default
Actions and Consistency Check on Entity Type. Check Automatic Attribute View
Selections. Select the OK pushbutton.
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Edit the Action Diagram

Editingthe synthesized action diagramincludes deleting the export views. Sinceall of
the attributes areset from import views, and no new values arecreated from within the
actiondiagram,it’s not necessary to export anything. But once again,inorder to delete
the export views, any references to them must firstbe removed from the action
diagram.

Follow these steps:

1. Inthe WHEN successful condition for the UPDATE, delete the MOVE scoring record
TO export scoring record statement, and then delete the export views.

2. Changeimportscoringrecord note to optional.

3. The completed actiondiagramshouldlookas follows:

— UPDATE_SCORING_RECORD
IMPORTS:
Entity View import golfer {mandatory,transient,import only}
userid (mandatory)
Entity View import scoring_record {mandatory,transient,import only)
time (mandatory)
date {mandatory}
adjusted_gross_score (mandatory)
course_rating {mandatory)
course_slope_rating (mandatory)
note {(optional)
EXPORTS:
LOCALS =
ENTITY ACTIOHNS:
Entity VUiew golfer
userid
Entity View scoring_record
date
time
adjusted_gross_score
course_rating
course_slope_rating
note

— READ scoring_record
WHERE DESIRED scoring_record time IS EQUAL TO import scoring_record time
AND DESIRED scoring_record date IS EQUAL TO import scoring_record date
AND DESIRED scoring_record is_maintained_by SOME golfer
AND THAT golfer userid IS EQUAL TO import golfer userid
— WHEN successful
— UPDATE scoring_record
SET adjusted_gross_score TO import scoring_record adjusted_gross_score
SET course_rating TO import scoring_record course_rating
SET course_slope_rating TO import scoring_record course_slope_rating
SET note TO import scoring_record note
— WHEN successful
— WHEN not unique
EXIT STATE IS scoring_record_nu
— WHEN permitted value violation
EXIT STATE IS scoring_record_pu
— WHEN not found
EXIT STATE IS scoring_record_nf
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Add the Process Logic to DELETE SCORING RECORD

Try performing the Process Logic Analysis for this process using the following outline.
Then turn the page and compare your answers to the ones we have suggested.

1. Whatisthe primaryentity type thatis the focus of the process DELETE SCORING
RECORD?

2. Whatis the entity action to be taken on this entity type?

3. Walkingthe neighborhood, are there any other entity types or actions required of
this process?

4. Sequence the actions.

5. Determine the selectioncriteria.

Now, lookat our suggested answers:

1. Whatisthe primaryentity type thatis the focus of the process DELETE SCORING
RECORD?

SCORING RECORD
2. Whatis the entity action to be taken on this entity type?
DELETE
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Walkingthe neighborhood, are there any other entity types or actions required of
this process?

Sincewe aregoing to delete a SCORING RECORD, we firstneed to establish
currency by readingthe scoringrecord. Partof the identifier for scoringrecord
includes its relationship to a golfer. As such, there areatleasttwo ways to read the
scoringrecord:

m  Read the golfer first,and then readthe scoringrecordasitrelates to the
CURRENT golfer

m Readthe scoringrecordasitrelates to SOME golfer, and then qualify that
golfer without actuallyreadingit

Action block synthesis will choosethe latter method. There are no other actions or
entity types required.

Sequence the actions.

We have identified two actions, a delete, and a read. Therefore, the sequence of
actionsis as follows:

a. Perform the read of the scoringrecordto establish currency
b. Perform the delete
Determine the selectioncriteria.

We will selectthe desired scoringrecord based on its identifier, which includes the
attributes date and time, and golfer maintains therelationship.

Add the Process Logic Using Action Block Synthesis

Now that we know what we want, we canaddthe process logictothe DELETE SCORING
RECORD process actiondiagramusingaction block synthesis.

Follow these steps:

1.
2.

Open the DELETE SCORING RECORD process action diagram.
From the Main Menu, select Generate and then Action Block Synthesis.

Inthe Action Block Synthesis dialogbox, selectthe Entity Type SCORING RECORD.
Inthe Mode: drop down list, select Delete. Un-check Review Default Actions and
Consistency Check on Entity Type. Check Automatic Attribute View Selections.
Select the OK pushbutton.
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Edit the Action Diagram

Editingthe synthesized action diagramincludes deletingthe export views. But inorder to
delete the export views, any references to them must firstbe removed from the action
diagram.

Follow these steps:

1.

Inthe WHEN successful condition for the READ, delete the MOVE scoring record TO
export scoring record statement.

Delete the export views.

The completed actiondiagramshould looklikethe example below:

— DELETE_SCORING_RECORD
IMPDRTS:
Entity View import golfer {mandatory,transient,import only}
userid {mandatory)
Entity View import scoring_record (mandatory,transient,import only)
time {mandatory}
date {mandatory)
EXPORTS:
LOCALS -
ENTITY ACTIONS:
Entity View golfer
userid
Entity View scoring_record
date
time
adjusted_gross_score
course_rating
course_slope_rating
note

READ scoring_record
WHERE DESIRED scoring_record time IS EQUAL TO import scoring_record time
AHND DESIRED scoring_record date IS EQUAL TO import scoring_record date
AHND DESIRED scoring_record is_maintained_by SOME golfer
AND THAT golfer userid IS EQUAL TO import golfer userid

WHEN successful

DELETE scoring_record

WHEN not found

EXIT STATE IS scoring_record_nf

Add the Process Logic to CALCULATE GOLFER HANDICAP INDEX

Try performing the Process Logic Analysis for this process usingthe following outline.
Then turn the page and compare your answers to the ones we have suggested.

1.

2.

What s the primary entity type thatis the focus of the process CALCULATE GOLFER
HANDICAP INDEX?

What s the entity action to be taken on this entity type?

Chapter 3: Analysis 135



Detailing the Business Rules

Walkingthe neighborhood, are there any other entity types or actions required of
this process?

Sequence the actions.

Determine the selection criteria.

Now, lookat our suggested answers:

1.

What s the primary entity type thatis the focus of the process CALCULATE GOLFER
HANDICAP INDEX?

GOLFER
What s the entity action to be taken on this entity type?
UPDATE

Walkingthe neighborhood, are there any other entity types or actions required of
this process?

If we aregoing to update the golfer, we firstneed to establish currency on the
golfer by readingthe golfer to be updated. Additionally, to calculatethe golfer's
handicapindex, we need to read each of their last20 scoringrecords. The actual
calculationissomewhatcomplicated. Fortunately, we have found a component that
will performthis calculation for us, but we still need to read the scoringrecords and
pass them to the component.

Sequence the actions.

We have identified three actions:an update, aread, and aread each. Therefore,
the sequence of actionsis as follows:

a. Perform the readto establish currency on the golfer

b. Read each of the golfer's last20 scoringrecords

c. Usethe component and update the golfer

Unfortunately, action block synthesis will nothelp us out much with this.
Determine the selection criteria.

We will selectthe desired golfer based upon its identifier,and then read each of its
scoringrecords based on their relationship to the current golfer.
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Components

As mentioned previously, we were fortunate enough to have found a component that
will performthe complicated handicap index calculation for us. A component is an
independently deliverable package of software operations that can be used to build
applicationsor larger components. The particularcomponent we have found is a
component for calculatingvarious sports performanceindices. Among its software
operations is one that calculates a bowler's averageand another that calculates a
golfer's handicap index. Component Based Development allows you to build
applicationsfaster, cheaper,and more reliably by combiningandintegrating pre-built,
pre-tested software components.

Components are made up of three parts:
Specification

Describes the consumer's view of what the component does.
Implementation

Describes how the component will dowhatitsaysitdoes.
Executables

The pieces of compiled code that will execute the component's behavioron a
computer system.

A component can be delivered as either a black box component or a white box
component. A black box component is delivered with the Specification and the
Executables. A white box component is normally delivered with simply the Specification
andthe Implementation, and you generate your own Executables from the
implementation. The component we have found is a black box component, consisting of
onlythe Specificationandits Executables.

Copy the Component Specification

To usea component, we have to copy its Specification, or parts of its Specification, into
our model. A component Specification consists of one or more Interfaces, and each
interface consists of one or more Public Operations.In CA Gen, public operations are
justanother form of anactiondiagram.

If we were going to use justone Public Operation of the component, we canjustcopy
that one operationinto our model. If we were goingto use several Public Operations of
the same interface, we could copy the interfaceinto our model and that would include
all of thatinterface's Public Operations. |f we needed many operations from each of the
component's interfaces, we can copy the entire specification, which would includeall
the interfaces and all the operations associated with eachinterface. In our case, we just
need the one operation that will calculatethe handicapindex.
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The version control features of an CA Gen encyclopedia can be used to copy the
component's specification into your model. To simplify the Tutorial somewhat, we
started with a model inwhich the desired Public Operation
(IGLF1011_GOLFER_COMPUTEINDEX_S) has already been copiedinto it.

Add the Process Logic Using Action Block Synthesis

Match Views

Follow these steps:
1. Openthe CALCULATE GOLFER HANDICAP INDEX process action diagram.

2. We canuseactionblocksynthesis to create the basicsofthe actiondiagram. From
the Menu Bar select Generate, and then select Action Block Synthesis.Inthe Action
Block Synthesis dialog box, select Entity Type GOLFER, select mode Update,
un-check all of the Action Dialog Options. Select the OK push button. Inthe
Attribute dialogbox, select HANDICAP INDEX, and then select the OK push button.

There are several changes that need to be made to the synthesized action diagram, the
most important of which is readingthe golfer's scoring records and passing them to the
component to calculatethe handicapindex.To pass information fromone action
diagramto another, you have to match the views inone diagramto the desired views in
the other diagram.

The called action diagramalways receives theinformation being passedto itin one or
more of its import views. The callingaction diagramcan matchviews inits imports,
locals, or entity actions to the imports of the called action diagram.

Once called, the called action diagram does whatever itis thatitis supposedto do and
puts anyinformationthat it needs to pass backtothe callingactiondiagraminits export
views.

The export views of the called action diagram canthen be matched to the export views
of the callingaction diagramor alocal view of the callingaction diagram.
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The following pictureillustrates these options. Keep in mindthat these arethe standard
view matching rules or guidelines. There can be exceptions to these rules.

 CALLING ACTICH DIAGE AN
— CALLED ACTION DIAGEAMN
IMPOETS: IMPORTS:

|~

EXPORTS: EXPCORTS:
_'—'—'_'_'-'_'_'_'_'-'_F

LOCALS:

ENTITY ACTIONS:

Inaddition, only like views can be matched. In other words, a CUSTOMER can be
matched to a CUSTOMER, an ORDER to an ORDER, and a PRODUCT to a PRODUCT, but
you cannot match a CUSTOMER to a PRODUCT.

Inour action diagram, we want to add the call to the component operation
iglf1011_golfer_computeindex_s. The statement you use to call another actiondiagram
is the USE statement.

Follow these steps:

1.

Select the WHEN successful clause of the READ golfer statement. From the Menu
Bar, then select Edit, Add Statement,and then Use.... Inthe Add Statement dialog,
the Public Operation has already been selected for us. Thatis becauseitis the only
actiondiagramavailableto be called. So far, the only other actiondiagramsinour
model are the elementary process action diagrams and, by definition,an
elementary process cannotcall another elementary process when doing action
diagrammingduringanalysis (when doing action diagramming duringdesign, this
restrictionis lifted). However, elementary processes can call common action blocks.

When we selectthe Add push button, the Toolset is goingto take us through a
dialogueinwhich we are prompted to match the views. It will first promptfor the
import views, and then for the export views. Sinceonly likeviews can be matched,
we will copy the views from the import and export views of the called action
diagraminto our callingaction diagrams local views and match them at the same
time. Select the Add push button.
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To the left side of the dotted lineinthe following picture of the Import View
Matchingdialog, itshows the import views of the called action diagram;in this
case, the import views of the iglf1001_golfer_computeindex_s Public Operation.To
the right side of the dotted lineis the view from the callingaction diagramthathas
been matched to the import view shown on the left side. Presently there arenone
matched. As you select animport view of the called action blockon the left sideto
match to some view from the callingaction block, you will be presented with a list
of possiblesupplyingviews fromthe callingaction block to choosefrom in the
bottom panel.

This is the general outline for performing this process:

a. Chooseone importview from the called action block shown to the left side of
the top panel.

b. Choose the appropriateview from the callingaction block thatyou want to
match to the selected import view from the choices given in the bottom panel.

c. Select the Match push button to match them together.

When matched, you would see the two views side by sideinthe top panel. You
would then repeat this process for all of the required import views in the called
action block.Once you have completed matching all of the importviews thatare
necessary, you would selectthe Close push button and then go through the same
process for the export views of the called actiondiagram.

IGLF1011_GOLFER_COMPUTEINDEX_S Import View Matching

IGLF1011 GOLFER COMPUTEINDEX S
Import Views

CALCULATE GOLFER HAMDICAP _INDEX
Supplying Views

Import Uiews

group
view of
wrk set
view of
spec

(r)

IMPORT_GROUP_DOF_SCORING_RECODRDS
IMPORT_GROUP
IEF_SUPPLIED
IMPORT_GROUP
IGLF1_GOLF_SCORING_RECORD

Select a view to match.

[akch unmatchl Expandl Contract

Qetail...l Close | Help |
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IGLF1011_GOLFER_COMPUTEINDEX_S Import View Matching

IGLF1011 GOLFER COMPUTEINDEX S

Import Views

Inthe top panel, select the import view group (r)
IMPORT_GROUP_OF_SCORING_RECORDS.

Note: Inthe bottom panel we areshown all of the views in the callingaction
diagramthat can be matched to the selected import view of the called action
diagram.

Right now, there are none. All we see arethe placeholders for the Import Views,
Export Views, Local Views, and Entity Action Views. Therefore, we want to create
appropriateviews and match them to this importview.

By selecting the Match push button without selectinganythingin the lower panel,
the Toolset knows that we want to copy the selected view into the callingaction
diagramand match the two views together. Select the Match push button. In the
View Match and Copy dialog,itassumes we want to copy this view into the import
view. Most of the time thatis a good assumption, but in this casewe actually want
to copythe view into the Local views. Select the Local radio button and then select
the Copy push button.

When copyingviews, the Toolset shows you the name of the view that you are
copyingand asks you for the name you want to use for the new view. Inthe Copy
Local Group View dialog, enter local group of scoring records and selectthe OK
push button. Inthe Copy Import Work View dialogs, enter local group twice (once
for each of two dialogs)p and selectthe OK push button.

CALCULATE_GOLFER _HAMNDICAP_INDEX
Supplying Views

Import Uiews

group (r) IMPORT_GROUP OF SCGORING RECORDS from LOGAL GROUP OF SCORING RECORDS
view of IMPORT_GROUP LOCAL_GROUP
wrk set IEF_SUPPLIED IEF_SUPPLIED
attr SELECT_CHAR SELECT_CHAR
view of IMPORT_GROUP LOCAL_GROUP
Spec IGLF1_GOLF_SCORING_RECORD IGLF1_GOLF_SCORING_RECORD
attr ADJUSTED_SCORE ADJUSTED_SCORE
attr COURSE_RATING COURSE_RATING
attr SLOPE_RATING SLOPE_RATING
Select a supplying view.

Import Uiews

Export Uiews

Local Uiews
group (r) LOCAL_GROUP_OF_SCORING_RECORDS
view of LOCAL_GROUP
wrk set IEF_SUPPLIED
view of LOCAL_GROUP
spec IGLF1_GOLF_SCORING_RECORD

Entity Action Views

Qnmatd"ll

Confract

gemil...l glcsel Help |
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6. Now we cansee thatthe import group view iniglfl001_golfer_computeindex_s has
been copied intoand matched to a local viewin calculate_golfer_handicap_index.
To see the previously shown expanded views, select
IMPORT_GROUP_OF_SCORING_RECORDS andthen selectthe Expand push button.
We have no other import views that need to be matched, sowe canselect the
Close push button.

7. Inthe ExportView Matchingdialog, we have two exports of the called action block
that need to be matched. Select the firstview of EXPORT inthe top panel. Then,
without selectinganythingin the bottom panel, select the Match push button. This
indicates to the Toolset that we want to copy this view into the callingaction
diagramand match the two together. It assumes thatwe want to copy the view
into the callingaction diagram's exportview. Most of the time that can be correct
butin this particular casewe want to copyitinto alocal view. Select the Local radio
button andthen selectthe Copy push button. When prompted for a view name,
enter local and then select the OK push button. Do the exact same thing for the
EXPORT ERROR HANDLING view. Expand the two views and review them ifdesired,
then select the Close push button.

8. Saveyour model. At this point, the actiondiagramshouldlooklikethe following

example:
CALCULATE_GOLFER_HANDIGAP_TMDEX
IMPORTS :
EXPORTS:
LOCALS :

Spec Uiew local error_handling
severity code
rollback_indicator
origin_seruvid
return_code
reason_code
Spec Uiew local iglf1_golf_scoring_record

handicap_index
Group View 1local_group_of_scoring_records (28,explicit)

Work View 1local_group ief_supplied
select_char

Spec Uiew local_group iglf1_golf_scoring_record
adjusted_score
course_rating
slope rating

EHTITY ACTIONS: ...

— READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer userid
— WHEN successful
USE iglf1811_golfer_computeindex_s
WHIGH IMPORTS: Group View local_group_of_scoring_records TO Group View import_group_of_scoring_records
WHICH EXPORTS: Spec Uiew local iglfi_golf scoring_record FROM Spec Uiew export iglf1_golf_scoring_record
Spec Uiew local error handling FROHM Spec Uiew export error handling

UPDATE golfer

SET handicap_index TO import golfer handicap_index
WHEN successful

MOVE golfer TO export golfer

WHEN not unique

EXIT STATE IS golfer_nu

WHEN permitted value violation

EXIT STATE IS golfer_pw

— WHEN not found
EXIT STATE IS golfer_nf
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Edit Action Diagram

Inour actiondiagram, we cansee the new USE statement that invokes the
iglf1011_golfer_computeindex_s public operation. We can also see that the public
operationimports from our local group of scoring records and exports to our local
views of iglf1011 golfscoringrecord and error handling, all of which were copied
from the public operation's importand export views.

We still need to read the golfer's scoring records and move them to the local group
view. However, prior to doingthat we canclean up the existingdiagrama littlebit.

Follow these steps:

1.

Inthe update of the golfer, the handicapindexis beingsetto the import golfer
handicapindex. We want to set it from the local iglfl golfscoringrecord handicap
index, which was returned from the component. Double-clickimport golfer
handicap index inthe SET statement. Inthe Change dialog, select numeric view,
select local iglfl golf scoring record, and then select the Change push button. Note
that sincethe handicapindex was the only numeric attribute in that view, the
Toolset selected it for us automatically.

Now we candelete handicapindexfromthe importview, sinceitis no longer being
used. In addition, whilewe areat it, the valueof user IDin the export view will be
the same as the valueinthe import view, soitis notnecessaryto export itagain.
Delete userid from the export view.

Now we canread each of the golfer's last20 scoringrecords and populatethe local
group view with them. Sincewe need more thanone occurrence of a scoring
record, we use a group view. A group view is used to establishanarray.You add the
group view, setits occurrence properties, andthen add any other views required to
the group view. All of the views within the group view will occur however many
times specifiedinthe occurrenceproperty.

Double-click Group View in the Locals:view to open the group view's properties
dialog (the Detail Local Group View dialog).

Detail Local Group View

Mame ILOCAL_GROLIP_OF_SCORING_RECORDS

oCours W time(s),
at least |1 time(s), IEsﬁmated 'I
on average IZI:I time(s),
at most IZIZI— time(s), IEsﬁmated vI
and is always Im indexed.

[~ Used as both input and output
¥ Initialize on every entry

QK I gescripﬁnn...l Cam:ell Help |
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From here, you can change the name of the group view.

Note: This group view occurs One or More times. Virtually all group views do.
However, you can have a group view that occurs only once, which is the default
when addinga new group view. If they occur one or more times, then you can
specify how many more times. Sincewe need the last20scoringrecords, we have
made this group view at most 20.

Group views can be explicitly orimplicitly indexed. If they are explicitly indexed,
then you need to maintaina subscripttothe appropriate positioninthe array.The
firstpositioninthe arrayis atlocation 1.Ifa group view is implicitly indexed, then
CA Gen will control the positioninginthearraystartingfrom position 1. After you
have done something with the attribute values inthe first position, CA Gen will
automaticallyincrement the subscriptto 2, andsoon.

Change the type of indexing used for this group view to Implicit. Select the OK push
button.

To read each of the scoringrecords, we need anentity actionview of scoring
record. Select ENTITY ACTIONS:. Then, from the Menu Bar, select Edit, then select
Add View, and then select Add Entity View. Inthe Add Entity Action Entity View
dialog, select entity SCORING RECORD, selectall of the attributes except NOTE, and
then select the OK push button.

Now we can write the Read Each statement. Select the WHEN successful condition
of the read of golfer. Then, from the Menu Bar, select Edit, select Add Statement,
andthen select Read Each....

Note: This time the Toolset does not automaticallyfill in theentity view for us. That
is becausewe have two entity actionviews that can be read.

Select scoringrecord. Select the Qualify push button. Select Targeting group view.
Targeting statements are used to initializethe internal subscriptofimplicitly
indexed group views. We want the most recent 20 scores, so select Sorted
Descending, select date, select Sorted Descending again,selecttime, select Where
expression, select relationship view, select DESIRED persistent view, selectis
maintained by CURRENT golfer, and then select the Add push button.

With the READ EACH statement still highlighted, from the Menu Bar select Edit,
select Add Statement, select Set..., select attribute view, selectlocal group iglfl
golf scoring record, select adjusted score, select NOT ROUNDED, selectTO
expression, select numeric view, select scoring record, select adjusted gross score,
andthen selectthe Add push button.
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9. Withthe new SET statement still highlighted, from the Menu Bar select Edit, select
Add Statement, select Set..., select attribute view, select local group iglfl golf
scoring record, select course rating, select NOT ROUNDED, select TO expression,
select numeric view, selectscoring record, select course rating, and then selectthe
Add push button.

10. Withthe new SET statement still highlighted, from the Menu Bar select Edit, select
Add Statement, select Set..., select attribute view, select local group iglfl golf
scoring record, select slope rating, select NOT ROUNDED, select TO expression,
select numeric view, selectscoring record, select course slope rating, and then
select the Add push button.

11. Save the model.

The completed action diagramshouldlookas follows:

— CALCULATE_GOLFER_HANDICAP_INDEX
IMPORTS:
Entity Uiew import golfer (mandatory,transient,import only)
userid (mandatory)
EXPORTS:
Entity View export golfer (transient,export only)
handicap_index
LOCALS:
Spec UView local error_handling
severity_code
rollback_indicator
origin_servid
return_code
reason_code
Spec UView local iglfi_golf_scoring_record
handicap_index
Group View 1local_group_of scoring_records (20,implicit)
Work View local_group ief supplied
select_char
Spec UView local_group iglf1_golf_scoring_record
adjusted_score
course_rating
slope_rating
ENTITY ACTIONS:
Entity Uiew scoring_record
date
time
adjusted_gross_score
course_rating
course_slope_rating
Entity Uiew golfer
handicap_index
userid

— READ golfer
WHERE DESIRED golfer userid IS EQUAL TO import golfer userid
— WHEN successful
— READ EACH scoring_record
TARGETING local_group_of_scoring_records FROM THE BEGINNING UNTIL FULL
SORTED BY DESCENDING scoring_record date
SORTED BY DESCENDING scoring_record time
WHERE DESIRED scoring_record is_maintained by CURRENT golfer
SET local_group iglf1_golf scoring_record
adjusted_score T0 scoring_record
adjusted_gross_score
SET local_group iglfi_golf_scoring_record course_rating
T0 scoring_record course_rating
SET local_group iglf1_golf scoring_record slope_rating
T0 scoring_record course_slope_rating
USE iglfi811_golfer_computeindex_s
WHICH IMPORTS: Group Uiew local_group_of scoring_records TO Group Uiew import_group_of_scoring_records
WHICH EXPORTS: Spec Uiew local iglf1_golf scoring_record FROHM Spec Uiew export iglfi1_golf_scoring_record
Spec Uiew local error_handling FROM Spec Uiew export error_handling
— UPDATE golfer
SET handicap_index TO local iglf1_golf_scoring_record handicap_index
— WHEN successful
HOVE golfer TO export golfer
— WHEN not unique
EXIT STATE IS golfer_nu
[~ WHEN permitted value violation
EXIT STATE IS golfer_pv

[~ WHEN not found
EXIT STATE IS golfer_nf

12. Closeall of the diagrams butnot the Toolset.
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Defining Business Systems

The following sections describe defining business systems.

Lesson Objectives and Time Allotment

After this lesson,youwill befamiliar with the steps necessaryto define Business
Systems.

Allow approximately 3 minutes to complete this lesson.

Business System Definition

One of the final steps in Analysisisto take the results of Analysisand divideitupinto
smaller and more manageable pieces that will be carried forward into Design. These
smaller and more manageable pieces are called Business Systems. A business system is a
set of Procedures (programs)that are primarily responsible for implementing one or
more of the Processes identified and documented in Analysis.Each businesssystemcan
have its own set of standards for things like fonts, colors, and error messages seen on
screens or windows.

We aregoing to group all of our elementary processes into simply one business system.

Lesson Activity
In this exercise, we are goingto define a Business System.
Define the eGolf Services Business System

Follow these steps:

1. Fromthe Tree Control, under Planning & Analysis, double-click Business System
Definition. The business system definition diagram (which looks likean Activity
Hierarchy Diagram) opens for the default business system, EGOLF SERVICES. Every
model has a default business systemwith the same name as the model name.

2. Expand all ofthe processes under GOLFER MANAGEMENT.
3. Select the function GOLFER MANAGEMENT.
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4.

5.
6.

+
From the Tool Bar, select the Include - icon.The diagramshouldlookas follows,
indicatingthatall of the elementary processes were included into the eGolf Services

business system:

fp— )

GOLFER MANAGEMENT
‘IlII!I!IIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

(
| ADD GOLFER

[

| BPOATE GOLFER

LOGIN COLFER

ENTER SCORING RECORD

| ADD SEORING RECORD

UPDATE SCORINE RECORD

[
|
| PELETE SCORING RECORD

CALCULATE GOLFER NANDICAP IHDEX

DELETE GOLFER

Save the model.

Closethe diagram
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Chapter 4: Design

This section contains the following topics:

Objectives and Time Allotment (see page 149)
Purpose of Design (see page 149)

Application Types (see page 150)

Web Client/Server Applications (seepage153)
Designing Server Procedures (see page 154)
Designing Client Procedures (see page 178)

Objectives and Time Allotment

After this module, you will be familiar with:

m  The Purpose of Design

m  The types of applicationsyou can build with CA Gen

m  Client/Server Web applications

m Development Wizards and Templates

Allowyourselfapproximately 8 hours and 35 minutes to complete this module.

If you would liketo reference a CA Gen model reflectingthe completed objectives of
this chapter, you can find the model with the CA Gen installationinthe

\Samples\Models\Tutorial Models\Completed Models directory corresponding with this
chapter.

Purpose of Design

The purpose of Designis to implement the elementary processes (for example, the
Requirements) that we documented in Analysis effectively and effici ently.

- |
Processes ~ Procedures

Chapter 4: Design 149



Application Types

In Analysis, we dealtprimarily with processes. In Design, we deal primarily with
Procedures. As processes haveProcess Action Diagrams (PADs), procedures have
Procedure Step Action Diagrams (PrADs).The term procedure is synonymous with the
term program. As you can have batch or client/server programs, you can have batch or
client/server procedures, and these procedures will eventually be generated into
executable programs.

Each elementary process will beimplemented (used)in one or more procedures. Each
procedure canimplement zero, one or more processes. For example, the single
procedure Maintain Patient canimplement the three elementary processes Add Patient,
Change Patient Information,and Remove Patient. In addition, we can have procedures
that do not implement any processes. For example, we can have a procedure that just
lists patients by their lastname sothat we canlook up their patientidentifier. Typically,
we would not have an elementary process that merely produces a listof patients, since
that process would not do work as we defined itin Analysis. However, all of the
processes included in a Business System would eventually be implemented inone or
more procedures that will beadded to that business system.

There are many factors involved in how you determine which processes are
implemented inwhich procedures. Some of these factors include:

m  Performance considerations

m  Corporate designstandards

m  User characteristics (for example, frequent versus infrequent users or high user
turnover)

m  Complexity and type of procedures themselves

Application Types

CA Gen supports six differenttypes of applicationslisted earlier, plus several more
variationson these types. These application types areexplainedin detail in the following
sections.

m  Block Mode
m  Batch

= Window

m  Client/Server
m  Proxies

m  Web
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Block Mode

Batch

Window

One type of application CAGen allows youto buildis called a Block Mode application.

HCO3 X7 Health Care o7 fo07 /2001
Patient Information 10:22:46

First Mame ...

Last Mame ...

Street Address ...

City ...
State ...
Postal Code ...

F1=Help

Block Mode applications aresometimes called Green Screen applications, Mainframe
applications,and IBM 3270-likeapplications.

Another type of applicationyou can build with CA Gen is a Batch application.

Batch applicationsarecharacterized as processing largeamounts of data at one time,
typically ona mainframe. As such, they runina background mode and have no user
interface.

Window applications run under Microsoft Windows operating systems and have a
Graphical User Interface (GUI). They canaccess databases located locally onthe same
machine, remotely or notatall.
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Client/Server

Proxies

Another type of application supported by CA Gen is the Client/Server type application.

Client/Server applications aremade up of two parts:
m  The Client procedure—Initiates a request

m  The Server procedure—Responds to the request

&% Patient Information

SErVer

The processinglogicissplitbetween the two programs, whichare normally deployed on
separate machines.

CA Gen alsosupports Proxies. Aproxyis a piece of code generated by CA Gen that acts
as aninterface to our generated Server procedures. Generated proxies canbe called
from within a COM, C, Java, or .NET environment.

Proxies would typically beusedifyou were manually writing or using some other tool to
develop your own clients who needed to connect to our generated Servers.
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Web

Finally, we have Web applications.

Web applicationsaresimilar to window and client/server applications. However, the
web Clients User Interface is hosted from a Web Server and accessed through a Web
Browser across the World Wide Web. For window applications, alllogic runs on the
same machineas the Web Server. For client/server applications, the CA Gen Servers can
be deployed on the same machine as the Web Server or on a different machine.

{2 Patient Information - Microsoft Internet Explorer E'EWE'
s - |@http:ﬁpatient.com V| || % | | R~
o [{épatient Information l_l B - B @ - [heage - (FTook -

First Name: | |

Last Name: | |

Street Address: | |

City: | |

State: [ ]

Postal Code: l:l

[ add | [ cancel |
<
Done :é My Computer “f" \\
=X

Server

CA Gen supports both J2EE and .NET web technologies. The type of applicationweare
going to buildis aJava (J2EE) Web application.

Web Client/Server Applications

Inbuilding client/server applications with CA Gen, we generally adhere to a design
structure known as Distributed Processing. With Distributed Processing, you havea
Clientprocedure and a Server procedure, which are typically deployed on different
machines. Inactuality, you will likely have many client procedures and many server
procedures, with the clients being deployed as a group on one or more clientmachines,
andthe servers being deployed separately oras a group across oneor more server
machines. CA Gen generates all the code for both programs, as well as any code
necessary to supportthe communications between the two programs.
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For Java (J2EE) web applications, Client procedures are generated as a combination of
Java Server Pages (JSPs), Hyper Text Markup Language (HTML), JavaScript,and
CascadingStyleSheets (CSS), and aredeployed to a Web server. Server procedures can
be generated as C, COBOL, or Java (EJBs) depending on the environment.

The following example illustrates these and other possiblerelationships:

COM:+ Catalog /LR

| Server Rurtif
& Application

-

e e T

TV

—

EJB Container

Server Runtier |
:B Application

)

[] Generated by CA Gen

Another characteristic of a distributed process systemis thatthe DBMS typicallyresides
on the same machine as the CA Gen Server. Because the elementary processes contain
the business rules and mostof the data access, performanceis generallyimproved
when the Server procedures implement the elementary processes. The Client
procedure's logic can then concentrate on presentation, workflow, and some data
validation.

Designing Server Procedures

The following sections deal with designing server procedures.

Lesson Objectives and Time Allotment

After this lessonyou will understand:
m How Server Procedures are defined
m How Server Procedures are designed

m How to use both manual and automated methods to add procedure step logic

Allowyourselfapproximately 2 hours and 15 minutes to complete this lesson.
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Server Procedures

As mentioned previously, Server Procedures usuallyimplement all of the elementary
processes.There can be many factors involved in deciding on how many server
procedures arerequired and what processes areimplemented ineach procedure. As a
starting pointfor this discussion, you can usually expect there to be two server
procedures for each entity type inyour model (although we will notbe doingthat for all
entity types inthis tutorial). One procedure will contain all of the processes dealing with
a singleentity of that entity type, and the other procedure will containthelogic
necessary to providea listingof entities for that entity type.

Two factors influencethis decision.Oneis that you would normally create procedures
for processes based on the processes havingsimilar viewstructures. The other is thatin
atypical client/server application, you firstselecta single objectto be edited from alist
of those objects, and then you would edit that single object.

With this as a starting point, we would expect our application to havefour server
procedures:

m  ListGolfer

®  Maintain Golfer, whichimplements:
- Add Golfer
- Login Golfer
- Update Golfer
— CalculateGolfer Handicap Index
- Delete Golfer

m  ListScoringRecord

®  Maintain Scoring Record, which implements:
- Add ScoringRecord
- Update Scoring Record

— Delete ScoringRecord

Thinking forward to the workflow and presentation for this application, wecan probably
dispensewith the List Golfer procedure step. It would probably be required from a
Customer Service standpoint,thatis,a customer calls inand cannotremember their
password,so our Web site's Technical Supportpersonnel would have to look the
customer up from some sort of a list. Initially, we will notprovidethis functionality. We
will createjustthree server procedures. However, if we eliminatethis functionality, we
introduce another small problem. Typically, we get all the attributes of the object we
want to displaytothe user for updating from the listprocedure. If we eliminatethe list
of golfers,then we have to get the attributes to display for the update of golfer from
somewhere else. We can easily solvethis problem by slightly modifying the Login Golfer
elementary process.
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Lesson Activity

In this exercise, we are goingto:

m  Slightly modify the LOGIN GOLFER elementary process to supportthe display of
additional golfer's attributes.

m  Create the three new server procedures.
®  Manuallyaddthe procedure step action diagramlogicto MAINTAIN GOLFER

m  Use Procedure Synthesis to automate addingthe procedure step actiondiagram
logicto MAINTAIN SCORING RECORD

m  Manuallyaddthe procedure step action diagramlogicto LIST SCORING RECORD
Modify the LOGIN GOLFER Process Action Diagram Logic

We need to slightly modify the logicinthe LOGIN GOLFER elementary process to return
the email address of the golfer. This will then make all of those attributes availableto us
if the golfer decides they want to update any of them.

Follow these steps:

1. Ifnecessary,open the egolf.ief model inthe Toolset. If you need help, see prior
lesson.

2. Open the process actiondiagramfor LOGIN GOLFER and expand all of the views. If
you need help, see a priorlesson.

3. Under ENTITY ACTIONS, select Entity View golfer. From the Main Menu, select Edit,
then Add View, and then Add Attribute View.... Then, from the listof attributes,
select EMAIL_ADDRESS and then select the OK push button.

4. Under EXPORTS, select Entity View export golfer. From the Main Menu, select Edit,
then Add View, and then Add Attribute View.... Then, from the listof attributes,
select EMAIL_ADDRESS and then select the OK push button.
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The completed actiondiagramshould nowlook like the following example:

— LOGIN_GOLFER
IMPORTS :
Entity View import golfer (mandatory,transient,import only)
password (mandatory)
userid (mandatory)
EXPORTS :
Entity View export golfer (transient,export only)
first_name
last_nane
handicap_index
email_address
LOCALS:
ENTITY ACTIONS:
Entity View golfer
password
fFirst_nane
last_nane
handicap_index
userid
email_address

— READ golfer

WHERE DESIRED golfer userid IS EQUAL TO import golfer userid
— WHEN successful

IF golfer password IS EQUAL TO import golfer password

MOUE golfer T0 export golfer

ELSE

EXIT STATE IS golfer_password_invalid

— WHEN not found
EXIT STATE IS golfer_nf

5. Savethe model.
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Create the Three New Server Procedures
The primarydiagramusedin client/server designis the Window Navigation Diagram.

Follow these steps:

1. Inthe tree control under the Design folder, double-click Window Navigation
Diagram.

= Ch Gen - egolf - Licensed to: CA Gen Development |._||E £|
Model Diagram Add Edit Mode Detal View Generate Tool Options  Window  Help

HEER ARG =R dnLQEET Wl e @

@l ﬂ| ﬁl ﬁl ' [Ef «Untitled>: Navigation Diagram (HTML ... |;||E g|
todel | Diagrams | Optians |

ﬂ Matrices -

L Business Swskem Definition
=421 Companent Madeling

- B Component Architeckure Diagram
En_*é Component Specification Diagram
Eﬂ_*é Component Inmplementation Diagral
- Z2 Interface Type Modsl Diagram
E Type Map

=420 Data Modeling

Daka Maodel Browser

= Data Model

B3 Data Madel List

CEE>JODE=EHABAE

-5 Entity Life Cycle L
221 Sroped Type Diagram "~
—E= Wwork Set List

=41 D'_njsign |

G, Business Jystem Defaulks -
-2 Dialog Design

I}l Dialog Flow Browser

E Wyindow Mavigation Diagram

-[@ll Event Browser

Action Diagram

-~ Dialect Definition
< ] | &

I Ei <Untitled:: Navigatio'

[
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Note: The Window Navigation Diagramis made up of three panes:
Network Pane

Contains a graphical representation of the client/server system structure. This
structure includes the client procedure's windows and dialogs, theserver
procedures, and the flows between them.

Hierarchy Pane

Contains anindented listof essentially thesame information thatisinthe
Network Pane.

Controls Pane

Lists the specific GUI controls used on a window or dialogselected from either
of the other two panes and the specificactionsthatcanoccuragainstthose
controls.

This Navigation Diagramis <Untitled>. You can have multiple Navigation Diagrams;
each diagramwould then have a name of your choosingassigned to it. We will
name and savethis navigation diagramnow.

From the Main Menu, select Diagram, then Create Diagram....

Inthe subsequent Create Diagramdialog,inthe Create Diagramas entry field, enter
egolf services web application. Select the Save push button, and then the OK push
button when prompted.

Save your model.

We now want to add the three server procedures. On the Toolbar,selectthe Add

Server iconandthen (with the crosshairs _(#_ ) selectanywhere inthe
Network pane. In the Server/Procedure Step Properties dialog, enter maintain
golfer in the Server Name entry field and then select the OK push button.

The Toolset adds a three-dimensional box representing the server inthe Network
pane, as well as anentry inthe Hierarchy pane. You will probably find ituseful to

zoom out ¥ orzoom in u on the diagramby usingthe appropriate Toolbar
options.You canalsoresizethe panes in the Window Navigation Diagram by
moving your cursor over the edges of the pane until itturns into double-sided
arrowand then draggingthe edge to a different position.

Note: Ifyou have made a mistakeinthe name, you canselectthe server, select
Detail from the Main Menu, select Properties, and then enter the new name.
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6. Zoom outin the diagramandaddthe maintainscoringrecordandlistscoring
record servers.See step number five inthe previous sectionifyou need help. Your
diagramshouldlook similar to the following example:

[Efl EGOLF_SERYICES_WEB_APPLICATION: Navigation Diagram

HAINTAIN GDLFER’ MAINTAIN SCORING RECORD ' LIST SCORING RECORD '

< >

[ARLIST SCORING RECORD F HAINTAIM_GOLFER
[=R:AHAINTATIN GOLFER
[ B MAINTAIN_SCORING_RECORD

You can move objects aroundinthe diagram by selectingthe object and then
draggingit to where you wantit. You can move multipleobjects at the same time
by selecting each object while holding down the Ctrl key on your keyboard. Then,
after selectingthe lastobject, click-and-dragany of the highlighted objects (as a
group) to the new location.

7. Saveyour model.
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Add Logic to MAINTAIN GOLFER

Follow these steps:

1.

To open the MAINTAIN GOLFER procedure step actiondiagram, selectthe
MAINTAIN GOLFER procedureinthe Network pane or the Hierarchy pane. Then,

= |
from the Menu Bar, select the Action Diagram icon.

Notice that Procedure Step Action Diagrams (PrADs)and Process Action Diagrams
(PADs) look very similar. They each have Import views, Export views, Local views,
and Entity Action view types, each of which are used for the samepurposesineach
diagram. One of the main differences between the two diagrams, however, is the
way inwhich the views are generally handled. Since process action diagrams (and
common actiondiagrams) usually only perform one activity, we can effectively
starvetheir import and export views, only havinginthem exactly whatis required
for that one execution of the process. However, procedures typically support
multiple processes. For example, this procedure—Maintain Golfer—is goingto
supportadding new golfers, loggingin golfers, updating golfers, calculating their
handicapindexes,and deleting golfers.

Individually, each of these processes only uses a small subsetof the golfer's
attributes. However, collectively, they usually end up using every attribute of the
golfer. Therefore, for procedure steps (particularly for those that supportmultiple
processes), the import and export views typicallylookidentical,and typically end up
havingall of the attributes of the supported entity type inits import and export
views. Infact, one of the reasons we chose to put all of the processes in this one
procedure was that they had similar view requirements. So let us add the views
required for this procedure.

Inthe MAINTAIN GOLFER procedure step actiondiagram, select IMPORTS. Then
select Edit from the Main Menu, select Add View, and then select Add Entity
View....

Inthe Add Import Entity View dialog, enter import inthe Name entry field, select
entity GOLFER inthe Entity Types list,selectentity GOLFER inthe Entity Attributes
listtoselect all of the attributes, and then select the OK push button. If you have
multipleadds turned on, you will then need to selectthe Cancel push button to
closethe Add Import Entity View dialog.

Expand the IMPORTS. See a prior sectionifyou need help. Notice that all of the
views aremarked optional.This is acceptable, sinceon any one execution of this
procedure step, onlya subsetof the import views will berequired.

Sincethe exportview is goingto lookjustlikethe import view, we can copy the
import view to the export view. Select Entity View import golfer and press F8 on
your keyboard, and with the cursor (which now resembles a hand), select EXPORTS.
Inthe Copy Import Entity View dialog, enter export for the New name: entry field
andthen selectthe OK push button. Your export view should now look identical to
the import view, notwithstandingthe differences in view properties.

Save your model.
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Diagram Structure

Server Procedure Step Action Diagrams typically followa certain structure. The
followingis the structure:

1.

Initializing Exit States to a Known Value

Since PADs onlyset exit state values ifthey fail,a quick way to determine success or
failurewhen callinganaction diagramis to set the special systemattribute Exit
State to a known value, call theaction diagram,and then check to seeif the value
has been changed by the called actiondiagram. Ifyou recall, the special system
attribute Exit State can only contain one value per user per Business System at any
one pointintime. Once you have determined thatitis failed,and then you can
check for individual Exit Statevalues to make appropriate Design processing
decisions.

Moving the contents of the Import Views to the Export Views

The source of information (the import views) for a procedure step is typicallya
window (or a screen). The destination of information (the export views) from a
procedure step is also typicallya window (or a screen). To redisplaytheinformation
that was originally entered on the window, along with the new or updated
information returned from the PADs, we have to move the import views of the
procedure step to the export views of the procedure step. Then, when we call the
PADs they will only export those views specifictoit, overlayingthose views in the
export views of the procedure, whileleavingall of the other export views
unchanged. This updated view would then be redisplayed on the window. This only
holds if we properly starvethe views of our PADs (and CABs).

Invokingthe various PADs by way of a Case of Command structure

When a clientprocedure calls a server procedure, there are often several things the
server procedure cando for us. Usually, however, for each call to the server, we
onlywant itto perform one of the many things it may be ableto do. To tell the
server procedure what we want it to do, we command it. Command is another
special systemattributethat canonly hold one valueat any pointintime. Similar to
the way in which we set the special systemattribute ExitState, we typically
pre-define a set of Command Values to choose from insetting its value. Then we
would set the command to a pre-defined value, call theserver procedure, the
server procedure would then evaluate the command value, and then perform the
appropriateaction. The evaluation of the command valueis usually performed ina
CASE OF statement. A CASE OF statement allows you to evaluate one attribute for a
series of values allatonce, and then perform justthe one set of actions based on
the current value.
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Initialize the Exit State Value

Follow these steps:

Ifthe Action Diagram Tool Palette or Toolbaris closed, fromthe Main Menu select
Options,and then select(check) each of those options.

1.

From the Tool Palette, select the Exit State push button andthen with the cursor
(which has now changed to crosshairs) selectthe blank lineafter ENTITY ACTIONS.

Inthe ExitState Selection listdialog, select <Global Exit States>, select the
Expand/Contract push button, and then select the exit state value PROCESSING OK.
Then, select the Properties... push button and change the Message Type: from
Informational to None, and then selectthe OK push button. On the Exit State
Selection dialog, selectthe Select push button to add the exit state to the Add
Statement dialog, and then selectthe Add push button to add the statement to the
diagram.

Move Import Views to Export Views

Follow these steps:

1.

From the Tool Palette, select the Move push button, and with the cursor (which has
now changed to a crosshairs) selectthestatement EXIT STATE IS processing ok,
whichis the statement we want to add the new statement directly below.

Inthe Add Statement dialog, selectimport golfer. Notice that the Toolset
automatically selected the export golfer for the destination. Select the Add push
button.

Add the CASE OF (COMMAND) Statement

Now we canadd the CASE OF (COMMAND) statement. Keep in mind that the CASE OF
COMMAND statement is goingto evaluatethe value of the special systemattribute
COMMAND to determine which of five different actions we want performed. Those five
actionsinclude:

Add (Register) Golfer

Login Golfer
Update Golfer

Calculate Golfer Handicap Index

Delete Golfer
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Follow these steps:

1.

From the Main Menu, select Edit, then Add Statement, andthen Case of .... In the
Add Statement selectionlist, select command, then select the Complete push
button, and then inthe Add Statement selection listselect command value.

The Toolset then brings up a listof the command values. Whileitis a complete list
(for example, we canusethe command CREATE to Add Golfer, UPDATE to Update
Golfer, and DELETE to Delete Golfer), there are not anyappropriatecommand
values for Login Golfer or Calculate Golfer Handicap Index. Additionally, we can
prefer to use a command of REGISTER for Add Golfer. We canadd new command
values to this defaultlist.

Select the Add Command... push button. Inthe Command Properties dialog New
Name entry field, enter the new command value REGISTER and select the OK push
button. If you have multipleadds turned on, itwill add REGISTER to the listin the
background whileleavingthe Command Properties dialogopen. If you do not have
multipleadds turned on, selectthe Add Command... push button once again.Either
way, add the additional new commands of LOGIN and HANDICAP.

When you arefinished, selectthe Cancel push button inthe Command Properties
dialogifnecessarytoreturn to the Command Selection dialog. Then, select
REGISTER from the listof command values, and then select the OK push button.
Select CASE from the Add Statement selection list, select command value from the
selectionlist,select LOGIN from the Command Selection list,and then select the OK
push button.

Repeat this process for the remainingthree commands, UPDATE, HANDICAP, and
DELETE. When you are finished, selectthe Add push button to add the CASE OF
COMMAND statement to the actiondiagram.
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CASE Register

CASE Login

The final stepis to add the calls tothe appropriateprocess action diagrams. Theimport
views of each used actiondiagramwill bematched to the import views of the server
procedure and the export views of each used action diagramwill be matched to the
export views of the server procedure.

Follow these steps:

1.

Inthe CASE OF COMMAND statement, selectthe CASE statement next to the
command value register. Then, from the Main Menu selectEdit, then Add
Statement, and then selectUse.... From the listof action blocks in the Add
Statement dialog, selectadd golfer, and then select the Add push button.

Any time you use anaction block, the Toolset steps you through the process of
matching views. In the top panel of the ADD GOLFER Import View Matchingdialog,
the Toolset is showingyou all of the import views of the ADD GOLFER action
diagramon the left side, with the views from the MAINTAIN GOLFER server
procedure step actiondiagramthathave been matched to them. Presently none
are matched. We need to systematically selectoneimport view in the called action
block, match it to the appropriateviewfrom the callingaction block, and repeat
that at a minimum for each required import view in the called action block.

Inthe ADD GOLFER actiondiagram,there is onlyone required import view. Select
IMPORT from the left side of the top panel, select IMPORT from the supplyingviews
inthe lower panel, and then select the Match push button. Notice that the top
panel now shows that IMPORT GOLFER from the called action diagram ADD GOLFER
has been matched to the IMPORT GOLFER inthe callingaction diagram MAINTAIN
GOLFER.

Select the Close push button to be presented with the export view-matching dialog.
Inthe ADD GOLFER Export View Matchingdialog, no export views existfor the ADD
GOLFER process actiondiagram. Therefore, no view matching is necessary. Select
the Close push button.

We will performsimilar steps for the CASE login.

Follow these steps:

1.

Select the CASE statement next to the command valuelogin.From the Main Menu
select Edit, Add Statement, and then Use.... From the listof action blocks in the Add
Statement dialog, selectlogin golfer, and then select the Add push button.

The import view of the LOGIN GOLFER process requires the golfer's useridand
password.To verify this, inthe LOGIN GOLFER Import View Matching dialog, select
the LOGIN GOLFER import view IMPORT. Then select the Expand push button. You
cannow see the specific attributes in the import view of LOGIN GOLFER.
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CASE Update

We want to match the import view of the LOGIN GOLFER process actiondiagramto
the import view of the MAINTAIN GOLFER procedure step. Select IMPORT from the
supplyingviews in the bottom panel and then selectthe Match push button.

The views arecontracted after being matched. To see the specific attributes again,
select the IMPORT inthe top panel againandthen select the Expand push button.
Notice that whilethe import view of the procedure step has all of the attributes of
the golfer, only the useridand password arepassed (matched) to the Login Golfer
process action diagram.

Select the Close push button to be presented with the export view-matching dialog.
The export view of LOGIN GOLFER returns all of the attributes of the golfer, minus
the userid and password. Verify this by expanding the export views.

Sincewe want the server procedure to return this information to the client
procedure (which we have not written yet), we need to match this export view of
LOGIN GOLFER to the export view of the procedure step MAINTAIN GOLFER. In the
top panel select EXPORT, inthe listof possiblereceivingviews select EXPORT, and
then select the Match push button. In the top panel, we can now see that the
export view from LOGIN GOLFER is matched to the export view in MAINTAIN
GOLFER. You can expand the views to see exactly which attributes are matched.
Select the Close push button.

We will performsimilar steps for the CASE update.

Follow these steps:

1.

Select the CASE statement next to the command value update. Then, from the Main
Menu select Edit, then Add Statement, and then select Use.... From the listof
actionblocks inthe Add Statement dialog, select update golfer, and then select the
Add push button.

The import view of the UPDATE GOLFER process requires all of the golfer's
attributes except handicapindex. To verify this,inthe UPDATE GOLFER Import View
Matchingdialog, selectthe UPDATE GOLFER import view IMPORT. Then selectthe
Expand push button. You can now see the specific attributes in the import view of
UPDATE GOLFER.

We want to match the import view of the UPDATE GOLFER process actiondiagram
to the import view of the MAINTAIN GOLFER procedure step. Select IMPORT from
the supplyingviews inthe bottom panel and then select the Match push button.

The views arecontracted after being matched. To see the specific attributes again,
you will need to selectthe IMPORT inthe top panel againandthen selectthe
Expand push button. Select the Close push button to be presented with the export
view-matching dialog.

Inthe UPDATE GOLFER Export View Matchingdialog, no export views existfor the
UPDATE GOLFER process action diagram. Therefore, no view matchingis necessary.
Select the Close push button.
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CASE Handicap

CASE Delete

Set Exit States

Repeat the previous steps for the CASE handicap usingthe calculate golfer
handicapindexactiondiagram.

Repeat the previous steps for the CASE delete usingthe delete golfer action
diagram.

Repeat the previous steps for the CASE handicap usingthe calculategolfer handicap
index actiondiagram.

Repeat the previous steps for the CASE delete usingthe delete golfer actiondiagram.

Follow these steps:

1.

Finally,fromthe Tool Palette, select the Exit State push button. With the cursor
(which now resembles a crosshairs) selectthe OTHERWISE condition of the CASE OF
COMMAND statement, andthen select <Global Exit States> from the Exit State
Selection list

Select the Expand/Contract push button if necessary, then select the INVALID
COMMAND exit state value, then the Properties... push button. Change the
drop-down Message Type: to None. Then select the OK push button, select the
Select push button, andthen select the Add push button.

Save the model.
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The completed Procedure Step Action Diagramshouldlook like the following example:

— MAINTAIN GOLFER
IMPORTS :
Entity View inport golfer (optional, transient isport only)
password {(optiomal)
First_pome (optiomnal)
last_name (optional)
email_address (optiomal)
handicap _index (optienal)
userid {optiomal)
EXPORYS:
Entity UView export golfer (transient,export only)
password
First_name
last _name
emall_address
handicap_index
userid
LOCALS:
ENTITY ACTIDNS @

EXIT STATE IS processing ok
NOUE import golfer T0 export golfer
— CASE OF COMMAND
~ CASE register
USE add_golfer
WHICH TMPORTS: Entity Ulew import golfer 70 Entity View import golfer
= CASE login
USE login_qelfer
WHICH INPORIS: Entity Uiew import golfer 10 Entity View import golfer
WHICH EXPORTS: Entity Uiew export golfer FROM Entity View export golfer
~ CASE update
USE wpdate golfer
WHICH IMPORTS: Entity Udew import golfer 710 Entity Uiew import golfer
= CASE handicap
USE calculate_golfer_handicap_index
WHICH IMPORTS: Entity View import golfer 10 Entity View import golfer
WHICH EXPORTS: Entity Ulew export golfer FROM Entity Yiew export golfer
[~ CASE delete
USE delete_golfer
WHICH INPORTS: Entity View import golfer 10 Entity View import golfer
= OTHERVISE
EXIT STATE IS invalid_cemmand

Processing Flow

This section describes the processing flowfor a typical CAGen scenario.The flow for
your projectcan be different.

Note: You canfollowthe pictureon the next page as you read this description.

Information entered on a window is mapped to animport view of a clientprocedure
step. The clientprocedure step will move the import view informationto anappropriate
export view and do some initial validation of the entered data. Ifthere is a problem, the
entered data cannow be redisplayedtothe user sinceitisinthe export view, and errors
canbe indicated in some way. If there is no problem, then the appropriateserver can be
called with a procedure step use statement after the appropriatecommand valuehas
been set. Information from either the client's importor export views will be matched to
the import view of the called server procedure step.

The called server procedure step will move the import views to its export views and
then check the command valuepassedtoit. Ifthe command is invalid for thatserver, an
appropriateexitstate valueis set, and control is returned to the clientprocedure step
alongwith the information passedto the server unchanged.
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Ifthe command is valid, then the appropriateprocess actiondiagramis called witha use
statement, matching the import view of the server to the import view of the process.
The process will takethe information given to itinits importviews and update the
databasewith it. Ifthe process logic changes the values of the information passedto it
(whichis not the same thing as simply taking the values as given and updatingthe
database), or creates entirely new information internally within the process logic, then
this new or changed informationis exported from the process to overlay the original
values (which can have been blank)inthe export view of the server procedure step. This
assumes that the process action diagramviews are properly starved. Then, the server's
export views are matched backto overlaythe export views of the clientand the client's
export views are mapped backto the window. The clientcan evaluate the exit state
valueset by the server to determine if the server call was successful and take
appropriateactions if necessary.

The following example depicts this process:
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Matched View
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Procedure Synthesis

We now want to add the procedure step action diagramlogic to the Maintain Scoring
Record server using Procedure Synthesis. Procedure Synthesis is similarto Action Block
Synthesisinthatit generates afirstcutatthe actiondiagramlogic. However, Procedure
Synthesis attempts to tailortheaction diagramlogic more for what procedures typically
do. This generated logic would then have to be reviewed and potentially modified to
ensure it does exactly what you need it to do.

Six stereotypes canbe used for Procedure Synthesis. These stereotypes areessentially
internal templates or patterns used to generate the actiondiagramlogic.Theyare
particularly well suited to generating blockmode type applicationsandincludethe
generation of menu type procedures, as well as various types of listand maintenance
procedures. Inaddition, most have several options availableto customize the generated
logic.

Two of them are especially useful for generating the server procedure logic for
client/server type applications. They are the Entity Maintenance stereotype andthe
Implements Action Blocks stereotype.

We aregoing to use the Implements Action Blocks stereotype to implement the Add
Scoring Record, Update Scoring Record, and Delete ScoringRecord processes.

Add Logic to MAINTAIN SCORING RECORD Using Procedure Synthesis

Follow these steps:

1. Fromthe Navigation Diagram,selectthe MAINTAIN SCORING RECORD server
procedure.

2. Fromthe Main Menu select Generate, and then select Procedure Synthesis.

3. Noticein the MAINTAIN SCORING RECORD — Procedure Synthesis panel that the
Stereotype is not selected for Synthesis. We now want to select the stereotype. In
the MAINTAIN SCORING RECORD — Procedure Synthesis panel select Procedure
:MAINTAIN SCORING RECORD. Then, from the Main Menu, select Edit, then
Stereotype, and then select Implements Action Blocks.... Notice that Stereotype
not selected for Synthesis has been replaced with Implements Action Blocks
Synthesis.

4. Thinkingbackto the Maintain Golfer server, the invocation of each process action
diagramwas associated in the CASE OF COMMAND statement with a particular
Command value. Thus, for this new server procedure step action diagram, we need
to specify which command value will invoke which action diagram. In the MAINTAIN
SCORING RECORD - Procedure Synthesis panel,select Command | Action Block.
Then, from the Main Menu select Edit, and then Select.
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Inthe Action Blocks Implemented dialog, we need to specify which Commands are
to be associated with which action diagrams. Selectthe command value CREATE
from the listbox on the left and the action diagram ADD SCORING RECORD from the
listbox on the right, then selectthe Select push button. The command and the
actionblockareadded to the panel at the top of the Action Blocks Implemented
dialog.

Repeat this procedure for the command value UPDATE, the action block UPDATE

SCORING RECORD, the command value DELETE, and the action block DELETE
SCORING RECORD.

Your diagramshould now look like the following example:

Implements Action Blocks Synthesis
Procedure :HAINTAIN_SCORIMG_RECORD

Action Block

Action Blocks Implemented

Cormand Action Blocks

CREATE: ADD_SCORIMNG_RECORD

UPDATE: UPDATE_SCORING_RECORD

DELETE: DELETE_SCORING_RECORD

Cnmgnsggnsv.an?sd Action Blocks

BYPASS ADD_SCORING_RECORD

CANCEL CALCULATE_GOLFER_HANDICAP_INDEX

CLEAR DELETE_GOLFER

CONFIRH DELETE_SCORING_RECORD
IGOLF1011_GOLFER_COMPUTERINDEX

CREATE LOGIN_GOLFER

UPBATE GOLFER

DISPLAY UPDATE_SCORING_RECORD

ENTER

LIST

HEMU

HEXT

PREV

PROTECT

RETURH

UPDATE

[F\dd Command... ] [ Cancel ] [ Help ]

Inthe Action Blocks Implemented dialog, selectthe OK push button to add these to
the MAINTAIN SCORING RECORD — Procedure Synthesis panel.

Now, we need to actually apply thesechoices. From the Main Menu, select Edit,
andthen select Apply.

Closethe MAINTAIN SCORING RECORD — Procedure Synthesis panel by selecting the
3 to the farrightof the Main Menu.
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Edit the Action Diagram

eGolfer Home Q@@

Place Your Ad Here

=

e

Welcome XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Your Handicap Index is 22Z9.9

~ Personal Oro

Date Time Score Rating Slope Note

MMIDDIYY HH:MM 7z 222 ZZZ  XXXXXX A
MM/IDDIYY HH:MM 727 oy ZZZ  XXXXXX

MM/DDIYY HH:MM 77z yrdy 4 ZZZ  XXXXXX
MMIDDIYY HH:MM 22z 2z ZZZ  XXXXXX_]
MM/IDDIYY HH:MM i 222 227 XXXXXX
MM/IDDIYY HH:MM 77z oy ZZZ  XXXXXX
MMIDDIYY HH:MM 7z 22 ZZZ  XXXXXX
MM/IDDIYY HH:MM 222 222 227 XXXXXX
MM/DDIYY HH:MM 77z 27 ZZZ  XXXXXX
MMIDDIYY HH:MM 77z zZ ZZZ  XXXXXX
MM/IDDIYY HH:MM 2z 2Z2 ZZZ  XXXXXX
MMIDDIYY HH:MM 277 222 ZZZ  XXXXXX
MM/IDDIYY HH:MM i 222 ZZZ  XXXXXX
I\IAMIDDNY HH: MM 7‘.zz iy ZZZ  XXXXXX =
‘ »

Follow these steps:

=
1. Inthe Navigation Diagram,selectthe Action Diagram icon from the Tool Bar to
open the MAINTAIN SCORING RECORD procedure step actiondiagramand review
the results of our Procedure Synthesis. Expand the Views. We now have the CASE
OF COMMAND statement, the action block usestatements, and views created to
supportthe view requirements of the called action diagrams. There areno export
views becausenone of the called action blocks have export views.

Are there any changes that need to be made? Thinking backto the basicstructure
of a server procedure step action diagram, there were three things that were
commonly done:

a. Initializingthe Exit State to a known value

b. Moving the contents of the import views to the export views
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c. Invokingthe various PADs by way of a Case of Command structure
Thus, we need to make a few changes.

At the top of the actiondiagram, set the exit state valueto PROCESSING OK. See a
prior sectionifyou need help.

Normally, we would have to move the import views to the export views. Since this
particularserver procedure requires no export views, this will notbe necessary.
However, it will be necessaryto mark some of the import views as optional, since
every importview is not required for every invocation of the server. For example, to
delete a scoringrecord, only the golfer's userid and the scoringrecord's dateand
time are needed. Infact, sincethose three attribute views are required for all three
processes,they can be left as mandatory while everything else is marked as
optional.See a priorsectionifyou need help changingthe import view properties
to optional.

The two notes added duringsynthesis arenot providing us with any value. Delete
the two notes.

Save the model.

The completed actiondiagramshould looklikethe following example. The import

views have been reordered manually.

~ MAINTAIN_SCORING_RECORD
IWPORTS :
Entity View import golfer (mandatory,transient,import only)
userid (mandatory)
Entity View import scoring _record (nandatory,transient, import only)
date (mandatory)
time (mandatory)
adjusted_gross_score (optional)
course_rating (optional)
course_slope_rating (optional)
note (optiomal)
EXPORTS :
LOCALS:
ENTITY ACTIONS:

EXIT STATE IS processing ok
— CASE OF COMMAND
CASE delete
USE delete_scoring record
WHICH IMPORTS: Entity Uiew import golfer TO Entity View import golfer
Entity View import scoring_record 70 Entity View import scoring_record
I~ CASE update
USE update_scoring_record
WHICH IMPORTS: Entity View import golfer TO Entity View import golfer
Entity Uiew import scoring_record 10 Entity View import scoring_record
= CASE create
USE add_scoring_record
WHICH IMPORTS: Entity View import scoring_record 710 Entity View import scoring_record
Entity View import golfer 10 Entity Uiew import golfer
— OTHERWISE
EXIT STATE IS invalid_conmand
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Add Logic to LIST SCORING RECORD Using Action Block Synthesis

Edit the Action Diagram

To create the LIST SCORING RECORD action diagram, we will use Action Block Synthesis
to give us a quick start, but then we will need to make a fair amount of modifications to
finishit.

Follow these steps:

1.

Inthe Navigation Diagram, selectthe LIST SCORING RECORD server, and then select
= |
the Action Diagram ~— icon from the Tool Bar.

With the procedure step action diagramopen, from the Main Menu select
Generate, and then select Action Block Synthesis....

Inthe Action Block Synthesis dialog, select Entity Type SCORING RECORD. Inthe
Mode: drop-down list, selectList. Then, inthe Action Dialog Options, remove the
checkmark next to Consistency Check on Entity Type. Select the OK push button to
create the actiondiagram.

Follow these steps:

1.

Expand all of the views. Notice that the Toolset created the export views necessary
to produce a listof 1000 Scoring Records. That is becausein the properties for the
Scoring Record entity type, we set the maximum at 1000. Also, notice thatitjust
lists Scoring Records in general,and not justthose associated with a particular
Golfer. In the properties for the relationship, wesaid a Golfer would maintain at
most 40 Scoring Records, so we will changethe export view to reflect that number,
and change the READ EACH statement to only read Scoring Records associated with
a particular Golfer. Other changes we will make will beto put the actiondiagram
into the standard formatfor a procedure step action diagram (for example, initialize
the exit state, put the logic withina caseof command, andsoon).

To providea listof scoringrecords for a particular golfer, we need to know which
golfer we want the scoringrecords for. Therefore, we need a view of Golfer inthe
import view. Inthe action diagram, select IMPORTS:, then from the Main Menu
select Edit, then Add View, and then Add Entity View....

Inthe Add Import Entity View dialog, enter import inthe Name entry field,change
the drop-down menu to Always used as input, select GOLFER from the list of Entity
Types, select USERID from the listof Entity Attributes, and then select the OK push
button. If you have multipleadds turned on, selectthe Cancel push button to
return to the actiondiagram.
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4. Now, given a particularGolfer Userid in our import views, we can produce a list of
their Scoring Records in our export views. However, our export views canuse a little
cleanup as well. Notice that in our export views we have a Group View with a name
of group export that occurs 1000 times. Within the group view (as indicated by the
indentation), we have an Entity View of Scoring Record named export. Essentially,
what we haveis anarraycontaining 1000 occurrences of the information contained
inthe Scoring Record.

Sincegroup views have nothing more than a name and a number of occurrences, it
is generally good practiceto give them meaningful names. This is particularly
important when you have many group views inanactiondiagram.

Double-click group export inthe EXPORTS: and change the Name to export group
of scoring records. Then, change the cardinality of the group view to an average of
20 and a maximum of 40, and then select the OK push button.

5. Sincethe exportscoringrecordis partof the group view, we wantto rename it
from export to export group. Double-click the view name export and change the
Name to export group. Select the OK push button.

6. The final thingwe want to do with the export group view is to add a selection
character. Whilea selection characteris notneeded for any processinglogicweare
going to be doingwithin the server procedure, it will benecessary for processing
logic we will be doing within the clientprocedure. Sincethis export group view will
be matched to an export group view in the client procedure that will contain the
selection character, we need to add a selection character to this view to enable the
view matching. To match a group view to another group view, the two views must
have similarviewstructures.

To add a view to the group view, select export group of scoringrecords. Then, from
the Main Menu select Edit, then Add View, and Add Work View. Inthe Add Export
Work View dialog, enter export group for the Name, selectthe work set IEF
SUPPLIED from the listof Entity Types, select the attribute SELECT CHAR from the
listof Work Attributes, and then select the OK push button. Ifyou have multiple
adds turned on, you will need to select the Cancel push button to return to the
action diagram. Notice that the Selection Character has been added to the Group
View as indicated by its indentation under the Group View name.

Add an Entity View of Golfer

You should now be becoming more familiar with the three categories of views. The
three categories are:

Entity views

Views of any information thatyou have modeled inyour data model, an entity type.
These would containinformation aboutobjects of interest to your business, like
Golfers and Scoring Records.
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Work views

Views of information needed that are not modeled inyour data model. Examples of
these would be things likeselection characters, counters, flags, and subscripts.
These would typically notbe ina business data model, but can be required to
supportsome functioning within your programs.

Group views

Mechanisms for groupingand creatingarrays of other views. These other views can
be entity views, work views, or even additional group views. What we have created
earlieris anarray ofinformation thatcontains the combinations of a Select
Character along with the Scoring Record's Date, Time, Adjusted Gross Score, Course
Rating, CourseSlope Rating, and Notice, which then occurs 40 times.

Within our action diagramlogic, we will modify the READ EACH statement to read each
scoringrecord for a given golfer, and for each scoringrecord we find, we will move it to
the group view. Sinceour group view is usingimplicitindexing, CAGen will handle
incrementing the subscriptfor us automatically to move each occurrencefound to the
next positioninthe array.To supportthe read of Golfer, the final changewe need to
make to our views is to add an entity view of Golfer to our Entity Action views. Sincethis
view will lookjustlikethe import view of Golfer, we can copy the import golfer to our
ENTITY ACTIONS views.

Follow these steps:

1. Select import golfer inthe IMPORTS:. Then press F8to copy this view, and with the
cursor (which now resembles a hand) select ENTITY ACTIONS. Since we generallydo
not name our entity actionviews, leave the New name: field blankand select the
OK push button to complete copyingthis view.

2. Savethe model now that the views are complete.

Modify the READ EACH Statement

Follow these steps:

1. To modifythe READ EACH statement, select UNTIL FULL inthe TARGETING clause.
Then, from the Main Menu select Edit, and toward the bottom of the drop-down
menu select Insert After....
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Now select the qualifier Sorted Descending, select the attribute date, select the
qualifier Sorted Descending, select the attribute time, selectthe qualifier Where
expression, select the expression relationship view, select the occurrence phrase
DESIRED persistent view, select the Entity Relationship is maintained by SOME
golfer, selectthe expression AND, selectthe expression attribute view, selectthe
occurrence phrase THAT persistent view, select the relational operator IS EQUAL
TO, select the expression character view, select the occurrence phrase transient
view, selectthe entity view import golfer, and then selectthe Add push button.

Now the completed READ EACH statement will read each scoringrecord for some
golfer whose userid was passedto itinthe import view, returning them one ata
time to the actiondiagraminthe diagram's entity action view. They will bereturned
sorted by date, and time withinthe samedate, and for each one found it will
perform the actions described within the READ EACH statements brackets, whichis
simply to move it to a positioninthe export group view. This process will continue
until iteither runs out of scoringrecords toread for the given golfer, or when it fills
up the export group view with 40 occurrences.

Unlike Create, Read, and Update statements, Read Each statements have no
exception conditions. They simply perform the actions within their brackets for
each occurrencefound. If none are found, they perform no actions. However, we
cantest the export group view to see ifitis been populated, and set anappropriate
exit state valueifit has not.

To addthis new statement, select the bottom of the READ EACH bracket under the
MOVE statement. From the Main Menu select Edit, then Add Statement, then
select If....

Now select the expression group view, select the repeating group view export
group of scoring records, select the repeating group view condition IS EMPTY, and
then select the Add push button.

From the Tool Palette select the Exit State push button, and with the cursor (which
now resembles a crosshair) selectthe IF statement

Now select <Global Exit States>, select the Expand/Contract push button if
necessary, scrolldown and select the SCORING RECORD NF exit state value, select
the Select push button, and then select the Add push button.

Add a CASE OF COMMAND statement that performs this logic when the command
valueis LIST. Look backto a priorsectionifyouneed help.

The next step is to move these two statements withinthe CASE OF COMMAND
statement. To do so, click-and-dragthecursor from the READ EACH to the bracket
at the bottom of the IF statement to highlight both statements. (Be careful not to
select the blanklineabovethe READ EACH statement.) Then press F7 and with the
cursor (which now resembles a hand), select the CASE statement to move these
two statements underneath.

Set an exit state valuewithinthe CASE OF COMMAND statement to handlethe
condition when aninvalid commandis passed to the action diagram.
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10. Initializethe exit state valueat the beginning of the action diagram.

11. Save your model.

The completed actiondiagramshould looklikethe following example:

— LIST_SCORING_RECORD
INPORTS:
Entity View inport golfer (mandatory,transient,import only)
userid (mandatory)
EXPORTS:
Group View export_group_of_scoring_records (48,implicit,export only)
Work Uiew export_group ief_supplied (transient)
select_char
Entity UView export_group scoring record (transient)
date
tine
adjusted_gross_score
course_rating
course_slope_rating
note
LOCALS:
ENTITY ACTIONS:
Entity View golfer
userid
Entity View scoring_record
date
tine
adjusted_gross_score
course_rating
course_slope_rating
note

EXIT STATE IS processing_ok
— CASE OF COMMAND
— CASE list
READ EACH scoring_record
TARGETING export_group_of_scoring_records FROM THE BEGTHNING UNTIL FULL
SORTED BY DESCENDING scoring_record date
SORTED BY DESCENDING scoring record tine
WHERE DESIRED scoring_record is_maintained_by SOME golfer
AND THAT golfer userid 1S EQUAL TOD import golfer userid
HOVE scoring_record TO export_group scoring_record

IF export_group_of_scoring_records IS ENPTY
[:_EXII STATE IS scoring_record_nf

I~ OTHERWISE
EXIT STATE IS invalid_command

Designing Client Procedures

The following sections detail designingclient procedures.

Lesson Objectives and Time Allotment

After this lessonyou will understand:
m How ClientProcedures aredefined

m  How ClientProcedures aredesigned

Allow yourselfapproximately 6 hours and 15 minutes to complete this lesson.
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Client Procedures

With all the Elementary Processes implemented in the Server Procedures, the Client
Procedures can concentrate on presentation, workflow, some data validation,and the
invocation of the Server Procedures with the appropriateinformation.

Our Web applicationisgoingto have two clientprocedures:
m  eGolf Services Home

- eGolfer Registration

- eGolfer Login
m  eGolfer Home

- Update eGolfer

- Remove eGolfer

— Add ScoringRecord

- Update Scoring Record

— Remove ScoringRecord

As with the servers, the number of clientprocedures is somewhat arbitrary, butitcan
be argued that havingtwo procedures makes logical sense. The eGolf Services home
page will allow new golfers to register to use the system or existingusers to login. After
registeringor loggingin, they will then be directed to their very own eGolfer home page.
Their own eGolfer home will display their scoringrecords as well as their current
Handicap Index. From their home page, golfers canthen add new scoringrecords, or
update or delete existingscoringrecords. Inaddition, they can update their personal
information or remove themselves entirely from the system.

Each of the previous bulleted items will haveits own Web page, sowe will be designing
nine Web pages. Web pages and Windows clients aredesigned usingthe Window
Navigation Diagram, justlikethe servers. Each Web page will be represented inthe
Navigation Diagramas either a window or a dialog. Each clientprocedure will haveone
andonly one primary window or primary dialog.

The main difference between a primarywindow anda primarydialogisthata primary
window can be resized and cancontaina menu bar, whereas a primarydialog cannot.
Sincethis particular application will not make use of menu bars, we will beusing
primary dialogs for each of the two procedure steps.
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Inadditionto a primary window or a primary dialog, each clientprocedure canalso
containany number of secondarydialogs. For our Web page design,inaddition to the
two primary dialogs (onefor each clientprocedure), we will make use of seven
secondary dialogs. Looking atthe structure of the previous bulleted list, we can see that
eGolf Services Home will havetwo secondarydialogs,and eGolfer Home will havefive

secondary dialogs. All of the windows or dialogs associated with one clientprocedure
step sharethat procedure step's action diagramand views.

eGolfServices Home Page

KGEOLT Texvices

From the eGolf Services home page, golfers canregister to use our service, or ifthey are
alreadyregistered, they canlogin.Ineither case, we will haveto call the Maintain Golfer
server procedure to either add them to the system or to verify their password andlog
them in.Once they aresuccessfully registered or logged in, we candirect them to their
eGolfer home page.

The previous basicsystemflowis depicted in the following Navigation Diagram:

«Golf Sacvices
Reglstcation

«GAlL Taxvices
Lagin

LIRT RCORIVES
RECCRD

MAITWTIAIN
ACORING RECO

MAEMTRIN
QoLFRe
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The eGolf Services home page will appear as shown:

eGolf Services =13
eGolf Services

With the click of @ mouse you can
- Enter your most recent scares
Determing your golf Handicap Index

Update your profile

New Golfer:
Existing Golfer:
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The eGolf Services Registration Web page appears as shown:

eGolf Services Registration

eGolfer Information

The User ID and Password will b2 used by you o login to eGolf Semces

be unique within our website  We will let you know if it slready exsts

User ID: poocooox |

of up to B alphanumang characters

Password: @
Confirm Password: @

Wi can personabize your web axpenenca. Al fields are requied

The User ID can bs up ta 8 alphanumenc charactars of your choosing, but must

eGolf Semces mamtaing minital iformation about our members, only so that

To ansure the security of your personal information, please designate a password

First Name: POOOOOOOOOOOOOOOOOOOOOOOOOOOOO(

|

Last Name: POOOOOOOOOOOOOOOOOOOOOOOOOOOOO(

Email Address: POOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOM

Please review your information before continuing. Thank you!

[ < Back ] [ Mext = ]

182 Tutorial




Designing Client Procedures

The eGolf Services Login Web page will appear as shown:

eGolf Services Login

eGolfer Login

| <Back | [ login |
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The eGolfer Home page will appear as shown:

eGolfer Home

&

~ Personal Erofite =

Welcome XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Your Handicap Index is 2Z9.9

Date Time Score Rating Slope Note

MMIDDIYY HH:MM 7z 222 ZZZ  XXXXXXA
MM/IDDIYY HH:MM 227 oy ZZZ  XXXXXX

MM/DDIYY HH:MM 77z zZZ ZZZ  XXXXXX
MMIDDIYY HH:MM 27z 2z ZZZ  XXXXXX_]
MM/IDDIYY HH:MM 22z 222 227 XXXXXX
MM/IDDIYY HH:MM 77z oy ZZZ  XXXXXX
MMIDDIYY HH:MM 2z 222 ZZZ  XXXXXX
MM/IDDIYY HH:MM 2227 222 227 XXXXXX
MMIDDIYY HH:MM 27z hrdvi ZZZ  XXXXXX
MMIDDIYY HH:MM 77z zZ ZZZ  XXXXXX
MM/IDDIYY HH:MM 227 2ZZ ZZZ  XXXXXX
MMIDDIYY HH:MM 22z 222 ZZZ  XXXXXX
MM/IDDIYY HH:MM 777 222 ZZZ  XXXXXX
rfwoorw HH: MM zlzz oy ZZZ  XXXXXX
‘ »

Once directed to the eGolfer Home page, users can update their profileinformation or
remove themselves entirely from our database.To do so, we will callthe Maintain
Golfer server procedure.

In addition, golfers will beableto add, update, and remove scoringrecords. Performing
any of these actions willrequire:

m  Adding, updating or deleting scoring records fromthe database, functions that are
performed by the Maintain Scoring Record server procedure.

m  Re-populatingthe Web page with the updated listofscoringrecords, a function
thatis performed by the List Scoring Record server procedure.

m  Recalculatingthegolfer's handicapindex based onthe new and updated scoring
records, a function thatis performed by the Maintain Golfer server procedure.
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The previous basic systemflowis depicted in the following Navigation Diagram:

Update eGolfer

| Ilupdate Scoring
[eGolfer Home

Remove Scoring
Record

HAINTAIN SCORI
RECORD

LIST SCORING
MAINTAIN GOLFER RECORD
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The Update eGolfer Information window will appear as shown:

update eGolfer [:]@

Place Your Ad Here

Update eGolfer Information

Your User IU is permanent and cannot be updated
User ID: HOOOOOK
To ensure the sacurity of your personal information, please dessgnate @ password

of up 10 8 alpharumernc characters  Your User 1D snd Password ase required 1o

logn Lo the syslem

Password:
Confirm Password: @

Senvices mairdams mimmal information about our members_ only o thal

wre can persanalize your web expenence. Al fialds are requirad

First Name: Pooooooo«woo«moo«wooooooo« ]

Last Namea: [)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO( l

Email Address: poooooooooooooo«»oo«»ooo«»oooooq

Please review your information before updating. Thank you!

[updateJ [ cancelj
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The Remove eGolfer window will appear as shown:

remove eGolfer

Place Your Ad Here

Remove eGolfer

Are you sure you want 10 be completely remaved frorm our database?

User ID: OO

First Name: OO ODLOODOOEOOOOOOTONNK
Last Name: KOOCOOCOOLORCOOOCOCOOLOODCOONK
Email Address: 3OOCOOOOOOOCOOOCOOCOOCOOOOOOOOK

[remove] [ cancel J
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The Add Scoring Record page will appear as shown:

Add Scoring Record

Place Your Ad Here

Add Scoring Record

Please enter the following sconng infermation about your game of golf

Date Played: MMDDYY (MMDEYY)

Time Played: HHMM ] (b

Adjusted Gross Score: [ZZZ

Course Rating: @

Course Slope Rating: @

Note: POSODOOORODOOTORDIIITROOOOIRIOOOTAOOOTRX |

Please review your information before continuing. Thank you!

[ add ] [cancel]
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The Update Scoring Record page will appear as shown:

Update Scoring Recond

Place Your Ad Here

Update Scoring Record

Please note that the Date and Time Plaved canned be updaled

Date Played: MMIDDFAY
Time Played: HH:MM

Pleaza update the following scorng miermation abaut your game of golf

Adjusted Gross Score; @
Course Rating: ﬁ22|

Course Slope Rating: @

Mote: MOWWWW|

Ploass review e inlermation bafore |;n||1i||uinr:|. Thank :.'ﬂl:l'!

[ update] [ cancel ]
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The Remove Scoring Record window will appear as shown:

Remove Scoring Record

Place Your Ad Here

Remove Scoring Record

Are you sure you would like to remova this Sconng Record?
Date Played: MMDDIYY
Time Playead: HH:MM

Adjusted Gross Score: 777
Course Rating: 2ZZ
Course Slope Rating: 2zz
Note: KOOV COOCOOOOOCRCOOOCOOCOOLO00A

[remove] [ cancel J
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eGolfer Home Page

The eGolfer Home page will appear as shown:

eGolfer Home E]@

Place Your Ad Here

Welcome XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Your Handicap Index is 2Z9.9

~ SCoving Record-

Date Time Score Rating Slope Note

MM/IDDIYY HH:MM 7z 222 ZZZ  XXXXXX A
MM/IDDIYY HH:MM 227 iy ZZZ  XXXXXX

MM/DDIYY HH:MM 77z ZZ ZZZ  XXXXXX
MMIDDIYY HH:MM 27z 2z ZZZ  XXXXXX ]
MM/IDDIYY HH:MM 227 222 2227 XXXXXX
MM/DDIYY HH:MM 77z brdyi ZZZ  XXXXXX
MMIDDIYY HH:MM zz 2z ZZZ  XXXXXX
MM/IDDIYY HH:MM 22z yrdv 227 XXXXXX
MM/DDIYY HH:MM 77z 227 ZZZ  XXXXXX
MM/IDDIYY HH:MM 7zz by ZZZ  XXXXXX
MM/IDDIYY HH:MM 22z 2z2 ZZZ  XXXXXX
MMIDDIYY HH:MM 27z 222 ZZZ  XXXXXX
MM/DDIYY HH:MM 77z 22z 222 0006
TMJDDNY HH: MM zlzz 2zz ZZZ  XXXXXX =
4 »

Once directed to the eGolfer Home page, users can update their profileinformation or
remove themselves entirely from our database.To do so, we will callthe Maintain
Golfer server procedure.

In addition, golfers will beableto add, update, and remove scoringrecords. Performing
any of these actions willrequire:

m  Adding, updating or deleting scoringrecords fromthe database, functions that are
performed by the Maintain Scoring Record server procedure.

m  Re-populatingthe Web page with the updated listof scoringrecords, a function
thatis performed by the List Scoring Record server procedure.
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m  Recalculatingthegolfer's handicapindex based onthe new and updated scoring
records, a function thatis performed by the Maintain Golfer server procedure.

The previous basic systemflowis depicted in the following Navigation Diagram:

Update eGolfer

-|update Scoring

leColfer Home Record

Remove elolfer

Remove Scoring
Record

|MINIMN SCoR1

LIST SCORING
IRECDRD

MAINTAIN GOLFER RECORD

The Update eGolfer Information window will appear as shown:
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update eGolfer E]@

Place Your Ad Here

Update eGolfer Information

Your User IU i3 permanent and cannot be updated

User ID: WOOOOOK

To ensure the .—w:lully of Your personal information plgase desgnate a passworg
of up 10 B alpharumenc characters  Your User 1D and Password are required 1o

logun to the syslem

Password:
Confirm Password: @]

eGoll Senvices mantams mimmal information about our members_only =o that
we can personalize your web expenence. Al fislds are required

First Name: @ooooooooooooooo«mmooooooo« ]

Last Name: [)OOOOOOOOOOOOOOOOOOOOOOOOOOOOO( ]

Email Address: poooooooooo«»oooooooooo«mooooooq

Please review yout information before updating. Thank you!

[ updateJ rcanceq

The Remove eGolfer window will appear as shown:
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remove eGolfer

Place Your Ad Here

Remove eGolfer

Are you suré you want 1o be completely remaved frorm our database?

User ID: 3OO0

First Name: ICOCODOOOTOOCODDOOLOOCOOOON
Last Name: KOO OCTOLOODCOOK
Email Address: IOOCOOCOOOOCOOOCOOCOVCOOOOOOOOK

[remove] [ cancel]

The Add Scoring Record page will appear as shown:
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Add Scoring Record

Place Your Ad Here

Add Scoring Record

Please enter the following sconng infermation about your game of golf

Date Played: (MMDDYY)
Time Played: IE] {HHMM)

Adjusted Gross Score: @
Course Rating: 72.2 |
Course Slope Rating: @

Note: POOOOORRRODCIROOIOOAOOIIDIOODOOOOOORRK |

Please review your information before continuing. Thank you!

[ add ] [cancel]

The Update Scoring Record page will appear as shown:
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Update Scoring Recond

Place Your Ad Here

Update Scoring Record

Please note that the Date and Time Plaved canned be updaled
Date Played: MMIDDFAY
Time Played: HH:MM

Pleaza update the following scorng miermation abaut your game of golf

Adjusted Gross Score; @
Course Rating: ﬁ22|
Course Slope Rating: @

Mote: MOWWWW|

Ploass review e inlermation bafore |;4|||1i||uim:|. Thank :,--ml'!

[ update] [ cancel ]

The Remove Scoring Record window will appear as shown:
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Remove Scoring Record

Place Your Ad Here

Remove Scoring Record

Are you sure you would ike to remova this Sconng Record?
Date Played: MMIDDIYY
Time Playad: HH:MM

Adjusted Gross Score: 777
Course Rating: 2Z2Z
Course Slope Rating: 2zzZ
Note: KOOV OCLOOLOOOOOCRCOCOOCOOOO00NK

[remove] [ cancel]

Lesson Activity

In this exercise, we are goingto:
m  Define the two clientprocedures:
- eGolf Services Home

- eGolfer Home
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eGolf Services Home

Designthe Web pages and add the logic for the two clientprocedures:
- eGolf Services Home

m  eGolfer Registration

m  eGolfer Login
- eGolfer Home

m Update eGolfer

m  Remove eGolfer

m  Add ScoringRecord

m Update ScoringRecord

m  Remove Scoring Record

The following sections describe eGolf services home.

Window Navigation Diagram

The following steps explain the window navigation diagram.

1.

To add a new clientprocedure to our Navigation Diagram, we must firstopen the
Window Navigation Diagram. Ifitis closed, open the Window Navigation Diagram.
Refer backto a priorsectionifyou need help.

On the Window Navigation Diagramtool palette, there isaniconforaddinga
window, and another for adding a dialog. Regardless of whether you are addinga
new clientprocedure with a primary window or a new clientprocedure with a
primarydialog, you always usethe Add Window icon for addinga new procedure.
On the subsequent properties panel,you choose whether itis to be a primary
window or a primary dialog.The Add Dialogiconis used onlyforaddingsecondary
dialogs to existing procedures.

From the tool palette, select the Add Window E' iconand, with the cursor, select
anylocationinthe Navigation Diagramthatis aboveand to the left of the Maintain
Golfer server procedure. If the cursor resembles the international nosymbol,itis
because you have a server highlighted. You canignore that symbol for now.

Inthe Window/ DialogProperties panel, under Type selectthe Primary Dialog
Boxradio button. Under Style, un-check System Menu. Then, inthe Title: entry field,
enter eGolf Services (which is the name that will appear onthe Web Browser title
bar),and inthe Name: entry field enter egolf services home. Select the OK push
button.
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5. To addthe Registration secondary dialog, fromthe tool palette select the Add

Dialog icon and with the cursor (which now resembles the international no
symbol), click directly on the eGolf Services primarydialogyoujustadded.In the
Window/Dialog Properties panel, noticethat the Type is already setto Dialogand
cannot be changed. Change the Initial Position to System Placed, remove the check
from System Menu, for the Title: enter eGolf Services Registration, and for the
Name: enter egolfer registration. Select the OK push button.

6. To addthe Login secondarydialog, do exactly the same thing we did earlierinstep
number five for the Registration secondary dialog, but for the Title:, enter eGolf
Services Login, and for the Name:, enter egolfer login.

7. To addthe eGolfer Home procedure step and primary dialog, fromthe main menu

select the Add Window E| iconandselect a position on the Navigation Diagram
somewhere above the Maintain Scoring Record server procedure. Inthe Window /
DialogProperties panel,change the Type to Primary Dialog Box, under Style
un-check the System Menu, in the Title: enter eGolfer Home, and for the Name:
enter egolfer home. Select the OK push button.

8. Arrange the dialogs roughlyas shown by click-and-dragging them to the desired
location:

IlC<: 1f Sarxvicers
Pegistsacicon

waGoll Jesvices eGollary Moame

LIZT 2CORING
PECOPD

FAINTAIN 3CORIN

MAINTAIN COLres RECORD

Whileitis notimperative that you use the names suggested earlier, usingthe
recommended names will help avoid confusion later in the Tutorial,as statements in the
procedure step action diagrams will referencethese dialognames.

Note: Ifyou need to change the names or properties of the dialogs, selectthe dialog.
Then from the Main Menu select Detail, and then select Properties.

Your dialogs should havea solid bluebar acrossthe top as shown inthe previous
diagram. Ifthey do not, you can have added them as primarywindows instead of as
primarydialogs.f you need to change them, go to their Properties panel. Alternatively,
you canselect them, delete them, and add them backagainas primarydialogs.
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Design the User Interface

When designingthe User Interface (Ul), whether itis for a Blockmode, Windows, or
Web application, wewant to applya consistentstandard.Standards can bedefined at
the Business System level, and then overridden on a case-by-casebasisas necessary.

Follow these steps:

1. To setup the Ul standards for our system, we need to update the Business System
Defaults. From the Tree View, double-click Business System Defaults under the
Design folder. Then, inthe Business System Defaults panel, select Business System
EGOLF SERVICES and Diagram and Open from the Main Menu. This will placetwo
asterisks nextto the business systemname indicatingthatthe default business
system is EGOLF SERVICES. Next, from the Toolbar, select the Window Video
Properties... EE icon.In the treeview on the EGOLF_SERVICES: Default Video
Properties dialog, select Window.

2. We wantto set defaultvalues for the foreground and background colors, and for
the fonts for Entry Fields, Prompts, Literals, Push Buttons, ListBoxes, and Group
Boxes. In some cases, selecting these objects from the liston the farrightand

changingtheir properties will resultin these changes being reflected inthe sample
window and dialogto the left.

From the Change default appearanceof: listbox on the farright, select Entry Fields
as shownin the followingexample:

EGOLF_SERVICES: Default Video Properties X
Screen
=] Wiﬂ;D:t-’ Preview Change default appearance of:
ustem ; Dislog Boxes
= Java VWeb Generatio ) . Group Boxes
List Boxes/Table: File Window Help Hypertext Links Sackg
! 1 Dialog Literal List Baxes
Message Bax Tool Bar Literals
Menu Bars
Prompt Literal EushBulien ;Losrggjums
Listbox Text Group Box 'SrtoaotI‘l;:rBsars
Listbox Text
i Window:
Listbox Text O Radio Button indaws
Listbox Text O Radio Button
Listbox Text
Listbox Text [ Check Box
[ Check Box
Push Button Prompt: Text
Hypertext Link
Status Bar
£ ¥
o[ cancel ][ e
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Now, selectthe Foreground... push button. Verify that the foreground color for the
entry fieldis black by examiningthe Color/Solid field shown. Ifitis notset to black,
select the black color boxinthe Basic colors field asindicated in the following
example and then select OK.

B azic colors:

_ AN e bl
H TR .

Cuztom colors:

rrrrrrr
rrrrrrrir

Define Cugtomn Colors =

[ OF. ] [ Cancel ] [ &dd ta Cuztam Colors ]

Select the Background... push button and verify that the backgroundis white. If itis
not, correctitusingthe method describedin step number three, then click OK.

Select the Font... push button. Verify that the Font: is System, the Font Style: is
Bold, and the Size: is 10.Select the OK push button.

Whilethe System font is normally a good choiceto have the same lookand feel as
other applications within your environment, itis somewhat limited. Therefore, for
everything elsewe aregoing to useArial.lfyou do not have Arial onyour system,
choose another font of your likingthatallows for Regular, Bold, and Bold Italic as
well as the sizes 8,10,12, and 16. Adjustthe followingvideo properties inthe same
manner as we did earlier for the Entry Fields.

m  Group Boxes:
- Foreground—Dark Green (3rd column, 4th row)
- Background—White

- Font—Arial/ltalic/8
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m ListBoxes:
— Foreground—Dark Green
- Background—White
—  Font—Arial/Bold/12
m Literals:
— Foreground—Dark Green
- Background—White
- Font—Arial/Regular/10
m  Prompts:
—  Foreground—Dark Green
- Background—White
- Font—Arial/Bold/12
m  Pushbuttons:
- Foreground—White
- Background—Dark Green
- Font—Arial/Bold/10
Notice that the colors for the push buttons are reversed from the other items.
m DialogBoxes:
— Foreground—Does not need to be set
- Background—White
- Font—Does not need to be set

7. When you arefinished, selectthe OK push button.
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Add Exit States

Whilewe are here atthe Business System Defaults diagram, we canas well add a couple
of Exit State Values that we will be usinglater.

Follow these steps:

o
1. Fromthe Toolbar selectthe Exit States.... | icon.

2. Select sys EGOLF SERVICES from the ExitStates panel andthen select the Add...
push button. Add a new exit state with the following properties:

m  Exit State Name—xfr to egolfer home
m  Termination Action—Normal

m  Message Type—None

m Message Text—Leave itblank.

3. Select <Global Exit States> from the Exit States panel and then select the Add...
push button. Add a new exit state with the following properties:

m  Exit State Name—password mismatch
m  Termination Action—Normal
m  Message Type—Error

m  Message Text—The passwords entered do not match. Re-enter your
passwords.

Select the Close push button

4. Expand <Global Exit States> (if necessary)and select the exit state RETURN. Select
the Properties... push button and change the Message Type to None. Select OK and
then Close.

Notice that from the Business System Defaults diagramyou can set up other
business system-specific things like Commands, Edit Patterns, and Web Properties.
Some of these options areavailablefromthe Toolbar, others have to be selected
from the Menu Bar Detail option.

5. Closethe Business System Defaults panel by selecting the lower of the two X in
the upper right hand corner.
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Design Windows and Web Pagdes

We arenow about readyto startdesigning our windows/Web pages.Regardless of the
fact that we ultimatelyintend these to be Web pages, we use the window/dialog design
facilities within the Toolset. For the sake of discussion, for the remainder of this section
we will generically refer to them as windows.

Designing windows generally consists of seven steps:
1. Decidingwhat data is goingto be displayed onthe window

2. Creating the information views inthe procedure step action diagramnecessary to
supportthat data

3. Decidingwhat GUI controls will beused to represent that data

4. Adding the data GUI controls and related events (ifany)

5. Detailingthe data-related events
6. Adding non-data GUI controls and related events (ifany)

7. Detailingthe non data-related events

Any informationthat you aregoing to display ona window must have a corresponding
export view inthe clientprocedure step action diagram. If you expect to bringthat
information backintothe procedure step action diagram, then you must have a
correspondingimportview as well. These import and export views are mapped to the
correspondingentry field on the window. However, the number of situations in which
information needs to be displayed withouthavingto be brought backinto the
procedure step action diagram for further processingis solowthat, in most cases, the
import views can look exactly likethe export views.

When placingthesedata fields onthe window, you need to decide how that
information will be presented. Forinstance,if you were going to put a field on a window
representing a person's gender, that field can be justanentry fieldin which you type
either male or female. Yet, this information canjustas easily bepresented asaradio
button, a check box, or even a drop-down list. The Toolset will defaultto a particular
GUI control based on the number of permitted values for an attribute, or the size of the
group view. These defaulted GUI controls canthen be changed ifrequired.

For many of these GUI controls, you can define events. For example, you can define a
click event for a check box. If someone clicks onthatcheck box, the event handler
associated with it will execute. Event handlers arelikelittle paragraphs of codethat are
executed. Event handlers appear belowthe main logic of the clientprocedure step
actiondiagram.

Inaddition to data-related GUI controls, youcanhave non data-related GUI controls.
Examples of these include push buttons, menus, tool bars, group boxes, and pictures.
Some of these can have events assigned tothem as well, such as the push button, which
often has a click event associated withiit.
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Finally, thewindow or dialogas a wholecan have events assignedto itas well. For
example, ifyou want a dialogto open with some information already pre-populated,
then you canassignan open event to the dialogto get thatinformation.

eGolf Services Home

The firstwindow we are goingto designis the eGolf Services home page. See the
window examples shown previously to familiarize you with how the window will look.

Inaddition, referringto the seven steps for designinga Ul, the firsttwo steps involve
dealing with the data-related GUI controls. This particular window does not display any
data. However, itdoes have non-data controls (the two push buttons), some literals,
andthree images (the title banner across thetop, a banner down the left side,and a
golfer image inthe top left corner). Therefore, we will placethem on the window and
detail any events associated with them.

To useimages ina model, they must be includedin part of the model directory. Before
we startdesigningthe window, let us make surethe images areaccessible.

Follow these steps:

1. Locate the component model directorydjscapla.iefand copythe contents of the
html\image and bitmap folders to your model's (egolf.ief) html\image and bitmap
folders.These images and bitmaps were not really needed by the component
model, but the component model made for a nice delivery mechanism.

2. Openthe window designer by double-clicking on the eGolf Services dialogin the
navigationdiagram. Arepresentation of the window will appear.Roughly, resizethe
window design by moving the cursor alongoneedge of the window or another until
you get the double-sided arrow. Then click-and-dragthe edge to the desired size.
For now, be sure to give yourself plenty of room on the window in which to work.
Later, we will resizeitbackto a better sizewhen we arefinished layingoutthe rest
of the controls.

Add the Push Buttons
The firstthings we are goingto add to the window are the two non-data GUI control
objects, the push buttons.
Follow these steps:

1. Fromthe Menu Barselect Add, and then select Push Button....

2. For the Push Button Properties, enter signup!inthe Text: entry field. Notice that
the default Button Action is to execute the procedure step. However, for Client
Procedure Steps, most logicis executed with event handlers.
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Select the Events... push button and examine the Event Processingdialog. At the
top, itdisplaysthe control object, the sign up! push button. The Defined Events
panel shows the events that have been assigned to this object. Currently there are
none. Inthe Event, Details section, you can create new events for this object. Inthe
Event Type: drop-down list, you canselect the type of event you want to create for
this object. Onlyclick events areallowed for push buttons. Inthe Action Name:
entry field, you cantype inthe name for the clickevent that you want to create.

We aregoing to et the Toolset create the event and generate a name for the event
as well.To do so, select the Add push button. An event is created and added to the
Defined Events panel.

The naming convention for the event used by the Toolset is the window name
(EGOLF SERVICES), an abbreviation for the object type, (PB, for push button), the
name of the object, (SIGN UP), and the type of event, (CLICK). In this case, this gives
us the name EGOLF SERVICES PB SIGN UP CLICK.

Select the Close push button.

The Button Action on the Push Button Properties panel now indicates thatthe push
button Executes Click Event. Select the OK push button. With the cursor (which now
resembles a rectangle), select a position onthe window closeto where we
ultimately want the push button. Do not worry ifitis notinthe exact position, as
we canrepositionitlater.

Ifyou have multipleadds turned on, we can continue and add the next push button.
If not, from the Menu Bar, select Add, and then select Push Button.... Enter login
for the Text, check the Is the Default Push Button check box, and then select the
Events... push button.

On the Event Processingdialog, selectthe Add push button to have the Toolset
automatically createan event for us, and then select the Close push button.

On the Push Button Properties dialogselectthe OK push button, and then placethis
push button below the firstone. Do not worry so much about getting itexactly
underneath the firstone; we will positionthem more accurately later.If you have
multipleadds turned on, select Cancel on the Push Button Properties panel after
positioning thelogin push button.
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Add GUI Statements to Action Diagram

Add Literals

We can now add the action diagramstatements to these two events. The only thing we
want either of these two actions todo is to open the appropriatesecondarydialog.

Follow these steps:

1.

If necessary, move the window design out of the way by click-and-draggingitfrom
=

the title bar, and from the Toolbar select the Action Diagram — iconto open the
procedure step actiondiagram.If necessary, scroll up and noticethat the two event
handlers have been added below the main procedure step logic.

Select EVENT ACTION egolf servic pb sign up click. Then from the Menu Bar, select
Edit, then Add GUI Statement, and then select Open.... Select the Dialog EGOLFER
REGISTRATION, andthen select the OK push button to add the statement.

Select EVENT ACTION egolf servic pb login click. Then from the Menu Bar, select
Edit, then Add GUI Statement, and then select Open.... Select the Dialog EGOLFER
LOGIN, andthen select the OK push button to add the statement.

Closethe procedure step actiondiagram.

Follow these steps:

1.

From the Menu Bar select Add, and then select Literal.... For the Literal Properties
enter New Golfer:, then uncheck the Center Vertically and Horizontally check
boxes. Select the OK push button and position the literal to the left of the sign up!
push button.

Ifyou have multipleadds turned on, you can continueto do the same for each of
the literals inthefollowinglist. Select the Cancel push button when you are
through. If you do not have multipleadds turned on, add the literals fromthe Menu
Baras describedin step number one. Lay each one out roughlyas indicatedinthe
window example shown earlier.

m  Existing Golfer:

m  Withthe clickofa mouse you can...
m  Enter your most recent scores

m Determine your golf handicapindex
m Update your profile

Note: If you make a mistake, justdouble-clicktheliteral and correctit. If you need
to move them arounda little, you canright-click-and-drag them with the mouse.
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Add Imagdes

Position the Objects

3. Whilethe literalsinherited the properties stated in our Business System Defaults,
we want to override the fonts for the New Golfer and Existing Golfer literals. Select

M

the New Golfer: literal. Fromthe Toolbar, select the Video Properties ... icon.
Uncheck the Automatic checkbox for Font and press the Select... push button to
bring up the Font dialog. Changethe Font properties to Arial/Bold/12 and select
the OK push button. Resize the literal box the way we did with the window so that
the entire literal isvisible.

4. Perform the same steps for Existing Golfer: as you did for New Golfer:.

Now we want to add the images. Bitmaps areused for window design, while GIFs and
JPGs are used for Web pages. Generally, you need both bitmaps and GIF/JPG for Web
design. Sinceour Web generation is based on our window design, you need a bitmap for
the window design and a corresponding GIF/JPG with the same name for the Web
generation.

Follow these steps:

1. Fromthe Menu Barselect Add, and then select Picture.... Inthe Picture Properties
panel, select the bitmap egolf services from the Bitmap: drop-down list,inthe
Name: entry field enter picturel, and for the HTML Extension: enter gif. Select the
OK push button and position the picture atthe top left of the window. Resize the
rightside of the window to fit with the heading banner.

2. Repeat the previous steps to add the egolfside picture to the left side of the
window below the eGolf Services heading banner. Name it picture2 with the HTML
Extension: of gif. Overlap them slightly where they meet.

3. Add the duffer picture to the top left corner. Name it picture3 with the HTML
Extension: of gif.

The Toolset provides the capability to easily position many objects ona window relative
to one other object on the window. The firstobjectis likea pivot point. You manually
position one object on the window where you want it, and then automatically position
the other objects relativeto the firstobject.

Follow these steps:

1. First,we wantto left justify New Golfer: and Existing Golfer:relativeto each other.
Manually position New Golfer: on the window where you wantitby right-clickingit
anddraggingit to the desired position. With the focus still on New Golfer:, press
and hold the Ctrlkey and select Existing Golfer:.

2. Fromthe Menu Bar,select Edit, and then Position.... In the Field Positioningdialog,
select the Align Vertically Left checkbox. Then select the Separate Vertically
checkbox, enter the Distancevalue 10,and selectthe OK push button.
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eGolfer Registration

3. We wantto alignthe push buttons relativeto the prompts, but firstwe want to give
the push buttons a more svelte appearance. Select the sign up! push button and
resizeitmakingitslightly lesstall,butnot so much as to impactthe lettering. Now
we want to positionitrelativeto the New Golfer: literal. Manually positionitto
where itis the correct distanceto the right of New Golfer: This will placeitto the
right of Existing Golfer:as well.

4. Select New Golfer: Whileholdingthe Ctrlkey on your keyboard, selectthe sign up!
push button. From the Menu Bar select Edit, and then select Position.... In the Field
Positioning dialog, selectthe Align Horizontally Top check box, and then select the
OK push button.

5. Now, we want to position the login push button relativeto the locationand height
of the signup! push button. Select the sign up! push button. With the Ctrl key on
your keyboard held down, select the login push button. From the Menu Bar select
Edit, and then select Position.... On the Field Positioning panel, selectthe Equal
Height and Equal Width check boxes. Select Align Vertically Left. Then select the
Separate Vertically checkbox, enter the Distancevalueof 10, and selectthe OK
push button.

6. To alignthethree bulleted literals, select— Enter your most recent scores. Then,
usingthe Ctrlkey on your keyboard, select the other two literals. Fromthe Menu
Bar, select Edit, and then select Position.... Select the Align Vertically Left checkbox
andthe Separate Vertically checkbox, then enter a distance 4. Whilethey all still
have focus, right-click-and-drag them as a group to where you want them.

7. Finally,right-click-and-drag the With the click of a mouse... literal to a suitable
location. Your window/Web page should now look very similar to the example
shown earlier.

8. To closethe window designer, from the Toolbar selectthe Close Window E icon.

9. Save your model.

See the window examples shown earlier and familiarize yourself with the eGolf Services
Registration Web page. On this page, we have a coupleof images, some literals,some
push buttons, and some entry fields.The entry fields aredata-related controls and
normally we placethem first. For each data-related object, we need to determine what
information views are required to supportthat object, and what GUI data-related
control will beused to represent each piece of data.
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Add Views

All the information abouta golfer (other than their handicapindex)is used on this page.
However, we are going to pass all of this information, plus thehandicap index, to the
golfer's home page. Essentially, weneed an export view with all of the golfer's
information.In addition, we have two views of a golfer's password. One is for their
confirmation. This means that we actually need two export views of a golfer, one with
all of their information, and another with justthe password.Once we create the
necessary export views, we will justcopy them to the imports. We will then place (map)
these views to data-related controls onthe window.

In addition to deciding which views are required, we would decide which type of
data-related control would be used to represent the data. Examples of data-related
controls areentry fields, radio buttons, check boxes, and drop-down lists. Wearegoing
to be usingentry fields.

Follow these steps:

1. Inthe Navigation Diagram,selectthe eGolf Services Registration dialog. From the
Toolbar, select the Action Diagram icon. Notice that ittakes you to the same EGOLF
SERVICES HOME procedure step action diagramthat we were at before. Thisis
because all of the secondary dialogs sharethe same diagramas the primary window
or primarydialog.

2. Inthe procedure step actiondiagram, select EXPORTS. Then, from the Menu Bar,
select Edit, then Add View..., and then select Add Entity View.... In the Name entry
field, enter export, then select GOLFER, then selectall ofits attributes by selecting
GOLFER again,andthen select the OK push button.

3. Add another export view of golfer with justthe password attribute. N\ame the view
export confirmation.

4. Expand all theviews.

5. Copy the export views to the import views. Name them import and import
confirmation.

6. Ifa golfingfoursome all registered at the same time usingthe same browser
session,each time the registration page came up it would probably contain the
previous golfer's information. To prevent this from happening, we cancreate a local
view of a golfer that serves no purpose but to initialize the export views before
opening the registration or login pages. Copy the export golfer to the LOCALS: view,
namingthe local view local.

7. Now, we want to initialize the export golfer with the blank golfer. Select EVENT
ACTION egolf_servic_pb_sign_up_click. From the Menu Bar, select Edit, Add
Statement..., select Move..., select local golfer, select export golfer, and then select
the Add push button.

8. Add another statement to move local golfer to export confirmation golfer.
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9.

Copy the two move statements to the login event action.Your actiondiagramsofar
shouldlooklikethe following example:

— EGOLF_SERUICES_HOME
IMPORTS:
Entity View import_confirmation golfer (optional,transient,import only)
password {optional)
Entity View import golfer {optional,transient,import only)
password {optional)
first_name (optional)
last_name {(optional}
email_address {optional)
handicap_index {optional)
userid (optional)
EXPORTS:
Entity View export_confirmation golfer {transient,export only)
passuord
Entity View export golfer (transient,export only)
password
first_name
last_name
email_address
handicap_index
userid
| _ocaLs: |
Entity View local golfer
password
first_name
last_name
email_address
handicap_index
userid
ENTITY ACTIOHNS:

— EVENT ACTION egolf_servi_pb_sign_up_click
MOVE local golfer TO export golfer
MOVE local golfer TO export_confirmation golfer
OPEN Dialog Box EGOLFER_REGISTRATION

— EVENT ACTION egolf_servi_pb_login_click
MOVE local golfer TO export golfer
MOVE local golfer TO export_confirmation golfer
OPEN Dialog Box EGOLFER_LOGIN

10. Save your model.

Lay Out the Data Control Objects

Follow these steps:

1.

Closethe actiondiagram.Inthe Navigation Diagram, double-click the eGolf Services
Registration dialog. We would likeall of our windows to be roughly the same size.
To assistwith resizingthis window, open the eGolf Services window and placeone
window over the other suchthatyou canresizethe eGolf Services Registration
window to be roughly the same sizeas the eGolf Services window. Once they are
about the same size, closethe eGolf Services window by selectingitfirstand then

selecting the Close Window E icon from the Toolbar.
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With the eGolf Services Registration window design open, from the Menu Bar select
Edit, and then select Field Design....

Inthe Field Design dialog, youare presented with a listing of the procedure step
actiondiagram's exportviews, along with some special fields which includethings
likethe current date, current time, error message field,and current timestamp.
Next to the export view, it tells you the type of field as well as the prompt for the
field. These are the defaulted values for these export views. However, we can
change each of these defaulted values by firstselecting the export view from the
list,and then modifyingits properties inthe Field group box at the bottom of the
panel.For example, all of these have defaulted to the type of entry field. Whileit
does not make particular sensein this example, we might want one of the entry
fields to be a check box. So we canselect it from the list,and then inthe Type:
drop-down listatthe bottom of the panel, changeitto a check box control.

Whilewe want all of these to be entry fields, accordingto our specifications, each
of the prompts are suffixed with a colon. Prompts are the labels thatgo with each
field. Other changes include changingthe prompt Useridto User ID: and the
confirmation password from Password to Confirmation Password:Inaddition, we
want to verify the view mapping.

View mappingis a fairlyimportantconceptthat should not be confused with view
matching. View matchingis used to define which informationviewin one action
diagramis passed to which information view in another action diagram. View
mappingis similar, butitis between an informationviewinanactiondiagramanda
field on a window, Web page, or screen. Windows, Web pages,and screens are
actually separate pieces of generated code. View mapping defines whichfieldon a
window will be used to displaytheinformation placedinthe actiondiagram's
export view, and whichimport view in the action diagramwill receivethe data that
was entered into a field on the window. In the Field Definition dialog, selectthe
EXPORT GOLFER USERID. Inthe Field group box inthe lower halfof the panel, you
should see that the Type: is an Entry Field, the Name: is USERID1, the Prompt: is
Userid,and itis usingthe <Default Edit Pattern>.
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To check the view mapping, selectthe Properties... push button. Then, inthe
subsequent Entry Field Properties dialog, in the Import View: drop-down selection
listselect IMPORT, and inthe Prompt: entry field, enter User ID:.

Field Design

Views Type Prompt
Export Uieus -
view of EXPORT_CONFIRMATION
entity GOLFER
attr PASSWORD Entry Field Password
view of EXPORT
entity GOLFER
attr PASSWORD Entry Field Password
attr FIRST_NAHME Entry Field First Hame
attr LAST_MNAKME Entry Field Last Hame
attyr EMAIL_ADDRESS Entry Field Email Address
attr HANDICAP IHDEX Entry Field Handicap Index
sysattr |

sysattr — Attribute

zﬂz:ii: Impart View: j

sysattr Export View: |EXPORT ﬂ _Ij

1 Enity: GOLFER =] 4
Name: | usErD =

. -
Field Domain: ITEXt I
Type: I_Enh'\,r Fiel Length: I 8 ™ Case Sensitive vI

Decimals: I 0 I~ warying Lenath

Mame: I USERID1 n= -

rField

Mame: | UsERID1

renance | Close I Help I

Prompt: I User ID: j

EditPattern: | <Default Edit Pattern> =]

Edit Align: |Default & I

[~ Autoscroll ¥ Margin Box

[~ Read Only [~ Upper Case

[ Auto Tab [~ Password

0K I Canoell Help I

What this panel is showingis thaton the window we are going to have an entry
field. This entry field will be used for two purposes.One purpose is to display
whatever information the action diagramlogic places into the export golfer userid.
The other purposeis totake whatever informationis entered into that entry field
andplaceitintothe procedure step's import golfer userid.

The other thing we changed is the prompt. Prompts arethe labels associated with
fields. When we actually placethis field on the window, we will firstbe presented
with the prompt to placeon the window, and after placingthe prompt, we will then
be presented with the actual field to placeon the window.
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Notice also the following check boxes.
Margin Box check box
Places a box around the entry field
Read Only check box
Prevents anyone from entering anyinformationinthe field
Password check box
Prevents the characters beingtyped into the field from being displayed

To finish placing this field on the window, on the Entry Field Properties panel select
the OK push button, and on the Field Design dialogselectthe Place push button.
The cursor will changeto a rectangle indicatingthe prompt. Move the rectangle
(prompt) to the location for the User ID prompt that was indicated in the window
examples shown earlier and selectthat location. Immediately after placingthe
prompt, you will be presented with another rectangle thatindicates the field. Select
alocationsome distanceto the right of the prompt for the field placement. If, after
placingthe field, you still seesome leftover screen refresh artifacts (suchas a
rectangle inthe center of the window), you cansafelyignorethem.

Note: If you make a mistake, after placingthefield onto the window simply
double-clickitto bringits Properties panel back up. To move it, right-click-and-drag
it.

To placethe password, from the Menu Bar select Edit, then select Field Design....
Select EXPORT GOLFER PASSWORD and then select the Properties... push button.
To complete the view mapping, select IMPORT from the Import View: drop-down
list,placea colon (:) after the Prompt: Password, placea checkmarkin the
Password check box, selectthe OK push button, select the Place push button, and
placethe prompt followed by the field onto the window. Resize the prompt if
necessary.

To placethe confirmation password, fromthe Menu Bar select Edit, then select
Field Design.... Select EXPORT CONFIRMATION GOLFER PASSWORD and then select
the Properties... push button. To complete the view mapping, select| MPORT
CONFIRMATION from the Import View: drop down list, changethe Prompt: to
Confirm Password:, placea checkmark inthe Password check box, selectthe OK
push button, selectthe Place push button, and placethe prompt followed by the
field onto the window.

214 Tutorial



Designing Client Procedures

Positioning

You canplacemultiplefields consecutively. Using Field Design, define the view
mappingand prompt properties for the EXPORT GOLFER FIRST NAME, LAST NAME,
and EMAIL ADDRESS without actually placing them.

Note: To define the properties for the next field, you will haveto unselect the first
field to enable the Properties... push button.

After definingall of their properties, re-select all three fields and then selectthe
Place push button. You will be presented with the prompt for the firstfieldinthe
selectionlist, followed by its actual field. This will berepeated for all three fields. It
is useful to firstorder the fields in the Field Design dialog by usingthe Move push
button. First, select the attribute you want to move, andthen selectthe attribute
you want to move the initially selected attribute below.

By now, you can be thinking that your window does not look very great. Let us stop for a
moment and go through a few positioning steps to make it looka little bit better.

The firstthingyou can have noticed when placingtheemail entry fieldis thatit
extended off the rightside of the window. We can make it look better by makingit the
same sizeas the name fields.

Follow these steps:

1.

Select the Last Name entryfield (not the prompt). Hold down the Ctrl key on your
keyboard whileselecting the Email Address entry field. From the Menu Bar select
Edit, select Position..., selectthe Equal Width check box, and then select the OK
push button.

Reviewing the window design, there are two determining factors affectingour
overall layout. Confirm Password is the widest prompt, and we want all of the fields
to alignwithits rightside.Inaddition, the combined Email Address prompt and
fieldis the widest total line, which we would like centered.

Select the prompt Confirm Password: and then, usingthe Ctrlkey, select all of the
other prompts. From the Menu Bar select Edit, select Position..., selectthe Equal
Width check box, and then select the OK push button. Ifyou get a warningthat you
are goingto overlap some fields, selectYes.

Now, selectthe Email Address prompt and, with the Ctrl key, selectthe Email
Address field. From the Menu Bar select Edit, select Position..., select Align
Horizontally Bottom, select Separate Horizontally by a Distance of 5, select Move
Horizontally Center, and then select the OK push button.

Select the Email Address field (not the prompt) and with the Ctrlkey held down
select the Last Name field and the First Name field (again, justthe fields, not the
prompts). Then, from the Menu Bar, select Edit, select Position..., selectAlign
Vertically Left, select Separate Vertically by a Distance of 5, Select Arrange
prompts againstthe fields,and then select the OK push button.
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5. Next, select the First Name field,and with the Ctrlkey held down select the
Confirm Password field,and the User ID field. From the Menu Bar, select Edit,
select Position..., select Align Vertically Left, select Arrange prompts against the
fields, and then select the OK push button.

6. Finally,selectthe Confirm Password field and with the Ctrl key held down select
the Password field. From the Menu Bar, select Edit, select Position..., select Align
Vertically Left, select Separate Vertically by a Distance of 5, select Arrange
prompts against the fields, and then select the OK push button.

Add the GUI Controls

Now we canadd the non-data-related GUI controls. We can startwith the pictures.

Add the Pictures

Follow these steps:

1. Fromthe Menu Barselect Add, then selectPicture.... In the Picture Properties
drop-down listselect golfrainback, inthe Name: entry field enter picturel, inthe
HTML Extension: entry field enter gif, and then select the OK push button. Position
the picture at the top of the window.

2. Add another pictureon top of the previous picture. Inthe Picture Properties
drop-down listselect golfrain_banner, inthe Name: entry field enter picture2, in
the HTML Extension: entry field enter gif, and then select the OK push button.
Center this pictureon top of the previous picture.

If you have multipleadds turned on, cancel out of the PictureProperties dialog.
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Add the Literals

Add the Push buttons

Follow these steps:

1.

From the Menu Bar select Add, then select Literal.... Enter eGolfer Information,
remove the check boxes for Center Vertically and Center Horizontally, and then
select the OK push button. Placethe literal as indicated inthe examples shown
earlier.Then, change the default font by selectingthe Detail and Video Properties...

from the Menu Bar or by selectingthe Video Properties... HH icon from the
Toolbar.Then unselect the Automatic checkbox for Font and select the Select...
pushbutton to bringup the Font dialogand setthe font to Arial/Bold/16. Resize the
literal if necessary.

Add the remainingfiveliterals inthesame way. Use the default fonts for all of them
except the lastone, which states, Review your information before continuing.
Thank you!. Make it Arial/Bold/10.

Left justify verticallyall of the literals except the lastone, which we want to Move
Horizontally Center. You may have to slightly re-position some of your fields and
literals.

Note: Inadditionto usingthe Ctrl key to select multipleobjects, you can use the
mouse to lassoseveral objects by click-and-dragging thelasso around them. Objects
canthen be moved as a group by right-click-and-dragging them to the desired
location or by usingthe positioning feature.

We will nowadd the two push buttons and their associated events and logic.

Follow these steps:

1.

From the Menu Bar select Add, then select Push Button.... In the Push Button
Properties Text: entry field enter <Back>. For the back Button Action, we want to
perform a special action.Selectthe Special Action radio button andinthe
drop-down listselect Cancel — Close without Execution. This will closethe current
dialogandtake us backto the originatingdialog. Selectthe OK push button on the
Push Button Properties dialogand placethe button as shown in the example.

If you have multipleadds turned on, you can continueand add the next push
button. Otherwise, from the Menu Bar select Add, then select Push Button.... Inthe
Push Button Properties Text: entry field enter <Next>. Check the Is the Default
Push Button check box.

For the next Button Action, we want to execute an event. Select the Events... push
button. In the Event processingdialog, selectthe Add push button to let the Toolset
generate a new click event for the push button. Notice the event name and then
select the Close push button. Select the OK push button on the Push Button
Properties dialogand placethe button as shown inthe example.

Chapter 4: Design 217



Designing Client Procedures

Resize one of the buttons making itslightlyless tall. Then, with focus still on the
resized button, clickthe other push button whileholding down the Ctrl key. Then,
from the Menu Bar select Edit, and then select Position.... Then select Equal Height
and Equal Width, select Align Horizontally Bottom, select Separate Horizontally by
a Distance: of 20, select Move Horizontally Center,and then select the OK push
button.

For the back push button, we justperformed a special action. For the next push
button, we want to actually call the Maintain Golfer server to register the golfer. To

open the procedure step action diagram, from the Toolbar select the Action
=

Diagram ~ jcon.Ifthe iconis not enabled, make sureyou have one of the dialogs
selected inthe Navigation Diagram.

We only want to register the golfer if the two passwords thatwere entered match.

This brings up another interesting topic. Where should this type of validation be
performed? Shoulditbe inthe clientprocedure step, as we are about to put it?
Shouldit bein the server procedure step? Alternatively, more likely,shoulditbein
the elementary process?

If you want the same business ruleto applyregardless of who performs the
transaction, or where, when or how the transactionis performed, then you would
probably want the validation to be in the elementary process.|fthe rules canvary
for any of the reasons specified earlier, then you will likely wantthe rules in the
clientprocedure step.

For example, inthis particular casewe areallowing golfers to register themselves
online.When the golfers do that, we do not want them to enter their password
incorrectly, so we make them enter ittwice. But we canalsohavea batch
procedure in which we get feeds from local golfclubs, proshops,andsporting
goods stores where we set up prospects with some common password, like their
lastname, or the store name from which we got the feed, and then email them and
invitethem to login, changetheir password, and enter their scores. We canset the
password differently depending on how we set them up. Insucha case, itwould
make more sense to placethe validationrules in thedifferent procedure steps,
onlineversus batch. We are goingto put the check here inthe clientprocedure.

Inthe procedure step action diagram, from the Tool Palette select the If push
button and with the cursor (which now resembles a crosshair), selectthe event
handler EVENT ACTION egolfer_reg_pb_next_click. Then inthe Add Statement
panel,select the expression attribute view, selectthe entityview import golfer,
select the attribute password, select the operator IS EQUAL TO, select the
expression character view, select the entity view import confirmation golfer, and
then select the Add push button.

Ifthe golfer passes the test, then we want to set the system attribute Command to
register andthen call the server procedure step. With the If statement still
highlighted, from the Menu Bar select Edit, then select Add Statement.... Then
select Command is..., select the expression command value, select the command
REGISTER, selectthe OK push button, and then selectthe Add push button.
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Add Procedure Step Use Statement

Set Exit State

Now we want to add the procedure step usestatement, matchingthe import views of
the server with the import views of the client,and the export views of the server with
the export views of the client.

Follow these steps:

1.

With the Command is statement highlighted, from the Menu Bar select Edit, select
Add Statement..., select Procedure Step Use..., selectthe non-display procedure
step maintain golfer, and then select the Add push button.

Inthe MAINTAIN GOLFER Import View Matching panel select IMPORT GOLFER, then
from the possiblesupplyingviews inthe client EGOLF SERVICES HOME select
IMPORT GOLFER, select the Match push button, and then selectthe Close push
button.

Next, inthe MAINTAIN GOLFER Export View Matching panel, select EXPORT
GOLFER, andinthe PossibleReceiving Views for EGOLF SERVICES HOME select
EXPORT GOLFER, then the Match push button, and then the Close push button.

Ifthe call tothe server was successful, we want to closethis windowand flowto the
eGolfer home page. Setting the special system attribute Exit State cantrigger flows. To
determine ifthe call was successful, we canfirstcheck the Exit State valueto seeifit
was set to processing ok.

Follow these steps:

1.

From the Tool Palette, select the If push button, and then select the USE maintain
golfer statement. Inthe Add Statement panel select the expression exitstate,
select the relational operator ISEQUAL TO, expand the Global ExitStates andselect
Processing OK, select the Select push button, then the Add push button.

From the Tool Palette, select the push button Exit State, and then selectthe IF
EXITSTATE IS statement. Then in the Exit State Selection panel, expand EGOLF
SERVICES, select XFR TO EGOLFER HOME, select the Select push button, and then
select the Add push button.

With the EXIT STATE IS statement still highlighted, from the Menu Bar select Edit,
then Add GUI Statement..., then selectClose.... Next, select Dialog BoxEGOLFER
REGISTRATION, andthen select the OK push button.

We still need to set anexit state to handlea situationin which the passwords do
not match. Select the bottom of the bracket for the IF EXITSTATE IS statement, then
from the Menu Bar select Edit, and then Add Statement..., then selectElse. Then,
from the Tool Palette selectthe EXIT STATE IS push button, select the Else
statement you justadded, select the Exit State value PASSWORD MISMATCH,
select the Select push button, and then select the Add push button.
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5. The completed event handler shouldlookas shown:

— EVENT ACTIOHN egolfer_reg_pb_next_click
— IF import golfer password IS EQUAL TO import_confirmation golfer password
COMMAND IS register
USE maintain_golfer {procedure step)
WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer
WHICH EXPORTS: Entity Uiew export golfer FROH Entity Uiew export golfer
IF EXITSTATE IS EQUAL TO processing_ok
EXIT STATE IS =fv_to_egolfer_home
CLOSE Dialog Box EGOLFER_REGISTRATION
ELSE
EXIT STATE IS password_mismatch

6. Saveyour model.

Note: When designinga window, you have the opportunity to placefields ona
window that have not firstbeen defined inyour export views. This can be
accomplishedina number of different ways, but ultimately results fromchanging
the view (mapping) properties of the field as you placeiton the window. This
feature allows you to develop windows usinga RAD- or RAP-type methodology,
whereby you startrelatively early designing your user interface before the
underlyingaction diagrams have been developed.

7. New users often end up addingfields to their windows incorrectly mapped to a
known view and end up with additional unknown or extra views in their action
diagrams. Take a few minutes to review your import and export views inthe client
procedure step actiondiagram.Ifyou have anyviews inyour actiondiagram's
import or export views other than what was shown, then you will need to correct
them.

Correcting them involves determining which field on the window design caused the
view to be created, re-mapping that field to the correct views inthe actiondiagram,
andfinally deleting the extraneous views from the action diagram.The extra views
cannot be deleted ifthey are mapped to afield on a window.

If you have any extraneous views, return to the window design, double-clickeach
field on the window, and review its view mapping. Change the field's view mapping
to the correctviews inthe import and exports, and then delete the view from the
actiondiagram.Ifyou are not allowed to delete the view, then itis probably being
reused on another field as well.

8. Ifnecessarysaveyour model again.

9. Closethe actiondiagram.
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Fine-tune Push Buttons

The lastthingwe want to do is to disablethe next push button until all of the entry
fields have something entered into them. In other words, all fields arerequired, and we
do not want the golfers to continue until they have entered something into every field.

Follow these steps:

1. Onthe window design, selectthe Next>push button. From the Menu Bar select
Detail, and then select Disabled By.... Inthe DisablingStates dialog,inthe upper
panel select the state THE Push Button 'Next>' IS DISABLED WHEN, and in the
lower panel scroll down if necessaryand selectthe condition Entry Field 'User ID:'
does not have data. Select the Add push button to add the condition to the upper
panel.

2. Now selectthe unmatched OR inthe upper panel and select the Entry Field
'Password:' does not have data from the lower panel and select the Add push
button.

3. Followthe steps described instep number two to add the rest of the disabling
conditions:

m Confirm Password:
m  FirstName:
m lLastName:

m Email Address:
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eGolfer Login

4. The completed disablingstates shouldlooksimilar to the followingdialog:

Disabling States

Select a skate to add ko or delete

THE Push Button 'Hext >' IS DISABLED WHEN -
Entry Field 'User ID:' does not have data

o Entry Field 'Password:' does not have data

o Entry Field 'Confirm Password:' does not have data

o° Entry Field 'First Mame:® does not have data

o Entry Field ‘Last Hame:' does not have data

OR

Entry Field 'Email Address:' does not have data h

Select & condition to add

Entry Field "Email Address:' has data ~
Entry Field "Email Address:" does not have data

Entry Field ‘Last Hame:' has data

Entry Field ‘Last Hame:' does not have data

Entry Field ‘First Hame:' has data

Entry Field "First Hame:' does not have data

Entry Field 'Confirm Password:' has data

Entry Field °Confirm Password:' does not have data

Entry Field ‘Password:' has data

Entry Field 'Password:' does not have data

Entry Field "User ID:' has data b

5. Select the Close push button.

6. Saveyour model.

Try to build the eGolf Services Login window on your own. We will includesystematic
instructions atthe end of the section, but try to do it on your own first. Review all of the
following key points before buildingthe window:

1. Resizethe window to make itroughlythe same size as the other two. You canopen
one of the other two windows and placeitbehind the new one to help you sizeit.

2. Usethe sametwo pictures we used on the Registration window, golfrainback and
golfrain_banner.

3. The heading eGolfer Login is a literal. After addingit, change its font to
Arial/Bold/16.

4. The lineacrossthepage is aliteral also, made up of approximately 40 underscores.
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When building additional secondary dialogs, you do not necessarily haveto add
additional exportandimportviews. Where possible, you reuse the existingaction
diagrams views. For this dialog, we do not need to add any additional views. The
User Id and Password fields arefromthe EXPORT GOLFER userid and password.
When placingthem on the dialog, make sureyou map them to the IMPORT GOLFER
useridand password.

Prompts created for a field aresaved, such that you canreuse for that same field on
any other window or dialog. When definingthe field's properties, use the prompt
drop-down listto selectthe prompts thatalready existfor these two fields that
have the colon after them.

Sincethe passwordfieldis a password field, check the password check box on the
field properties panel. That will causeasterisks to be echoed backto the user when
typingintheir password.

The back push button justperforms a Special Action, to Cancel — Close without
Execution.

The login push button performs a Click event. Let the Toolset generate the event
name. The event logicis virtuallyidentical to the event logic for the Registration
dialog, except you do not need to check the passwords. You can justcopy the logic
from the Registration event to the Login event and double-click each element of the
action diagramstatements that you need to change. These two elements are the
command, andthe dialogyou want to close. Make itthe default push button and
do not forget the disablinglogic.

The followingarethe systematicinstructions:

1.

Resize the window:

a. Inthe Navigation Diagram, double-click the eGolf Services Login dialog. Then,
inthe Navigation Diagram, double-click the eGolf Services Registration dialog.

b. Positionthe Login dialogover the Registration dialog, and with the cursor,
click-and-dragthe edges of the Login dialoguntil they are even with the
Registration dialog. Closethe Registration dialogand saveyour model.

Add the two pictures:

a. Fromthe Menu Bar select Add, then selectPicture.... In the Picture Properties
drop-down list, select golfrainback, inthe Name: entry field enter picturel,in
the HTML Extension: entry field enter gif, and then select the OK push button.
Position the pictureat the top of the window.

b. Add another pictureon top of the previous picture. Inthe Picture Properties
drop-down listselect golfrain_banner, inthe Name: entry field enter picture2,
inthe HTML Extension: entry field enter gif, and then select the OK push
button. Center this pictureon top of the previous picture.
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Add the heading:

a. Fromthe Menu Barselect Add, then selectLiteral.... Then enter eGolfer Login,
un-check Center Vertically and Center Horizontally, and then select the OK
push button.

b. Positionthe literal roughlyasindicated inthe example shown earlier.Then,
with focus on the literal, fromthe Toolbar selectthe Video Properties...ﬂE]
icon.Uncheck the Automatic checkbox for Font and press the Select...
pushbutton to bringup the Font dialog. Changethe Font properties to
Arial/Bold/16 and selectthe OK push button. Resize the literal sothatall of the
lettering shows.

Add the line:

a. Fromthe Menu Barselect Add, then selectLiteral.... Then, enter the
underscore key approximately 40 times. Un-check Center Vertically and Center
Horizontally, selectthe OK push button and position the literal roughlyas
indicated in the example shown earlier.

b. Select the underscoreliteral first,and then with the Ctrl key held down, select

the eGolfer Login literal. Fromthe Menu Bar select Edit, then Position.... Now
select Align Vertically Left, select Separate Vertically by a Distance:of 5, select
Move Horizontally Center, and then select the OK push button.

Placethe two fields onthe screen:

a.

From the Menu Bar select Edit, then select Field Design.... Then from the Field
Design panel, select EXPORT GOLFER USERID, select the Properties... push
button, and verify that the EXPORT GOLFER USERID is mapped to the IMPORT.
Then, from the Prompt: drop-down list,select User ID:, select the OK push
button, and then select the Place push button and position the field (prompt
firstand then the field) on the dialoginroughlythe positionindicated on the
example.

From the Menu Bar select Edit, then Field Design.... Then from the Field Design
panel,select EKPORT GOLFER PASSWORD, selectthe Properties... push button,
andverify the EXPORT GOLFER PASSWORD is mapped to the IMPORT. Then,
from the Prompt: drop-down list, select Password:, check the Password check
box, select the OK push button, and then select the Place push button and
positionthe field (prompt firstand then the field) on the dialoginroughly the
positionindicated onthe example. Resize the prompt if necessary.
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Select the Password prompt and then, with the Ctrl key held down, selectthe
User ID prompt (not the fields). From the Menu Bar, select Edit, select
Position..., check the Equal Width check box, and then select the OK push
button. Then selectthe Password field and, with the Ctrlkey held down, select
the User ID field.

After makingsure that onlythe Password field and the User IDfield have focus,
from the Menu Bar select Edit, then select Position.... Then select Align
Vertically Left, select Separate Vertically by a Distance: of 5, check Arrange
prompts against the fields, and then select the OK push button.

Finally, usingthe cursor, lasso both the fields and prompts (but not the two
literals) by click-and-dragging a box around them. Then select Edit, select
Position..., select Move Horizontally Center,and then selectthe OK push
button.

Add the back push button:

From the Menu Bar select Add, then select Push Button.

Inthe Text: field enter <Back, select the radio button Special Action, inthe
drop-down listselect Cancel — Close without Execution, and then selectthe OK
push button and position the push button roughly as indicated in the example.

Add the login push button:

a.

From the Menu Bar select Add, then select Push Button. Inthe Text: field enter
login, check the Is the Default Push Button check box, select the Events... push
button, select the Add push button to automaticallyadd a new event, select
the Close push button, and then selectthe OK push button and position the
push button roughlyas indicatedinthe example.

Resize the login push button with the cursor, makingit not quite so tall. Then
with the Ctrl key held down, select the <Back push button. From the Menu Bar
select Edit, then Position.... Then select the Equal Height and Equal Width
check boxes, select Align Horizontally Bottom, select Separate Horizontally by
a Distance: of 20, select Move Horizontally Center,andthen select the OK
push button.

Disablethe login push button:

a.

Select the login push button. Then from the Menu Bar, select Detail, then
Disabled By....

Inthe DisablingStates dialog, select THE Push Button 'login' IS DISABLED
WHEN, select the condition Entry Field 'User ID:' does not have data,and then
select the Add push button. Then, select the OR state, selectthe condition
Entry Field 'Password:' does not have data, select the Add push button, and
then select the Close push button.
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9. Add the actiondiagramlogic:

a. Sincethe loginlogicisverysimilartothe registrationlogic, wecanjustcopy the
registration logic and modify it. From the Toolbar, select the Action Diagram
icon.Inthe EVENT ACTION egolfer reg pb next click event handler,
click-and-dragthe cursor fromthe COMMAND IS statement to the bracket

ending the IF EXITSTATE IS statement to highlightthe section of code shown:

COHNAND IS register

USE maintain_golfer (procedure step)
WHICH IMPORTS: Entity View import golfer TO Entity View import golfer
WHICH EXPORTS: Entity Uiew export golfer FROM Entity Uiew export golfer

IF EXITSTATE IS EQUAL TO processing_ok
EXIT STATE IS xfr_to_egolfer_home
CLOSE Dialog Box GOLFER_REGISTRATION

b. Select the F8 (copy) key and, with the cursor (which now resembles a hand),
select the EVENT ACTION egolfer_log_pb_login_click event handler.Then
double-clickthecommand valueregisterin the login click event, selectthe
expression command value inthe Change panel, select the Command LOGIN,
select the OK push button, andthen select the Change push button.

c. Now, double-click EGOLFER REGISTRATION inthe CLOSE Dialogstatement in
the loginclick event, select Dialog Box EGOLFER LOGIN inthe Window
Selection panel,and then selectthe OK push button.

10. Save your model.
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11. The completed action diagramshouldlooklikethe followingexample. Closethe
actiondiagram.

EGOLF SERUVICES HOME

Entity Uiew import_confirmation golfer {(optional,transient,import only)
password (optional)
Entity View import golfer {optional,transient,import only)
password (optional)
first_name (optional)
last _name {optional)
email address (optional)
handicap_index {optional)
userid (optional)
EXPORTS :
Entity View export_confirmation golfer (transient,export only)
password
Entity Uiew export golfer {transient,export only)
password
first name
last_name
email address
handicap_ index
userid
LOCALS:
Entity View local golfer
password
fFirst_name
last_name
email address
handicap_index
userid
ENTITY ACTIOHS:
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— EUENT ACTION egolf_servi_pb_sign_up click
MOUE local gqolfer TO export golfer
MOVE local qolfer TO export _confirmation golfer
OFEH Dialog Box EGOLFER_REGISTRATIOHN
— EUEHT ACTION eqolf servi_pb login_click
MOUE local gqolfer TO export golfer
MOVE local golfer TO export_confirmation golfer
OPEN Dialog Box EGOLFER_LOGIH
— EUEHT ACTIOH eqolfer_req_pb next click
— IF import golfer password IS EQUAL TO import_confirmation golfer password
COMHAND IS register
USE maintain_golfer {procedure step)
WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer
WHICH EXPORTS: Entity Uiew export golfer FROHM Entity View export golfer
IF EXITSTATE IS EQUAL TOD processing_ok
EXIT STATE IS xfr_to_egolfer_home
CLOSE Dialog Box EGOLFER_REGISTRATIOH
ELSE
EXIT STATE IS password_mismatch

— EUEHT ACTION egolfer_log pb login_click

COMMAND IS login

USE maintain_golfer {procedure step)
WHICH IMPORTS: Entity Uiew import golfer TO Entity View import golfer
WHICH EXFORTS: Entity Uiew export golfer FROM Entity UView export golfer
IF EXITSTATE IS EQUAL TO processing_ok
EXIT STATE IS #fr_to_egolfer_home
CLOSE Dialog Box EGOLFER_LOGIH
ELSE
EXIT STATE IS password_mismatch

12. Close the eGolf Services Login window.
eGolfer Home

Refer backto the window examples shown earlier and familiarize yourself with the
eGolfer Home Web page and the pages directly accessed from it. On this window, we
have anadvertisingbanner, two group boxes, some push buttons, and some entry
fields,includinga scrolling list box.

To get to this page, golfers have hadto either successfully register or login. When this
page comes up, itwill automatically be populated with the golfer's name and handicap
index (ifthere is one) passedto it from the eGolf Services action diagram. Additionally,
we want itto open pre-populated with a listing of the golfer's scoringrecords, if the
golfer has any. To get the scoringrecords, we will assignan open event to the dialog
that will calltheLlist Scoring Record server procedure. Open events are triggered when
the window or dialogthey are associated with are opened. They perform any logic
associated with them prior to the actual display of the dialog or window.
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Once here, golfers canthen add, update, or remove scoringrecords.They canalso
update their own personal profiles or remove themselves entirely from our system.
When updatinginformation aboutthemselves, or removing themselves from our
database, we need only call the Maintain Golfer server. However, when adding,
updating, or deleting scoringrecords, there are three server procedures that we need to
call:.

m  The Maintain Scoring Record server procedure to make the indicated change

m  The List Scoring Record server procedure to re-populate/sort the scoringrecord list
on our primarydialog

m  The Maintain Golfer server procedure to recalculatethe handicapindex based on
this new information.

There are ways that are more efficient to handlethis, but this will keep our logic
relatively simple.

Reviewing the previous information and the window examples, we can determine that,
for our eGolfer Home primarydialogandits associated secondary dialogs; we aregoing
to need the combined views from the three server procedure steps. To get a jump start
on creatingthe views, we can go intothe eGolfer Home procedure step actiondiagram,
add procedure step use statements for each of the three servers, and use match and
copy to create the necessaryimportand export views.

Add Procedure Step Use Statements for Servers

To add Procedure Step Use Statements for Servers, read the followingsections.

Maintain Golfer

Follow these steps:

1. Inthe Navigation Diagram,selectthe eGolfer Home primary dialog. Then from the
Toolbar, select the Action Diagram icon. Withinthe EGOLFER HOME procedure step
actiondiagram, selectthe <blank line> followingthe empty ENTITY ACTIONS: view.
From the Menu Bar select Edit, then Add Statement, then Procedure Step Use.... In
the Add Statement dialog, selectthe non-display procedure step maintain golfer,
andthen selectthe Add push button.

2. Inthe MAINTAIN GOLFER Import View Matchingdialog, under the Import Views for
MAINTAIN GOLFER, select IMPORT GOLFER. There areno PossibleSupplying Views
inour new actiondiagramyet, sowe want to select the Match push button to open
the Match and Copy dialog.

3. Accept the default Import View by selectingthe Copy push button then select the
OK push button. A matchingimportview is created.

4. Select the Closepush button to bringup the MAINTAIN GOLFER Export View
Matchingdialog. Under the MAINTAIN GOLFER Export Views, select EXPORT
GOLFER. There are no Possible Receiving Views inour new actiondiagramyet, so
we want to select the Match push button to open the Match and Copy dialog.
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5. Accept the default Export View by selecting the Copy push button, then select the
OK push button. A matchingexport view is created.

6. Select the Close push button to complete the view-matching dialog.

7. Expand all of the views by selecting View from the Menu Bar, then Expand All

Views.

Maintain Scoring Record

When callingthe Maintain Scoring Record server procedure, we have to tell itwhich
golfer the scoringrecordis for.Thus, inaddition to itrequiringinformation about the
scoringrecord,italsorequires information aboutthe golfer that the scoringrecordis
for. We will reuse the golfer views we justadded for the Maintain Golfer server
procedure step, but we will use Match and Copy to create the new views for the scoring
record. The Maintain Scoring Record server has no export views.

Follow these steps:

1. Repeat the steps we used to add a procedure step use statement for the Maintain

Golfer procedure step to add a procedure step usestatement for the Maintain
Scoring Records procedure step. However, when matchingviews, use the existing
golfer from EGOLFER HOME instead of addinga new golfer, and accept the name
for the new scoringrecord import view created through the Match and Copy dialog

import.

2. Your actiondiagramshould nowlooklikethe following example:

— CGOLFER_HOME
INPORTS &

date (optional)

time (optional)
adjusted_gross_score (eptional)
course rating (optional)
course_slope_rating (optional)
note (optional)

password (optional)

first_nane (optional)

last_mane (optional)

enail_address (optional)

handicap index (optional)

userid (optional)
EXPORTS :

password
first_nane
1ast_nane
enail_address
handicap_index
userid

LOCALS:

ENTITY ACTIONS:

USE maintain_scoring_record (procedure step)

WHICH IMPORTS: Entity Uiew import golfer

Entity Uiew import

USE maintain_golfer (procedure step)
WHICH IMPORTS: Entity View import golfer
WHICH EXPDRTS: Entity View export golfer

Scorin

Entity View import scoring record (optional transient . import only)

Entity View import golfer (optiomal,transient, import only)

Entity View export golfer (transient,export only)

TD Entity View inport golfer
record T0D Entity Uiew inmport

scoring record

T0 Entity View inport gelfer
FROM Entity View export golfer
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If your action diagramdoes not look like the previous example, take time now to
correctit. You should only have two import views, one of import scoringrecord and
the other of import golfer. The order of the two views is notimportant; in other
words, you can have import golfer and then import scoringrecord. Inthe export
views you should only haveone view, that of the export golfer. All three of these
views should havethe same attributes inthem as shown, but the order of the
attributes within the views is not important. Likewise, the order of the two USE
statements is not important either; eventually we are going to move them down
into event handlers.

Correcting the views is relatively easy to do. Here are some tips on how to fix them:

m Ifyou have the correctthree views and the only thing wrong with them is you
mistyped or forgot to enter a name for each view, simply double-click the
Entity View name and correctit.

m Ifyou have a duplicateimportgolfer, then itis probably becauseyou did not
reuse the import golfer that was already there and instead created a new
golfer using Match and Copy. If thatis the case, the second golfer cannot be
named import (sincewe already had a golfer named import) and you had to
either misspell the name import to add it oryou did not giveitanyname atall.
Furthermore, the use statement of the Maintain Scoring Record server
probably references this extraneous view.

m  To fixthis problem, firstyou have to change the reference to it; then you can
delete it from the views. Double-click the reference to itinthe USE statement.
Inthe MAINTAIN SCORING RECORD Import View Matchingdialog, select
IMPORT GOLFER from under the MAINTAIN SCORING RECORD Import View.
You should seethat itis matched to the incorrectview. Select the Unmatch
push button to unmatch the two views. Then, from the Possible Supplying
Views shown inthe bottom panel, select IMPORT GOLFER and then select the
Match push button. Then select the Close push button. It should now be
matched to the correct import view and you can delete the extra view by
selectingitinthe IMPORTS: and then selecting the Delete... icon from the
Toolbar.

Your diagramshould now look the same as the example shown,
notwithstandingthe order of the views or statements.

For procedure steps, and particularly for client procedure steps, the import views
andthe exports view usually need to be identical.Infact,the occasionsfor when
they are notidentical aresorareitis noteven worth thinkingabout. For client
procedures steps, then, make yourimport and export views the same.

To make these the same, we need to copythe importscoringrecordto the
EXPORTS. Select import-scoring record, then press F8 on your keyboard and with
the cursor (which now resembles a hand), select EXPORTS. Name the copied import
view export, and selectthe OK push button.

Save your model.
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List Scoring Record

We can now add the call to the final server procedurestep. The List Scoring Record
server procedure requires a golfer as input, and produces a list (group view) of scoring
records for that golfer as output. We want to reuse the existingimport golfer view, but
we will use Match and Copy for the export group view.

Follow these steps:

1.

Repeat the previous steps to add the procedure step use statement for the List
Scoring Record server procedure.

Your import views should look the same as they did before, but your export views
should now have the export group of scoringrecords added to it asinthe example:

EXPORTS :
Group View
Work View

export_group_of_scoring_records (40,implicit,export only)
export_group ief_supplied (transient)

select_char
Entity Uiew export_group scoring_record (transient)
date

time
adjusted_gross_score
course_rating
course_slope_rating
note
Entity UView export scoring_record (transient,export only)
date
time
adjusted_gross_score
course_rating
course_slope_rating
note
Entity View export golfer (transient,export only)
password
first _name
last_name
email address
handicap_index
userid

To make the import views look exactly the same as the export views, copy the
export group of scoringrecords to the IMPORTS: usingthe name import group of
scoring records to replaceexport group of scoringrecords and import group to
replaceexport group.

The Update eGolfer dialogactually hastwo views of a golfer's password. One view
is used to confirmthe other. We only have one view of a golfer containingall of its
attributes, including the password. Therefore, we need to add another view of a
golfer, containingjustthe password attribute.

Inthe actiondiagramselect EXPORTS:, and from the Menu Bar select Edit, then
Add View, and then Add Entity View. In the Name entry field, enter export
confirmation. From the listof Entity Types select GOLFER, from the list of attributes
select PASSWORD, andthen select the OK push button.

Copy that new view to the IMPORTS: and name it import confirmation.
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If a golfer decides to add two or more scoringrecords duringthesame session, then
we will wantthe Add Scoring Record dialogto be cleared each time. In asimilar
fashion towhat we didinthe eGolf Services home procedure step, we want a local
blank scoringrecord. Copy the import scoring record to the LOCALS: and name the
new view local blank.

It can be helpful atthis point to arrangethe views ina more logical sequence.Inthe
following example, we have reordered the views such that the golfer appears first,
followed by the confirmation golfer, and followed by the single entity view of a
scoringrecord, followed by the group of scoringrecords.You cando this by first
selectingthe Entity View, pressingthe F7 key on your keyboard, and then selecting
the Entity View you want to move the selected view directly underneath.
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At this point, your action diagramshould look like the following example:

— EGOLFER_ROME
THPORTS @
Entity Yiew inmport golfer (optional,transient,import only)
password (optional)
First_name (optional)
last_nane (optional)
enall_address (optional)
handicap_index (optional)
userid (optional)
Entity View import_confirmation golfer (optional,transient,import only)
password (optional)
Entity Uiew inport scoring recerd (optienal,transient,isgort enly)
date (optienal)
tine (optional)
adjusted_gross_score (optional)
course_rating (optienal)
course_slope_rating (optional)
note (optienal)
Group View import_group_of_scoring_records (optional,s®,inplicit,inport only)
Work Uiew import_group ief_supplied (optional,transient)
select_char (optional)
Entity Uiew import_group scoring_record (eptiomal,transient)
date (optional)
time (optional)
adjusted_gross_score (optienal)
course_rating (optional)
course_slope_rating (optional)
note (optional)

CXPORTS :
Entity View export golfer (transient.,export only)
password
first_name
last_nane
enail_address
handicap_index
userid
Entity View export_confirnation golfer (transient export only)
password
Entity View export scoring record (transient export only)
date
time
adjusted_gross_score
course_rating
course_slope_rating
note
Group Yiew export_group_of_scoring recerds (A8,implicit,export only)
Vork View export_group ief_supplied (tramsient)
select_chat
Entity Ulew expert group scoring record (transient)
date
tine
adjusted _gross_score
course_rating
course_slope rating
note
LOCALS :
Entity View local_blank scoring_record
date
time
adjusted_gross_score
course_rating
course_slope rating
note
ENTITY ACTIONS:

USE list_scoring _record {(procedure step)

WHICH IMPORTS: Entity View import golfer TO Entity Uiew import golfer

WHICH EXPORIS: Group Uiew export_group _of_scoring_records FRON Group View export_group_of_scoring r
USE maintain_scoring_record (procedure step)

WICH IMPORTS: Entity View import golfer TO Entity View inport golfer

Entity View inport scoring_record 10 Entity View inport scoring_record

USE maintain_golfer (procedure step)

WHICH IMPORTS: Entity Uiew import golfer TO Entity View inport golfer

WHICH EXPORTS: Entity View export golfer FROM Entity Uiew export golfer

7. Saveyour model.
8. Make anycorrections necessary and saveyour model again.

9. Closethe actiondiagram.
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Complete the Flows

Now that we have our views defined in the eGolfer home page, we can complete the
flow from the eGolf Services home page to the eGolfer home page.

If you recall, after successfully registering or loggingin to the system, the golfer should
be sent to their home page. We already setthe triggering mechanism. Within the eGolf
Services procedure step actiondiagramlogic weset an exit state to xfr to egolfer home.
Flows from one client procedure to another are triggered when there is a flow defined
between the two procedure steps, and the source procedure step completes execution
with the exit state value set to the defined flows on exit state. Within the flow, we can
alsopass data and commands. Data is matched from the export view of the source
procedure to the import view of the destination procedure.

Dien St

Tommand Sl Meios b e Teken
#57To" Fitep

Diestmption T b
Prewedure Step

Sowce ("Frem™)

Brocedure Step

O—

St the * Flows Oa...™
axit state

Sets the “Heturns O, "
Xt §tabe

Action ba b Takan

At From" Fitap Dists Ratumad

Commued Babomed

There are two types of flows:Links and Transfers. For client/server-type applications,
including Web applications, we usually useLinks. That said, for this particular
application, we aregoing to usetwo Transfer flows.

Links are essentially two-way flows. In addition to flows on exit state value, you also
define a Returns on Exit state value. Itis the destination procedure's responsibility to set
the Returns On exit state value. You can alsoreturn data from the destination
procedure step's export views backto the source procedure steps import views, along
with a command.

One other property of a flow is the action you want to take when you get to the
procedure you are flowingto or from. For a link, there are two actions to define: The
actionyou want to take at the top procedure step when you get there, and the action
you want to take back at the from procedure step when you return.

The choiceof action to take includes Display Firstor Execute First.

m  DisplayFirst—Nologicis executed atthe destination procedurestep. The screen or
window associated with the destination procedure step is displayed, alongwith any
data passedtoit.
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m  Execute First—Execute the logicinthe destination procedures step's action
diagram. After executing the logic,itcandisplaythescreen or window associated
with it, or itcan flow somewhere else, depending on the logic.

For Windows and Web applications, weusually use Display Firstactions. Any logic we
want executed prior to the window actually appearingisusually placedinanopen event
for the destination procedure.

The Dialog Flow Browser

Let us look at the Dialog Flow Browser, which is used to detail the flows between Client
procedure steps.

Follow these steps:

1. To open the DialogFlowBrowser, select eGolf Services from the Navigation
Diagramand, while holding down the Ctrl key on your keyboard, select eGolfer

A

Home. Then, from the Toolbar, selectthe Join...
Flow Browser.

iconto bringup the Dialog

There are essentially fivesections to the Dialog Flow Browser:

Dialog Flow Browser

Diagram  Edit  Detal  Plug-n  view ‘Window  Help

Procedure Step
From | EGOLF_SERVICES_HOME j |Transfers [s] j

T | EGOLFER_HOME - J J J

Auto Flow Exit State Current Exit State l_ r

Flows On | <none> xFR TO EGOLFER HOME |
_rermson | | =~

Ak "To" PStep:
" SentfReturned " Data Sent " Data Returned
" Executs
Data Sent: "To" Import Views Supplying "From Export Yiews
i Display
Command Sent: Import ¥iews
view of IMPORT

NOMES - entity GOLFER
view of IMPORT
oK Select a view to match

Possible Supplying Yiews
Cancel
Help

At the top, the browser displaysthetwo procedure steps involvedinthe flow. In
our case, we are flowing From: EGOLF SERVICES HOME (source) To: EGOLFER HOME
(destination).
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To the rightof the procedures, we specify whether we want this flowto be a
Transfer or a Link. Change the drop-down listto Transfers to.

If we were usinga Link type flow, we would have to define two of everything, since
a Llink essentially represents a two-way flow. We would have to specify two exit
state values, two sets of actions to be taken, two commands, and two sets of view
matching if necessary. We will still haveto define two of everything, but only once,
for each of the two Transfer flows we will define.

The Flows On... exit state represents the exit state valuethe From: procedure step
needs to set to initiatethe flow. The exit state valuewe want to trigger the flow
from the EGOLF SERVICES HOME page to the EGOLFER HOME pageis XFR TO
EGOLFER HOME. Select the Flows On... push button. Select the business system
EGOLF SERVICES and expand itby selectingthe Expand/Contract push button.
Select the exit state value XFR TO EGOLFER HOME and selectthe Select push
button.

You may be thinkingthat we already setthat exit state valuein the eGolf Services
Home procedure step. However, merely setting the exit state system attribute to
some valuedoes not automatically causea flow. We have to add the flow (as we
are doingnow), and for each flow that we add, we have to define what valuethe
exit state system attribute has to have in order for this particular flowto be taken.
We can have multipleflows emanating from a procedure step, but only one will be
taken upon completion of that procedure step, and it will bethe flow with the
matching flows on exitstate valuedefined for it.

Ifthis were a Link, the Returns On... exit state would be the exit state value the To:
procedure step would need to set to initiatethe return backto the From: procedure
step.

To the left side of the Dialog Flow Browser are the actions to be taken and
commands to be passed. For these types of applications, we normally useDisplay
actions and seldomhave a need to send a command. For the actionto be taken At
'To' Pstep:, selectthe Display radio button.
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Finally, weneed to specify the data we want sent from EGOLF SERVICES HOME to
EGOLFER HOME. Select the Data Sent radio button. Thisis similartothe standard
view-matching dialog. To the left side of the top panel itshows the importviews of
the To procedure step (inthis case, the EGOLFER HOME procedure step). To the
right of those views, the browser displays theviews from the from procedure step
that we have matched to them; presently there arenone. We know that we want to
pass the golfer information from the EGOLF SERVICES HOME page to the EGOLFER
HOME page. For flows, we always match exports to imports. Therefore, we want to
match the export golfer in EGOLF SERVICES HOME to the importgolfer in EGOLFER
HOME.

Inthe top panel, which shows the import views inthe destination procedure, select
the IMPORT GOLFER. The bottom panel now shows the Possible Supplying Views
(export views) from the EGOLF SERVICES HOME. Scroll down in the bottom panel if
necessary and select EXPORT GOLFER andthen selectthe Match push button. In
the top panel you can now see the two matched views.

Select the OK push button at the bottom left of the dialog.
Save your model.

Set up another Transfer, this time from EGOLFER HOME to EGOLF SERVICES HOME.
There is no data to send. The Dialog Flow Browser should look likethe following
example:

Dialog Flow Browser, &|

Diagram  Edit  Detall Plug-in - ¥iew  Window  Help

Procedure Step

From EGOLF_SERVICES_HOME | Transfers to j
Ta EGOLFER_HOME | .-
Auto Flow Exit State Current Exit State r r

Flows Gn | <none WFR_TO_EGOLFER_HOME j
_rewmson | | =

AL "Ta" PStep:

" Sent{Returned " Data Sent " Data Returned
" Execute
Data Sent: "To" Import Views Supplying "From Export Views
" Display
Command Sent: Import Yiews
view of IMPORT
GOLFER

entity
view of
QK

IMPORT_CONFIRMATION

Data Sent: "To" Export Views Receiving "From Export Yiews

C | Export Yiews
ance view of EXPORT
entity GOLFER
view of EXPORT_CONFIRMATION

Help
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Get Scoring

Records

Save your model.

Note: When you add new objects to the Navigation Diagram, the diagramcan show
dashed or self-referencinglines,indicatinga possibleincomplete definition of some
objects. To refresh the Navigation Diagram, closeand re-open it.

Now that we have the golfer information passed to eGolfer Home, we can get the
scoringrecords for that golfer. Since we want this information populated when the
dialogopens, we will add an open event to the eGolfer Home primary dialog.

Follow these steps:

1.

— EGOLFER_MOME

IMPORTS: ...
EXPORTS: ...
LOCALS: ...

ENTITY ACTIONS:

Double-click eGolfer Home to bring up the primarydialog. From the Menu Bar
select Detail, and then select Events.

Inthe Event Processingdialog, changethe Event Type: drop-down selection to
Open, select the Add push button to allowthe Toolset to generate an event name,
andthen selectthe Close push button.

The next step is to detail this event. From the Toolbar, select the Action Diagram
icon.Add the statement Command is... for the command value of LIST to the EVENT
ACTION egolfer home open. Then move the USE list scoring record statement from
the main body of the action diagramto the event. You can move the statement by
selectingit, pressing F7 on your keyboard, and then selecting the COMMAND IS
statement to move itdirectly below that statement.

The actiondiagramshould nowlook like the following example:

USE maintain_scoring_record (procedure step)

WHICH IMPORTS: Entity View import qolfer 10 Entity View import golfer

Entity View import scoring_record 70 Entity Uiew import scoring_record

USE maintain_golfer (procedure step)

WHICH IMPORTS: Entity View import golfer 10 Entity View import golfer
WHICH EXPORTS: Entity View export golfer FROM Entity View expert golfer

— EVENT ACTION egolfer_hone_open
COMMAND IS list
USE list_scoring_record (procedure step)

WHICH INPORTS: Entity Uiew import golfer T0 Entity View import golfer
WICH EXPORTS: Group View export_group of _scoring_records FROM Group Uiew export_group of_scoring_record

Chapter 4: Design 239



Designing Client Procedures

Lay Out the GUI Control Objects

We can now begin to layoutthe GUI data and non-data control objects of the window.

Follow these steps:

1.

Inthe Navigation Diagram, double-click eGolfer Home to bringup the dialogdesign.
Double-clickanother dialogandresize eGolfer Home relativeto the other dialog.
Close the other dialog.

With the eGolfer Home widow resized correctly, from the Menu Bar select Edit,
then select Field Design....

From the Field Design dialog, select EXPORT GOLFER FIRST_NAME, then selectthe
Properties... push button. Inthe Entry Field Properties dialog, changethe mapping
property from [none] to IMPORT, add a new prompt named Welcome, un-check
the Margin Box check box, check the Read Only check box, select the OK push
button, and finally selectthe Place push button. Then placethe prompt followed by
the fieldinroughly the positionindicated by the example shown earlier.

Now, we want to change the defaultsizes for this field. First, selectthe prompt

Welcome, then from the Toolbar select the Video Properties...[IB icon.Uncheck
the Automatic checkbox for Font and press the Select... pushbutton to bringup the
Font dialog. Changethe Font to Arial/Bold Italic/14, then select the OK push
button. Resize the prompt so that you cansee all of the text.

Change the font for the entry field the same as inthe laststep. Do not worry ifyou
cannot get the entire field to display. Leaveroom for the Group Box around the
right-handside.

Repeat steps two through five for the EXPORT GOLFER HANDICAP INDEX, mapping
it to the IMPORT GOLFER HANDICAP INDEX and addingthe new prompt Your
Handicap Indexis.Do not forget to un-check the Margin Box check boxand to
check the Read Only check box. Change the fonts to Arial/Bold Italic/14.

To addthe group box around the golfer's information, select Add from the Menu
Bar, and then select Group Box.... In the Group Box Properties panel, enter
Personal Profile inthe Text: field,and then selectthe OK push button. Placethe
group box justabove the two push buttons. If you have multipleadds turned on,
select the Cancel push button when prompted to add the second group box. Then,
click-and-dragthe edges of the group box with the cursor such thatit encircles the
golfer information as shown inthe window example earlier.
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Add Push buttons

Add the List Box

We can now add the two push buttons. One will open the update golfer dialog, and the
other will open the remove golfer dialog.

Follow these steps:

1.

From the Menu Bar select Add, and then select Push Button.... Inthe Push Button
Properties dialog, enter the Text: update, and then select the Events... push button.

This time we want to give the event a name of our own choosing. This procedure
step will havetwelve events before we are through, and itstarts to get a bit
complicated unless we use some very straightforward event names. For the Event
Details Action Name: enter open update golfer db. Select the Add push button to
addthe new event, then select the Close push button, then the OK push button.
Position the push button within the Personal Profilegroup box as shownin the
example earlier.

Repeat steps one and two to add the remove push button. Name the new event
open remove golfer db.

Save you model.

Follow these steps:

1.

To add the ListBox, from the Menu Bar select Edit, and then select List Box
Design.... Inthe ListProperties dialog, make sure the Export View: EXPORT GROUP
OF SCORING RECORDS is mapped to the Import View: IMPORT GROUP OF SCORING
RECORDS. ListBoxes are added to the window design all atonce, anditis easier to
define all of the field and prompt properties prior to adding them.

Firstof all,check to make surethe fields areinthe order you want them to appear
inthe listbox on the window. Inour case, we want them to be inthe following
order:

a. SELECT CHAR

b. DATE

c. TIME

d. ADJUSTED GROSS SCORE
e. COURSE RATING

f.  COURSE SLOPE RATING
g. NOTE

Ifthey arenot inthe correct order, select the attribute you want to move, select
the Move push button, andthen select the attribute you want to move the selected
attribute directly beneath. If you have multipleattributes to move, you will need to
unselect the previous one before attempting to move the next one.
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10.

11.

The next thing we want to do is define the Properties for each attribute. Unselect
anyselected attributes and then selectthe SELECT CHAR. Select the Properties...
push button. Ifthe Properties... push button is not enabled, then itis becauseyou
have more than one attribute selected. In the List Box Field Properties dialog, ifthe
Import View: indicates [none],ignore it. Check the check box indicatingthatwe
want to use this field for the Selection Indicator. Whilethis field will notexplicitly
be placed on our window design, itwill be used to keep track of
highlighted/selected fields. Select the OK push button.

Unselect SELECT CHAR, select DATE, and select the Properties... push button. If
necessary,add the prompt Date. Then change the Prompt Align: to Center, select
the Edit Pattern: MM/DD/YY, change the Edit Align: to Center,and then select the
OK push button.

Unselect DATE, select TIME, andselect the Properties... push button. If necessary,
addthe prompt Time. Then change the Prompt Align: to Center, add the Edit
Pattern: HH:MM, change the Edit Align: to Center,andthen selectthe OK push
button.

Unselect TIME, select ADJUSTED GROSS SCORE, andselect the Properties... push
button. Then add the prompt Score, then change the Prompt Align:to Center,add
the Edit Pattern: ZZZ, change the Edit Align: to Center, and then select the OK push
button.

Unselect ADJUSTED GROSS SCORE, select COURSE RATING, and selectthe
Properties... push button. Then add the prompt Rating, change the Prompt Align: to
Center, add the Edit Pattern: ZZ.Z, change the Edit Align: to Center,and then select
the OK push button.

Unselect COURSE RATING, select COURSE SLOPE RATING, andselect the
Properties... push button. Then add the prompt Slope, change the Prompt Align: to
Center, add the Edit Pattern: ZZZ, change the Edit Align:to Center,and then select
the OK push button.

Unselect COURSE SLOPE RATING, select NOTE, and selectthe Properties... push
button. Then addthe prompt Note, leavethe Prompt Align: to Left, leave the Edit
Pattern: <Default Edit Pattern>, leave the Edit Align: Default, and then selectthe
OK push button.

Sincethe entire Note will notappear on the window, select Horizontal Scroll. Then
select Adjust Position sothat onlywhole lines willappearinthe ListBox. We only
want to allow Single Selections.

To identify which fields to actually useinthe listbox, select all of the attributes
except the SELECT CHAR, and then select the Include push button.
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12.

13.

14.

15.

Finally,toaddthe listbox to the window design, select the OK push button and
placeitonto the window. The listbox will be positioned to cover the entire width of
the window. Resize itby usingthe right mouse button to dragit slightly off center,
andthen selectan edge of the listboxand dragitto the proper size. Use the
window example shown earlier to gauge your dimensions.

You may have to slightly resizea column to get the entire field to display.Ifso,
slowly move your mouse between two columnsinthe listboxuntilitturnsintoa
double-sided arrow. Then click-and-dragthe column to the desired width. You may
alsohaveto resize the prompts by selecting one of them on the window, and then
slightly resizing the box they appearin.If something does notlook quite centered,
or the edit patterns are not what you thought they should be, double-click on the
listboxto open itis ListProperties panel and review eachindividual attribute's
properties once again.

Add a group box around the scoringrecords listbox, makingsure to leave room for
the push buttons. Name the group box Scoring Record.

Add three push buttons named add, update, and remove. The add push button
should execute an event named open add scoring record db, the update push
button should execute an event named open update scoring record db, and the
remove push button should execute an event named open remove scoring record
db. Make the add push button the default push button for this window by selecting
the Is the Default Push Button check box.

Add a logout push button to the bottom of the window. Add an event for it, letting
the Toolset generate the event name.

Add the Advertising Banner

Follow these steps:

1.

To addthe advertising banner to the top of the window, select Add from the Menu
Bar, then select Picture.... Then from the Bitmap: drop-down list, selectadbanner,
inthe Name: entry field enter picturel, inthe HTML Extension: entry field enter gif,
and select the OK push button. Position the banner at the top of the dialog.

Ifthe adbanner overlays the Personal Profile group box, repositionit. Then select
the bottom edge of the group box, and with the right mouse button, click-and-drag
the group box to a better position.

Save your model.
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Position Objects on the Dialog

Now that we have all of the GUI objects added to the primary dialog, we cando alittle
cleanup as to the sizeand position of the objects using the positioning feature.

Follow these steps:

1.

Choose the remove push button (as ithas the longest name) makeita littlesmaller.
Then, with the Ctrlkey held down, select all of the other push buttons and from the
Menu Bar select Edit, and then Position.... Check the Equal Height and Equal Width
check boxes, and then selectthe OK push button.

Now that all the push buttons arethe same size, you canchoose one to use as the
pivot pointand align the rest (not includingthelogout push button) vertically leftor
rightrelativeto the selected one. Separate the groups of buttons within each group
box by a vertical distanceof 5.

Make the two group boxes of equal width and position one verticallyleftor right
relativeto the firstone selected.

Position the prompt (Welcome) and the field (First Name) horizontally middle
relativeto each other, set them to equal height, and separate them horizontally by
5.

Position the prompt (Your Handicap Index is) and the field (Handicap Index)
horizontally middlerelativeto each other, set them to equal height, and separate
them horizontally by 5.

Align the two fields containingthe name and handicapindex horizontally relative to
the two push buttons.

A few other tweaks can be required, but by now your dialog, design should belooking
fairly closeto that shown inthe window example earlier.

Add Push Button Disabling Logic

A golfer should notbe ableto update or delete a scoringrecord unless they have first
selected a scoringrecord from withinthe listof scoringrecords. Thus, both the update
and remove scoringrecord push buttons need disablinglogic.Setthe disabling states for
both the update and remove scoringrecord push buttons to be disabled when the
listbox 'Date' has none selected.
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Detail the Logic to Open the Secondary Dialogs

We can now detail the logic for the six events we added. Ifyou recall, we added one
event for each push button we added. For the most part, each event is goingto open a
secondary dialog. Before we canopen a secondarydialog, we firsthaveto create the
secondarydialogs.

Follow these steps:

1. Closethe eGolfer Home primary dialogdesign by selectingthe Close Window icon
from the Toolbar.Then, from the Tool Palette, select the Add Dialog iconandclick
directly on the eGolfer Home primary dialog.Inthe Window/ Dialog Properties,
change the Initial Position to System Placed, un-check System Menu, enter Update
eGolfer for the Title:;, and enter update egolfer db for the Name:, then select the
OK push button. Locate the new dialogon the Navigation Diagramanddragitto the
position roughlyindicated in the picture of the Navigation Diagramearlier.

2. Add the four remainingsecondary dialogsinthesame manner. See the following
table for the titles and names of the dialogs. If your cursor indicates thatyou cannot
select the primarydialog,ignoreit.

Title Name

Remove eGolfer remove egolfer db

Add Scoring Record addscoringrecorddb
Update ScoringRecord update scoringrecord db
Remove Scoring Record remove scoringrecord db
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[—_Euﬂﬂ
[ EVENT

E;EU[NY
[:_EU(NI
[:‘EU[N1
[:_EU[N1

= EGOLFER_HONE
IMPORTS: ...
EXPORTS: ...
LocALS: ...
ENTITY ACTIONS:

ACTIDN
ACTIDN
ACTIDN
RCTIDN
ACTION

ACTION

4.

From the Navigation Diagram, selectthe eGolfer Home primary dialog. Fromthe
Toolbar, select the Action Diagram icon.Your action diagramshould now contain
the six empty event handlers as in the following example. We will detail each of
these event handlersinthe next section.

open
open
open

open

USE maintain_scoring_record (procedure step)
WHICH TMPORTS: Entity UView import golfer 10 Entity Uiew import golfer

Entity View import scering_record 10 Entity Uiew import scoring_record

USE maintain_golfer (procedure step)
WHICH TMPORTS: Entity Uiew import golfer T0 Entity Uiew import golfer
WHICH EXPORTS: Entity Uiew export golfer FROM Entity Ulew export golfer

EVENT ACTIDN egolfer_home _open
COMMAND 1S 1ist
USE 1ist_scoring_record (procedure step)
WHICH TMPORTS:
WHICH EXPORTS:

Entity UView import qolfer 70 Entity View import qolfer
Group View export group of scoring records FRON Group Yiew export _qroup of _scoring recor:

update_golfer db
remove golfer db
add_scoring record db

update _scoring_record_db

open_remove scoring record db

egolfer _home pb_legout click

Save your model.

Review Secondary Dialog Design

Follow these steps:

1.

Review the design for the update golfer secondary dialog. When this dialogopens,

we want all of the golfer information displayed, except for the password. Sincewe
do not have a separatedialogfor handling password changes, we want the golfer to
re-enter and verify their password as partofanychanges made.

a.

Inthe actiondiagram, selectthe event handler EVENT ACTION open update
golfer db. Then, from the Menu Bar select Edit, then Add Statement, and then
Set....

From the options, select attribute view, from the listof entity views select
export golfer, and from the listof attributes select password. Then select the
operator TO expression,selectthe expression spaces, and then select the Add
push button to add the statement to the event handler. We want to add
another Set statement justlikethe lastone, only we want to set the export
confirmation golfer password to spaces. To accomplish this, we can copy the
statement we created instep b and change the entity view.

With the statement you justadded still highlighted, press F8 on your keyboard,
and with the cursor (which now resembles a hand), selectthe SET inthe
highlighted statement again. This will add thenew statement directly below
the highlighted statement.
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d.

Double-click exportgolfer inthe second statement. Inthe Change dialog, select
attribute view, then select the entity view export confirmation golfer. Since
there is only one attribute view in the export confirmation golfer entity view,
andsincethat attribute is of a character domain, the Toolset selected itfor us
automatically. Selectthe Change push button to change the statement. Now,
we canadd the open dialogstatement. Select the SET inthe second Set
statement. Now, from the Menu Bar select Edit, then Add GUI Statement, and
then Open.... Select Dialog UPDATE EGOLFER DB, then select the OK push
button.

The completed event handler should likethe following example:

EUEHMT ACTIOM open_update_golfer_db
SET export golfer passuord TO SPACES

SET export_confirmation golfer password TO SPACES
OPEH Dialog Gox UPDATE_EGULFER_DEB

Save your model.

Review the design for the remove golfer secondary dialog. When this dialog opens,
we are justgoingto displaythegolfer's name and email address and ask for
confirmation of the delete.

a.

Inthe actiondiagram, selectthe event handler EVENT ACTION open remove
golfer db. Then, from the Menu Bar select Edit, then Add GUI Statement, and
then Open....From the Window Selection listselect Dialog REMOVE EGOLFER
DB, and then selectthe OK push button to add the statement to the event
handler.

The completed event handler should look the following example:

EVENT ACTIOH open_remove golfer db
EUPEN DPialog Box REMOUE EGOLFER DB

Save your model.
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Review the design for the add scoringrecord secondary dialog. When this dialog
opens, it should be blank. Remember thatifa golfer adds several scoringrecords
duringone session, the information fromthe previous scoringrecord will be
redisplayed unless we explicitly preventthat from happening. In this case, we just
want to move the local blankscoringrecord to the export scoringrecord prior to
opening the secondarydialog.

a. Inthe actiondiagram,selectthe event handler EVENT ACTION open add
scoring record db. Then, from the Menu Bar select Edit, then Add Statement,
andthen Move....

b. Fromthe listofentity views, select local blank scoring record. The Toolset
automatically selects the export scoring record. Select the Add push button to
add the statement. Now add the GUI statement to open the add scoringrecord
db.

The completed event handler should looklike the following example:

HOVE local_blank scoring_record TO export scoring record

EVENHT ACTION open_add_scoring_record_db
|;ﬂPFH Dialog Box ADD_SCORING_RECORD_DB

c. Saveyour model.

Review the design for the update scoringrecord secondary dialog. When this dialog
opens, we want to see the details of a specific scoringrecord selected from the list
of scoringrecords on the eGolfer Home page.

The logic for this event handleris slightly morecomplicated thanitis for the other
event handlers. We need to usea GUI statement to locatethe selected scoring
record from the group view, then move itintoa singleentity view to displayitto
the golfer.

All GUI statements that deal with group views require that the group views be
explicitlyindexed. We created our views by usingthe Match and Copy feature to
copy the server views into our client procedure. The group views as they existedin
the server procedure step were implicitlyindexed. As such, they were copiedinto
our clientprocedure step as implicitlyindexed as well. We need to change the
group view properties inour clientprocedure to make them explicitly indexed.

a. Fromthe Menu Bar,select View, then Expand All Views. In the IMPORTS,
double-click Group View import group of scoring records.

b. Inthe Detail Import Group View dialog,changethe and is always drop-down
listfrom Implicitly indexed to Explicitly indexed and selectthe OK push
button.

c. Repeats stepsa andb for the EXPORTS: Group View export group of scoring
records, making them Explicitly indexed.

d. Now, fromthe Menu Bar, select View, then Contract All Views.
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h.

Save your model.

Now, we canaddthe GUI statement. Inthe actiondiagram, selectthe event
handler EVENT ACTION open update scoring record db. From the Menu Bar
select Edit, then Add GUI Statement, then and Get Row....From the listof row
types, select HIGHLIGHTED IN, from the listof repeating group views select
import group of scoring records, and from the listof expressions select 1. Then
select the push button Complete, select the expression subscript, selectthe
repeating group view import group of scoring records, select the push button
Complete, and then select the Add push button to add the statement to the
event handler.

What this statement is essentially doingissequentially scanning through all of
the occurrences in the group view, starting from the firstoccurrenceinthe
group view. When it finds a highlighted row, it sets the subscript or pointer of
the group view to that row number. This will then allow us to move the
highlighted occurrence of the import group view to the singleentity view inthe
export view, which will then populate the secondary dialogfields wheniit
opens.

From the Menu Bar select Edit, then Add Statement, then Move.... Inthe listof
entity views, selectimport group scoring record, inthe listof entity views
select export scoring record, and then select the Add push button to add the
statement to the event handler. Now, add the GUI statement to open the
update scoring record db.

The completed event handler should looklikethe following example:

— TUENT ACTION open_spdate_scoring_record_db

| GET ROW WIGHLEGHTED 1N Emport_qrowp_of_scoring records STARTING AT 1 GIUIHE SURSCRIPT OF fmport_groep_of_scoring_rect
MOUE inport_group scorimg record T0 export scoring record
OPEN Dialeg Box UPDATE_SCORIMG_RECORD OB

Save your model.

Review the design for the remove scoringrecord secondary dialog. The logic for this
event handleris the same as the logic for the update scoringrecord secondary
dialog. We want to get the row highlighted in the importgroup and move itto a
singleentity view in the export view, then open the secondary dialog.

Copy the statements from the EVENT ACTION open update scoring record db
to the EVENT ACTION open remove scoring record db. Change the OPEN
Dialog Box statement to open the REMOVE SCORING RECORD DB.

The completed event handler should look like the following example:

CET RO HIGHLIGHTED IM iRport_gqroup of scoving recarss STARIIHE &7 1 CIUIME SUBSCRIPT OF iRpert group of_ccorlng reci
HOUE isport_group seoring record [0 eapart sceriog récecd

FUERT ACTION open_resoue_scoring_record_db
[ OPEW Dialog Aox REMIUE_SCORIMG_RECORD_DE

Save your model.
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Update eGolfer

The lastevent handleris associated with the logout push button on the eGolfer
Home primary dialog. When golfers select this push button, we want to transfer
them to the eGolf Services home page. Ifyou will recall, weset up transfers
between these two procedure steps. The exit state valuethat will initiate the
transfer flow backis RETURN. Add an EXIT STATE IS returnstatement.

The completed event handler should look likethe following example:

EVEHT ACTIOH egolfer_home pb_ logout click
|;£H]‘I STATE IS5 return

Save your model.

Closethe actiondiagram.

Refer to the example Web pages shown earlier and familiarize yourself with the Update
eGolfer Web page. As you can have noticed, it bears a remarkableresemblance to the
eGolf Registration dialog. Infact, the two dialogs aresosimilar; wewill simply copy the
Registration dialogto the Update dialog,and then make necessary changes.

Follow these steps:

1.

Inthe Navigation Diagram, double-click eGolf Services Registration to open the
dialogdesign. We want to copy everything except for the banner at the top. To do
this, click-and-drag fromthe top-left corner directly belowthe banner to the
bottom-right corner of the dialog. This places therubber band around all the
objects on the dialog.

From the Menu Bar select Edit, and then select Copy.... Notice that the subsequent
Window Copy dialogis divided into two sections. The top has the Source group box
giving you information aboutthe window/dialogselected for copy, whilethe
bottom has the Destination group box, which gives you information aboutthe
destination window/dialog. Under the Controls:drop-down, the items currently
selected for copyingare listed.

To selecta destination dialog, selectthe Destination... push button. In the Window
Copy - Destination Selection dialog, select EGOLFER-HOME Dialog—Box Update
eGolfer and selectthe OK push button. In the Window Copy dialogselect Copy and
select Yes to confirm. Make sure you are copyingto UPDATE EGOLFER DB, then
acknowledge the Note by selecting OK. Closethe Window Copy dialog.

Inthe Navigation Diagram, double-click Update eGolfer to open itis dialogdesign.
The controls were copied, but the dialoghas notbeen resized. Had we copied the
entire dialog, however, the dialogwould havebeen resized.

Use the eGolf Services Registration dialogtoresize the Update eGolfer dialog. It
will work best if you dragthe top andright side of the Update eGolfer dialog.

Gainfocus on the eGolf Services Registration dialogdesignandselectthe Close
Window iconto closeit.
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Edit the Window

Re-map Fields

Startingat the top, we can begin to make the necessarychanges.

Follow these steps:

1. To addthe new banner, from the Menu Bar select Add, then Picture.... Inthe
Bitmap: drop-down list, selectadbanner, inthe Name: entry field enter picturel,in
the HTML extension entry field enter gif, and then selectthe OK push button.
Position the pictureat the top of the dialog.

2. Double-clickthe literal eGolfer Information and add the word Update to the
beginning of the literal.f necessary, resizethe literal boxto displaytheentire
literal.

3. Select the User ID and Password... literal and delete itby selectingthe Delete icon
from the Toolbar.Select the Yes push button to confirm.

4. Double-clickthe User ID can be up to... literal and changeitto Your User ID is
permanent and cannot be updated.

5. Ifnecessary, use the Position...feature to re-align the field and literals.

As partof the copy of the Registration dialogdesign to the Update eGolfer dialogdesign,
new views of golfer were created in our procedure step action diagram. We want to
re-map the fields onthe screen to the views of the golfer that existed prior to the copy.

Follow these steps:

1. Double-clickthe User ID field and change the Export View: drop-down from
EXPORT_1 to EXPORT. Then, change the Import View: drop-down from IMPORT_1
to IMPORT.

Note: If you arehavingtrouble with this step, try mappingthe views to (none), then
going backand mapping them to the appropriateview.

2. Thisfieldis read-only.Un-check the Margin Box check box and check the Read Only
check box, then select the OK push button.

3. Double-clickthe To ensure the security... literal and add the sentence Your User ID
and Password arerequired to login to the system. Resize the literal box as
necessary and use the Position... feature to re-align the objects if needed.

4. Double-clickthe Password field and re-map the views to IMPORT and EXPORT,
then select the OK push button.

5. Double-clickthe Confirm Password field and re-map the views to IMPORT
CONFIRMATION and EXPORT CONFIRMATION, then selectthe OK push button.

6. Double-clickthe First Name field and re-map the views to IMPORT and EXPORT,
then select the OK push button.
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Edit the Action Diagram

10.

11.

12.

13

Double-click the Last Name field and re-map the views to IMPORT and EXPORT,
then select the OK push button.

Double-click the Email Address field and re-map the views to IMPORT and EXPORT,
then select the OK push button.

Double-click the Review... literal and change continuingto updating, then select the
OK push button.

Double-click the <Back push button and change the Button Text: to cancel, then
select the OK push button.

Double-click the Next> push button, change the Button Text: to update, ensure that
itis the Default Push Button, andselect the OK push button. We will need to
change the event that it executes as well, but we will changethata littlebit later.

Reverse the position of the two push buttons. They should be aligned horizontally
bottom, separated horizontally by a distance of 20 and moved horizontally center.

. Save your model and closethe dialogdesign.

Follow these steps:

1.

Open the EGOLFER HOME action diagram by selecting the Action Diagram iconon
the Toolbar.If necessary, firstselectitinthe Navigation Diagram.

Eventually, we want to delete the extra views created as partof the copy, but first
we need to remove anyreferences to them inthe actiondiagram.Inadditionto
copyingthe dialogdesign and the views necessary to support the dialogdesign, the
copy feature also copied the events associated with the copied objects. In this case,
the next push button, whichis now the update push button, had a click event
associated with it. We want to rename the click event to something that makes
more sense for this action diagram.

To do this,double-clickthe EVENT ACTION egolfer reg pb next click, and change
the Action Name to update egolfer pb update click, then select the OK push
button.

Within that same event action,inthe IF statement, double-clickimport
confirmation 1 golfer. Then inthe Change dialog, selectcharacter view, select the
entity view import confirmation golfer, and then select the Change push button.

Within the same IF statement, double-clickimport 1 golfer. Then, inthe Change
dialog, selectcharacter view, select the entity view import golfer, select the
attribute password, andthen select the Change push button.
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5. Withinthe same event action, double-click the command value register. In the
Change dialog, select command value, inthe Command Selection listselect
UPDATE, selectthe OK push button, and then select the Change push button.

6. Withinthe same event action,inthe USE maintain golfer statement, double-click
the Entity View import 1 golfer. Inthe MAINTAIN GOLFER Import View Matching
dialog, select IMPORT GOLFER from the top panel, select IMPORT GOLFER from the
bottom panel, select the Match push button, and then selectthe Close push
button.

7. Withinthe same event action,inthe USE maintain golfer statement, double-click
the Entity View export 1 golfer. Inthe MAINTAIN GOLFER Export View Matching
dialog, select EXPORT GOLFER from the top panel, select EXPORT GOLFER from the
bottom panel, select the Match push button, and then selectthe Close push
button.

8. Withinthe same event action, select the EXIT STATE IS xfr to egolfer home
statement. Then selectthe Delete iconfrom the Toolbar andselect the Yes push
button to confirm.

9. Saveyour model.

Delete Extra Views

Follow these steps:
1. Fromthe Menu Barselect View, and then select Expand All Views.

2. Inthe IMPORTS;, selectEntity View import 1 golfer.

3. Withthe Ctrlkey held down, selectEntity View import confirmation 1 golfer.

4. Scroll tothe EXPORTS: and, with the Ctrl key still held down, select Entity View
export 1 golfer.

5. Withthe Ctrlkey still held down, select Entity View export confirmation 1 golfer.

6. From the Menu Bar select Edit, then Delete Views.... Select Yes at the confirmation.

7. Saveyour model.
The completed Event Handler should look likethe following example:

— EUENT ACTION update_egolfer_pb update click
— IF import_confirmation golfer password IS EQUAL TO import golfer password
COMHAND IS update
USE maintain_golfer (procedure step)
WHICH IHPORTS: Entity View import golfer 10 Entity Uiew import golfer
WHICH EXPORTS: Entity Uiew export golfer FROH Entity Uiew export golfer
IF EXITSTATE IS EQUAL TD processing_ok
[:_CLOSE Dialog Box UPDATE_EGOLFER_DB

— ELSE
EXIT STATE IS password_mismatch

—

8. Closethe actiondiagram.
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Remove eGolfer

Make Adjustments

See the window examples shown earlier and familiarize yourself with the Remove
eGolfer Web page. As you can have noticed, it bears a remarkableresemblance to the
Update eGolfer dialog. The primary differences are that all of the fields areread-only
andthe Passwordis notdisplayed. This time, we will copy the entire Update eGolfer
dialogtothe Remove eGolfer dialog,and then make necessarychanges.Ifyou recall,
lasttime we did not copy all of the objects on the dialog.

Follow these steps:

1. Inthe Navigation Diagram,selectthe Update eGolfer dialog. From the Menu Bar
select Edit, then select Copy.... The Controls:drop-down listnowindicates All
objects.

2. Select the Destination... push button, then select EGOLFER HOME Box Dialog
Remove eGolfer, and then select the OK push button. Then select the Copy push
button, select the Yes push button to confirmthe copy, and selectthe OK push
button to acknowledge the copy. Select the Close push button to closethe Window
Copy dialog.

3. Inthe Window Navigation diagram, double-click Remove eGolfer.

Sincewe copied the entire dialog,itwas resized to match the copied dialog. The last
time we only copied some of the objects and subsequently had to sizethe box manually.
You will also seeshortly thatthis time it used the sameviews as the copied dial og,
instead of making up new views for us. This is becausewe are copyingfrom a dialogin
the same procedure step, whereas lasttime, we were copyinga dialogfroma different
procedure step.

Follow these steps:

1. Double-clickthe firstliteral, Update eGolfer Information, and change it to Remove
eGolfer.

2. Double-clickthe second literal, Your User ID..., and changeitto Are you sure you
want to be completely removed from our database?

3. Double-clickthe User ID field and verify that the field is correctly mapped to the
IMPORT GOLFER USERID andthe EXPORT GOLFER USERID.

4. The Passwordfields andthe literalsimmediately before and after the passwords are
not required. Click-and-drag fromthe left side of the To ensure... literal down to the
rightside of the All fields are required literal to create a rubber band effect to
select both literals, thetwo passwords, and their two prompts all atonce. Make
sure nothingelseis selected and then select the Delete icon from the Toolbar.
Select the Yes push button to confirm.
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10.

11.
Edit the Action Diagram

Double-click each of the remainingfields and verify that they arecorrectly mapped
to the IMPORT and EXPORT GOLFER. Then un-check the Margin Box check mark
and check the Read Only check box.

To position the fields, selectthe User ID field (not the prompt). Then, with the Ctrl
key held down, select the First Name field (once again, the field and not the
prompt), the Last Name field, and the Email Address field.Then, from the Menu
Bar, select Edit and then Position.... Next, select Align Vertically Left, select
Separate Vertically by a Distance: of 5, select Arrange prompts against the fields,
select Move Vertically Center,and then selectthe OK push button.

Select the Review... literal and delete it.

Double-click the update push button and change the Button Text: to delete. Check
the Is the Default Push Button check box. Then select the Events... push button.

Sincewe copied this dialogfromthe Update eGolfer dialog,itis still executingthe
update event. We want to disassociate the update event from this push button and
adda new event to containthe delete logic.

To do this, inthe Defined Events panel, select Click UPDATE EGOLFER PB UPDATE
CLICK, and then selectthe Remove push button. Notice that whilethis action
removes the update event from the Defined Event list,itis stillin the Event Details
Action Name: list. Changethe name to REMOVE EGOLFER PB DELETE CLICK and
then select the Add push button to create and associatethis new event to the push
button. Select the Close push button, and then selectthe OK push button.

With focus still on the delete push button, holdthe Ctrlkey down andselect the
cancel push button. Then right-click-and-dragthem to roughly the position shown
inthe sampleexample earlier. Then, with focus still on both of them, from the
Menu Bar select Edit, then Position..., then Move Horizontally Center, and then
select the OK push button.

Save your model.

Follow these steps:

1.

Open the actiondiagramby selectingthe Action Diagram icon onthe Toolbar.The
new EVENT ACTION remove egolfer pb delete click has been added to the bottom
of the action diagram.The event logic will bevery similar to the Update eGolfer
logic added from the lastsection.

Copy the logicinthe EVENT ACTION update egolfer pb update click, startingwith
the COMMAND IS statement and ending with the bottom of the brackets
associated with the IF EXITSTATE IS EQUAL TO statement to the Remove eGolfer
event.

Change the COMMAND IS update statement to COMMAND IS delete.

Inthe IF EXITSTATE IS processing ok statement, delete CLOSE Dialog Box UPDATE
GOLFER DB and add the statement EXIT STATE IS returninits place.
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Add Scoring Record

5.

6.
7.

Save your model.
The completed event handler should look like the following example:

EUENT ACTION remove_egolfer_pb_delete click

COMMAND IS delete

USE maintain_golfer (procedure step)
WHICH IMPORTS: Entity View import golfer 710 Entity View import golfer
WHICH EXPORTS: Entity UView export golfer FROM Entity Uiew export golfer
IF EXITSTATE IS EQUAL TO processing_ok

l;[.‘lll STATE IS return

Closethe actiondiagram.

Closethe dialog.

See the window examples shown earlier and familiarize yourself with the Add Scoring
Record Web page. Most of the skills thatwe need to build this dialog havealready been
discussed, sothe steps to complete this dialogaregoingto be more abbreviated than
the steps for the other dialogs. See prior examples if you need helpinaccomplishinga
particularstep.

Follow these steps:

1.
2.

Open the Add Scoring Record dialogdesign.

Resize the Add Scoring Record dialog suchthatitis similarinsizeto other dialogs
we have designed.

Add the adbanner picture to the top of the dialogdesign.
Add the literal Add Scoring Record, making the font size Arial/Bold/16.

Add the literal Enter the following scoring information about your game of golf.
Use the defaultfont size.

The next step is to prepare the Scoring Record fields for their addition to the dialog
design.

a. Fromthe Menu Barselect Edit, then select Field Design.... Inthe Field Design
dialog, scrollto the EXPORT SCORING RECORD fields.

b. Ifnecessary,arrangethe attributes inthe entity view to be inthe order shown
on the window example shown earlier. You canaccomplish this by selecting the
attribute you want to move, selectingthe Move push button, and then
selecting the attribute you want to move your selected attribute directly
below.

Note: The Move push button will bedisabled if you have more than one
attribute highlighted. To un-select a selected attribute, justselectitagain.
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c. Onceyou have the attributes in order, select each attribute again, and detail its
properties. You canaccomplish this by selectingthe attribute and then
selecting the Properties... push button.

Note: The Properties... push button will bedisabledif you have more than one
attribute highlighted.

For each attribute, ensure the following:
m  The Import View mapping is IMPORT
m  The Export View mapping is EXPORT
d. Enter the appropriate Prompt: for each field as shown:
m Date—Date Played:
m  Time—Time Played:
m  Adjusted Gross Score—Adjusted Gross Score:
m  Course Rating—CourseRating:
m  Course Slope Rating—CourseSlope Rating:
m  Note—Note:
e. Enter the appropriateEdit Pattern: for eachfield as shown:
m Date—MMDDYY
s Time—HHMM
m  Adjusted Gross Score—Z77Z
m CourseRating—7z.Z
m  CourseSlope Rating—7ZZ
m  Note—<Default Edit Pattern>
Also, ensure that:
m Each field has Margin Box checked
m No field has Read Only checked
m  The Note field has Autoscroll checked

Inthe Field Designdialog, selectall sixfieldsand then select the Place push button.
They will be presented to you, one ata time, inthe order in which they appearin
the Field Design panel. For each field, you will be presented with the prompt first,
followed by the field.Placeeach one on the dialogdesigninroughlythe position
indicated from the example shown earlier. Verify that all of the edit patterns areas
specifiedandif not, double-clickthefield and re-enter the edit pattern.
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Positioning

Follow these steps:

1.

10.

11.

12.

13.

14.
15.

You can have noticed that the Note field extended off the right side of the dialog.

To fix this,selectthe Note field. Then, with the cursor, dragthe left edge of the field
to the rightseveral inches. Then right-click-and-dragthe Note field back onto the
dialog.If necessary, continueto resizethe left sizeand drag the field onto the
dialoguntil you cansee the right edge of the field.

Usingthe cursor, stretch each prompt so that you cansee the entire prompt.

To align everythingleft, firstselectthe Add Scoring Record literal,and then using
the Ctrl key, select the Enter... literal and each of the prompts. Use the Position
feature to Align Vertically Left.

Now select justthe prompts starting with Date Played: and, usingthe positioning
feature, Separate them Vertically by a Distanceof 5.

Now select the longest prompt, whichis Adjusted Gross Score:. Then, with the Ctrl
key held down, selectits field. Using the Position feature, make them of Equal
Height, Align them Horizontally Middle, and Separate them Horizontally by a
Distanceof 5.

Finally,selectjustthe Adjusted Gross Score field, then with the Ctrlkey held down,
select each of the other fields. Then use the Position feature to make them of Equal
Height, Align them Vertically Left,and Separate them Vertically by a Distance of 5.

Now use the cursor to rubber band every object on the dialogdesign (except for the
adbanner) and use the Position featureto Move the entire group Horizontally
Center.

Add the literal (MMDDYY) to the right of the Date Played field.

Add the literal (HHMM) to the right of the Time Played field.

Add the literal Review your information before continuing. Thank youl!. Use the
default font size but make itbold.

Add the add push button and allowthe Toolset to make up a click event forit. Make
it the Default Push Button.

Add the cancel push button and have itexecute the special action to Cancel - Close
without Execution.

Resize the push buttons and Align them Horizontally Center, Separated
Horizontally by a Distance of 20,and Move Horizontally Center.

Disablethe add push button if any of the fields (except Note) does not have data.

Save your model.
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Edit the Action Diagram

Follow these steps:

1. Open the actiondiagram. Locate the event handler the Toolset created for us. Its
name should be EVENT ACTION add scoring pb add click.

2. Move, do not copy, the two procedure step USE statements added to create views
into the EVENT ACTION add scoring pb add click event handler. To move both of
them, usingthe Ctrl key, selecteach USE statement, press F7 on your keyboard, and
with the cursor (which now resembles a hand), scroll down (if necessary)and select
EVENT ACTION add scoring pb add click.

3. Thisevent isalsogoingtoneed to use the ListScoring Records server procedure
step. We created anopen event that uses the List Scoring Records server procedure
step. Locate the EVENT ACTION egolfer home open and copy (do not move) both of
its statements into our Add Scoring Record event. To copy them, selectthe
statements, press F8 on your keyboard, and with the cursor (which now resembles
a hand), scroll down (if necessary)and select EVENT ACTION add scoring pb add
click.

4. Rearrange or copy the statements inthe EVENT ACTION add scoring pb add click
event handler to produce the followinglogic. You will need to add an IF statement
inaddition to the GUI CLOSE statement. The completed event handler should look
likethe example:

— EVENT ACTION add_scoring_pb_add_click
COMHMAND IS create
USE maintain_scoring_record {procedure step)
WHICH IMPORTS: Entity Uiew import qolfer TO Entity View import golfer
Entity View import scoring_record TO Entity View import scoring_record
— IF EXITSTATE IS EQUAL TO processing_ok
COMHAND IS handicap
USE maintain_golfer {procedure step)
WHICH IMPORTS: Entity View import golfer TO Entity View import golfer
WHICH EXPORTS: Entity View export golfer FROM Entity View export golfer
COMMAND IS list
USE 1list_scoring_record (procedure step)
WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer
WHICH EXPORTS: Group View export_group_of_scoring_records FROW Group Uiew export_group_of_scoring_records
CLOSE Dialog Box ADD_SCORING_RECORD_DB

5. Save your model.
Update Scoring Record

See the window examples shown earlier and familiarize yourself with the Update
Scoring Record Web page. Most of the skillsthatwe need to build this dialog have
already been discussed, so the steps to complete this dialogaregoingto be more
abbreviated than the steps for the other dialogs.See prior examples if you need help in
accomplishinga particular step.

Follow these steps:
1. Copy the Add Scoring Record dialogdesignto the Update Scoring Record dialog.

2. Changethe literal Add Scoring Record to Update Scoring Record.
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10.

11.

12.

Change the literal Enter the following... to Please update the following... and move
it between the Time Played and the Adjusted Gross Score.

Add a new literal thatstates, Please Note that the Date and Time Played cannot be
updated.

Delete the literal (MMDDYY).
Delete the literal (HHMM).

Inthe Date Played field properties, un-check the Margin Box and make the field
Read Only. Then add the MM/DD/YY Edit Pattern.

Inthe Time Played field properties, un-check the Margin Box and make the field
Read Only. Then add an HH:MM Edit Pattern.

Change the add Button Text to update, remove the Click event ADD SCORING PB
ADD CLICK, delete the ADD SCORING PB ADD CLICK event name from the Action
Name: entry field and allowthe Toolset to add a new click event for this push
button. Make itthe Default Push Button.

Locate the new event handlerinthe action diagram. Copy all of the statements
from the EVENT ACTION add scoring pb add click event handlerinto the new event
handler.In the new event handler,change the COMMAND IS create statement to
COMMAND IS update.

Change the CLOSE Dialog Box ADD SCORING RECORD DB to CLOSE Dialog Box
UPDATE SCORING RECORD DB.

The completed event handler should look likethe example:

r— EVENT ACTION update_scor_pb_update_click
COHMAND IS update
USE maintain_scoring_record {procedure step)
WHICH IMPORTS: Entity View import golfer TO0 Entity View import golfer
Entity View import scoring_record TO Entity Uiew import scoring_record
IF EXITSTATE IS EQUAL TO processing_ok
COHMAND 1S handicap
USE maintain_golfer {procedure step)
WHICH IMPORTS: Entity View import golfer TO0 Entity Uiew import golfer
WHICH EXPORTS: Entity Uiew export golfer FROM Entity Uiew export golfer
COHHAND 1S list
USE list_scoring_record {procedure step)
WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer
WHICH EXPORTS: Group View export_group_of_scoring_records FROM Group View export_group_of_scoring_records
CLOSE Dialog Box UPDATE_SCORING_RECORD DB

Save your model.

260 Tutorial



Designing Client Procedures

Remove Scoring Record

See the example Web pages shown earlier and familiarize yourself with the Remove
Scoring Record Web page. Most of the skillsthatwe need to build this dialog have
already been discussed, so the steps to complete this dialogaregoingto be more
abbreviated than the steps for the other dialogs.See prior examples ifyou need help in
accomplishinga particular step.

Follow these steps:

1.

Copy the Update Scoring Record dialogdesigntothe Remove Scoring Record
dialog.

Change the literal Update Scoring Record to Remove Scoring Record.

Change the literal Please note that the... to Are you sure you would like to remove
this Scoring Record?

Delete the literal Please update the following information....

Inthe properties panel of the followingfields, ensurethat the Margin Box check
box is un-checked andthat the Read Only check boxis checked:

m  Adjusted Gross Score
m  CourseRating

m  CourseSlopeRating
= Note

Delete the literal Review your information before....

Change the update Button Text to be remove, ensure it Is the Default Push Button,
remove the Click event ADD SCORING PB ADD CLICK, delete the ADD SCORING PB

ADD CLICK event name from the Action Name: entry field and allowthe Toolset to

add a new click event for this push button.

Re-Position the fields as necessary.

Locate the new event handlerinthe actiondiagram. Copy all of the statements
from the EVENT ACTION update scor pb add click event handlerinto the new event
handler.In the new event handler,change the COMMAND IS update statement to
COMMAND IS delete.
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10. Change the CLOSE Dialog Box UPDATE SCORING RECORD DB to CLOSE Dialog Box
REMOVE SCORING RECORD DB.

The completed event handler shouldlooklike the following example:

— EVENT ACTION remove_scor_pb_remove_click
COMMAND IS delete
USE maintain_scoring_record (procedure step)

WHICH IMPORTS: Entity View import golfer TO Entity VUiew import golfer

Entity View import scoring_record TO Entity View import scoring_record

— IF EXITSTATE IS EQUAL TO processing_ok
COMHMAND IS handicap
USE maintain_golfer {procedure step)

WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer

WHICH EXPORTS: Entity VUiew export golfer FROM Entity Uiew export golfer
COMHMAND IS list
USE list_scoring_record {procedure step)

WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer

WHICH EXPORTS: Group View export_group_of_scoring_records FROM Group Uiew export_group_of_scoring_records

CLOSE Dialog Box REMOUE_SCORING_RECORD_DB

11. Save your model.
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This section contains the following topics:

Objectives and Time Allotment (see page 263)
Generating the Database (see page 264)

Referential Integrity Triggers (see page 277)

Packaging Procedures into Load Modules (see page 281)
Generating the Application (see page 284)

Testing the Application (see page 293)

Web Generation (see page 304)

Objectives and Time Allotment

After this module, you will be familiar with:
m  DatabaseGeneration

m  Referential Integrity Triggers

m  Load Module Packaging

m  Application Generation

m  ApplicationTest

m  Web Generation and Deployment

Note: Successful completion of this entire section of the Tutorial depends on your
havinga properly configured CA Gen Workstation, Build Tool, and Runtime
environment, as well as a properly configured and supported DBMS, SQL pre-compiler,
sourcelanguagecompiler, Web Server, Web Application Server, Java Runtime
Environment, and Java Compiler. Instructions for setting each of these up are outside
the scope of this Tutorial. However, most of this section can be completed justhavinga
properly configured GUI environment. Just be aware that some of the instructions will
be fora particularDBMS or Web Server, and will haveto be modified for your unique
environment.

Note: The instructions for Generation within this section apply only to workstation
construction.

Generation is a separately purchasableitemwithin CA Gen andyour workstation
configuration mightnot supportit. In many cases, models (or subsets) must be
uploaded to an Encyclopedia where generation would take place. Whilethe actual
mechanics of generating a model from an Encyclopedia differ from those of generating
the model from the workstation, the concepts involvedin each remainthe same.
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Allowyourselfapproximately 3 hours and 10 minutes to complete this module.

If you would liketo reference a CA Gen model reflectingthe completed objectives of
this chapter, you can find the model with the CA Gen installationinthe
\Samples\Models\Tutorial Models\Completed Models directory corresponding with this
chapter.

Generation and Test

At this pointina typical development project you would have a very large, nicely bound
Requirements Specification document and probably another equally nice Detailed
Design document. You wouldthen turn these over to a horde of programmers who
would startwritingthe sourcecode necessary to meet the Design. Inaddition, with any
luckatall,itwould be months until the written code adhered to the Detailed Design
document and the Detailed Design fully encompassed the stated Requirements.

At this same pointin an CA Gen project, however, we are almostdone. Inaddition, since
the Procedures have implemented the Processes,and the Processes containour
Business Requirements, you can be assured that the generated code will adhereto
those Requirements.

All we have to do now is push the bigred generate button.

100 Percent Code Generation

When we pushthat button, CA Gen generates 100 percent of the code necessaryto run
the applicationina targeted (and supported) environment from our
environment-independent diagrams.

Generating the Database

The followingsections providedetailed information on generating the database.

Lesson Objectives and Time Allotment

After this lessonyou will understand:
m  How to transform alogical data model into a physical data model
m  How to set the generation defaults

m  How to generate and installalocal database

Allow yourselfapproximately 40 minutes to complete this lesson.
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Database Generation

Databasegeneration consists of two steps andis normally doneby a Database
Administrator.

1. Transformyour logical data model into a physical data model.

2. Generate the necessary DDL (Data Definition Language) from the physicaldata
model for the DBMS software to create the database.

Data
Structure
List

A
/
4

Transformation’
: b Data
.

List

Logical
Data Model

Physical
Data Model

The Data Model (or Entity Relationship Diagram)is often known as the Logical Data
Model. For the most part, itis free of implementation-specific detail. Tocreate a
physical database, we have to firsttransformour logical Data Model objects into
physical Data Model objects. The physical Data Model is actually represented in two
diagrams, the Data Structure List diagram, and the Data Store List diagram. Collectively
these two diagrams aresometimes known as the Technical Design.

Inthe Data Structure Listdiagram, you make implementation-specific structure changes
anddecisions suchas:

m  Reordering columns of a table

m  Makingindexes ascendingor descending

m  De-normalizing data between tables

Inthe Data Store Listdiagram,you make implementation-specific spaceallocation
changes and decisions such as:

m  Adjustingtablespacesizes

m  Adjustingindexspacesizes

Chapter 5: Construction and Test 265



Generating the Database

Basic Data Model Transformation

DDL Generation

Duringthe Transformation process, there is a set of basicrules applied to create the
Data Structure List:

m  Entity Types become Tables
m  Attributes become Columns within the Tables
m Identifiers become Unique Indexes

m  Relationshipsbecome Foreign Key Columns in one of the Tables involvedinthe
relationship or the other with Indexes and RI (Referential Integrity) Constraints
created on them

Additionally, the Transformation process calculates tablespaces and indexspaces to
create the Data Store List.

Once the Transformation process has completed, you would then make any
implementation-specific changes required to these two diagrams prior to generating the
DDL and DML.

Once you have completed your customizations, you canthen push that bigred button
to generate the Data Definition Language that will ultimately get passed to the DBMS to
create your database.

In addition to generating the DDL, you canchoose to installthe DDL as well.For a local
installation, the install option will automatically passthegenerated DDL to the DBMS,
which will then create the database. Ifthe databaseis onaremote platform,the
installation will createa remote filethat can be transferred to the remote location for
installation.
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Lesson Activity

In this exercise, we are goingto:

Select a supported databasefor the Technical Design Defaults

Transformthe Data Model
Briefly review the Data Structure and Data Store Lists

Set the Generation Defaults

Generate andInstall the DDL

Select the Defaults for Technical Design

Follow these steps:

1.
2.

If necessary, open the eGolf Services model.

Inthe tree control,scroll down to the Technical Design folder and double-click
Technical Defaults.
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3.

6.
7.

Inthe listof Technical Designs, selectyour target DBMS. In the example shown in
step 4, the target DBMS is Microsoft's SQLServer (MS/SQL).

L]
From the Toolbar,selectthe Open... iconto activatethe selected Technical
Design. The two asterisks nextto the selected Technical Designindicatethat the
design has been activated.

_lojx

Technical Design DB2 z/03 "
Technical Design DBZ UDB
Technical Design Datacom

Technical Design JOBC
Technical Design ODBC/ADD.HET
Technical Design ORACLE

Technical Design S0L/FHP

[ | ' 4

If you would liketo review the default Technical Design Properties,

double-click theselected Technical Design. These settings influencethe DDL and
DML (Data Manipulation Language) that subsequently are generated. Review the
Help for information on each control.

When you arefinished reviewingthe properties, select the Cancel push button soas
not to make anychanges.

Closethe listof Technical Designs.

Save your model.
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Transform the Data Model

Follow these steps:

1.

Inthe Tree Control, scrolldown to the Technical Design folder and startthe
Transformation Wizard by double-clicking Transformation in the Tree Control. The
Transformation Wizard dialogwill open.

Note: The activated DBMS Technical Design (in this case MS/SQL) is indicated in the
Title Bar.

Transformation (MS/S0QL)

1. Be sure the Technical Design defaults are set before
Transforming. To view or update select Tech Design. ..

2. Your Data Model must be consistent, A Consistency Check
will be done before transformation to ensure itis.

3. When you are ready to Transform, select Proceed...

Te::hDesign...l Can::ell Help |

We have already setthe Technical Design defaults. Our Data Model shouldstill be
consistent. Select the Proceed push button to initiatethe transformation.

Ifa Consistency Check dialog pops up as shown below, then thatindicates thatyour
Data Model has Errors or Warnings. If the Continue button is disabled, then you
have Errors that must be corrected before Transformation cantakeplace. Ifyou
only have Warnings then you can continue the Transformation Wizard, butyou
should striveto understand the Warnings so as to determine their impacton your
databasegeneration.

Consistency Check

A report has been created. You may select the desired
action.

Quntinuel Cancell Help I
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5.

Ifyou have a clean Consistency Check or Continue the Transformation with only
Warnings, the Transformation should complete successfully. Notice from the
messages in the Transformation Status dialogthat the current Technical Design (if
any)is deleted and replaced with a new Technical Design with no customizations.
Therefore, had you previouslydonea Transformation and customized the Data
Structure Listand the Data Store List, transformingthe Data Model againto pick up
changes would remove those customizations. To preserve changes to the two
diagrams after aninitial transformation, use Retransformation.

Transformation Status

~Time
Start 18:15:13 Last 18:15:13  Elapsed 00:00:00

—Progress
Current Technical Design Deleted
Entity Types implemented
Relationships implemented

Space calculations completed
Committing changes...

Click Ok on the Informational dialogindicating the successful Transformation.
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Review the Data Structure and Data Store Lists

[8H MS/SQL Data Structure List

Type
Table
Column
Column
Column
Column
Column
Column
Index (U}
Column

Table
Column
Column
Column
Column
Column
Column

FK Column
RI Constraint
Index (U}
Column
Column
Column

Follow these steps:

1. Inthe Tree Control under the Technical Design folder, double-click the Data
Structure List. Then from the Main Menu, select View, and then select Expand

Diagram.

Notice the column names for Adjusted Gross Score and Course Slope Rating. Make
no changes to the diagram. When you are finished reviewing the diagram, closeit.

Hame
—GOLFER
PASSWORD
FIRST_HAME
LAST_MHAME
EMAIL_ADDRESS
HANDICAP_IHDEX
USERID
golferid (Primary}
[USERID

—SCORING_RECORD

DATE®

TIHES®

ADJUSTED GROSS_SCORE
COURSE_RATIHG
COURSE_SLOPE_RATING
HOTE

FK_GOLFERUSERID

{Ho Hame> GOLFER

scoreid (Primary}
FE_GOLFERUSERID
DATES

TIHMES

Format

Char
Char
Char
Uarchar
Decimal
Char

Char

Datetime
Datetime
Smallint
Decimal
Smallint
Uarchar
Char

Char
Datetime
Datetime

=10l x|

Length Optionality SEQ a

8 Hot Hull
38 NHot Hull
38 Hot Hull

188 Hull
4.1 Hull

8 NHot Hull

8 NHot Hull

8 NHot Hull

i} Hot Hull

3 Hot Hull

3,1 NHot Hull

3 Hot Hull

188 Hull

8 Hot Hull

8 NHot Hull

8 Hot Hull

[i] NHot Hull

Asc

Asc
Asc
Asc

Chapter 5: Constructionand Test 271



Generating the Database

2. Inthe Tree Control under the Technical Design folder, double-click the Data Store
List. Then from the Main Menu, select View, and then select Expand Diagram.
Make no changes to the diagram. When you are finished reviewing the diagram,

closeit.

RI=
Type Hame Filegroup FillFactor =
Database [—IEFDB

EData File

ELug File
Table GOLFER
Index golferid a
Table SCORING_RECORD
Index [scureid a
el | 1

Set the Generation Defaults

Follow these steps:

1. Inthe Tree Control, scrolldown to the Construction folder and double-click

Generation.

2. Fromthe Main Menu, select Options and then select Generation Defaults....
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3.

Set the Generation Defaults as indicated below. Select the Save push button to save
these settings for the next time you open the Toolset, and then selectthe OK push
button.

Note: Your DBMS(TD) may differ if you are using some other databaserather than
SQL Server (MS/SQL). The rest of the settings should be the same.

Generation Defaults

Target Environment:
Operating System: I'n.f'.n'INDO'I."u'S j
DBMS(TD):
Language: IC j
TP Monitor: |wmpows i
Communications: I <NOME = j
Type of installation: ILn:n:aI j
DBMS Drive for local install: IC_

[ Owerride Bus Sys Target Environment with above defaults.
[T Run Consistency Check for each item generated.

[T Generate source code with trace (Gen All).

[ Include Drop statements in DOL (Gen All).

[T Qualify tables and indices with owner ID (DDL).

[T Create Storage Group in DDL {DB2 only).

[T Delete generated source after remate install,

[~ Create RI Alter Primary/Foreign Keys/Triggers in DOL.

[~ Process modules marked for Compatibility.

oK | EE'U'EI Cam:ell Help |
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Generate and Install the Database

Follow these steps:

With the Generation panel still open, select the DDL m iconfrom the Toolbar.

Notice in the DDL Generation diagramthe fivecolumns:

m  Type
m DDL
m Inst
m  Drop
m  Name

The Type column describes the type of databaseobject you are referringto, while
the Name column gives the name of that databaseobject. For example,
SCORING_RECORD is adatabasetable, whilescoreidis anindex on that table. The
databaseitselfis named |IEFDB.

=Tk
Type DDL  Inst Drop Hame "

database - - - IEFDB

table - - - SCORING_RECORD

index - - - scoreid

table - - - GOLFER

index - - - qolferid

[l | v 4

We canselectindividual database objects for generation by selecting the dash (-)
under the DDL column. Selecting the dash will replaceitwitha Y. However,
selectingjustthe dash under the DDL column justcauses the DDL to be generated,
andnot installed. To haveitinstall aswell, or to have a remote filecreated for
installingon a different machine, you need alsotoselect the correspondingdash
under the Inst column. Finally, if we wanted a drop statement to be added to the
generated DDL to firstdrop an existingdatabaseobject, we would also need to
select the corresponding dash under the Drop column. After making the
appropriateselections, you would then select Generate from the Main Menu and
then select DDL, Selected.

274 Tutorial



Generating the Database

2.

Inour particularcase, we want to generate andinstallall of the DDL. To do this,

simply selectthe [generate] DDL, All and Install
Generation Progress dialogshown below opens, and will closeautomaticallyif the
DDL generation is successful.

iconfrom the Toolbar.The

| Generation Progress

~ Ervironment

Operating System: WINDOWS

Database: MS/S0L

Language: C
— Progress

Finished: 0 Waiting: 1 Failed: 0
0 Lines Generated at 0 LinesMinute

0% 50%: 100%:
Elapsed Time: 0.00 minutes Stop

Ifthe generation is successful,inthe DDL Generation diagramyou will see that the
listof databaseobjects to be generated has been replaced with a count of the total
number of lines of DDL generated. The number of lines generated canvary,
depending on your settings.

_ioix]

Lines Status Type Hame "
166 Completed database IEFDB
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The DDL generation happens inforeground, which means that you cannot use the
Toolset whilethe generation is taking place. The installation happens in background
by startingup a separate program called the Build Tool. If everything works
successfully, the Build Tool displays the Build-OK status message as shown below.

-ioix]

File Edit View Action Tools Help
o[t | & &|9[m[s | 9] 2z 8] =[] 2] 2]
Hosts: | SHODAD2-WINTXE4 =] Profile: [DEFAU.. =]

Path: | C\modelslegolf.iefddl x| Bxtension: ficpermt )
| SHODADZ-WIN XG4
~Directory Tree————————— | Modue  |Exten..| DateGenerated | Type | Status
= models - EGOLF SERVICES
discapia.ief B = icm  [2012/06/22 18:51:34
= egolfief

bitmap

C

caddata

cobol

e

html

java

ole

report _ILI
K1 ./ K | ]
—Messages
18:51:37 Automatic Build: Build Requested: Cimodels\egolfiefiddMEFDE.icm |E5)
18:51:37 Build tool initialization complete
18:51:37 Add Module(s) Begin (Cimodels\egolfiefddMEFDE.icm)
18:51:38 Add Module(s) Completed (C:imodelsiegolfiefiddEFDB.icm) 0.088 seconds
18:51:38 IEFDB: Preparing for Build
18:51:39 |IEFDB: Database maintenance started —
18:51:40 IEFDE: Build-OK _lll
A 3

3. You canreview the results of the installation by selecting the databasename in the

Build Tool as shown above and then selectingthe Review &

toolbar.

icon on the Build Tool
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Referential Intedrity Trigders

The following sections deal with referential integrity triggers.

Lesson Objectives and Time Allotment

After this lessonyou will understand:
m  The purpose of Rl Triggers

m  How to generate the Rl Triggers

Allowyourselfapproximately 15 minutes to complete this lesson.

Referential Integrity

Referential Integrity (RI) is a feature of relational databases thathelps ensurethe
consistency of data related between two tables.For the most part, itis concerned with
the effects of anInsert or a Delete of a row of data into one table, and how that action
shouldinfluence (or be influenced by) its relationship to data in another table.

Referential Integrity is generally bestleft to the DBMS to support, simply becausethe
DBMS canusually performthe Rl more efficiently. However, every DBMS does not
necessarily supportevery form of Referential Integrity. With CA Gen, you can
supplement the inherent Rl capabilities of your targeted DBMS with additionalRI
Constraints (notnormally supported by that database) through the use of CA
Gen-generated Rl Triggers.

For example, supposethat you wanted to automatically delete all Dependents for an
Employee when the Employee is deleted. This is commonly known as a Cascade Delete.
While most DBMSs support Cascade Deletes, CA Gen can generate some additional code
for you to automatically take care of this constraintif your targeted DBMS does not
supportit.

Another example is the cyclical Cascade Delete: deleting one Employee who manages
another Employee who manages still another. Many DBMSs would not support deleting
all three. CA Gen Rl Triggers can extend the capabilities of your targeted DBMS to
supportthis constraintas well. The CA Gen RI Triggers are essentially subroutines that
are generated to enhance or extend the DBMS' nativeRI capabilities.

CA Gen provides Rl coverage thatis both fastand complete. It does this through a
combination of generated RI Constraints, Triggers, Stored Procedures and embedded
SQL, depending on the particularDBMSselected.
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Lesson Activity

Regardless of whether or not you have chosen to have the Referential Integrity
maintained by the DBMS (the default), or to have CA Gen maintain all of the Referential
Integrity through the useof Triggers, or a combination of the two, the Referential
Integrity library mustbe created and made availableto the rest of the CA Gen
generated application. These Referential Integrity triggers are commonly referred to by
various names, including Triggers, Trigger Library (or Lib), RI Triggers, Cascade Triggers,
and Cascadelib, among others.

Inthis exercise, we are goingto:

m  Generate the Referential Integrity Triggers (Cascade.dll)
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Generate the Referential Intedrity Trigders

Follow these steps:

=

1. Withthe Generation diagramstill open, select the Window Code generation
icon from the toolbar.

Notice in the Window Code Generation diagramthe six columns:

m  Type
m  Trce
m Code
m Scrn
m  Inst
m  Name

The Type column describes the type of object you are referring to, whilethe Name
column gives the name of that object. For example, REFERENTIAL INTEGRITY
TRIGGERS is a Triggers type object. These will make a littlemore sense when we get
into the actual application code generation. As for the other columns, Trce is an
abbreviation for trace, Code means source code, Scrn is anabbreviation for screen,
andlInstis anabbreviationforinstall.

If we want to generate code fora particularobject, we clickthedash (=) under the
Code column for that object. Generating the code for some object justgenerates
the sourcecode, suchas COBOL, C, or Java. If we actually wantthe source code
compiled, linked with other compiled code, andin some cases bound to a DBMS,
we would alsoselectthe dash under the Inst column.If we were generating a
Blockmode application,itwould likely havea green screen associated withit. To
generate the screen, we would select the dash under the Scrn column. Finally, CA
Gen provides the capability to tracethrough the executing code to assistwith
debugging. To enable this capability, additional code needs to be added to the
generated sourcecode. To add this additional codeto the generated sourcecode,
you select the dash under the Trce column. Triggers have no screen and cannotbe
traced; therefore there areno dashes under those columns.
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2. Select the dashes under the Code and Instcolumns for the Triggers.

& Window Code Generation r-_"EhEl

Type Troce Code Scrn Inst  Hame =
Triggers ¥ ¥ REFEREHTIAL IHTEGRITY TRIGBERS
Husiness 5ys 4 + 4 4 DJ5S_GAP_HAMDICAPPER_AT_B8_1 —
Business Sys 4 4 + 4 EGOLF_SERUICES
Window Wangr - - - EGOLFWIH

e

& | *

3. Select Options from the Main Menu, and then select Generation Defaults. Verify
the targeted environment parameters arestill as indicated below.

Generation Defaults

Target Environment:

Operating System: } WINDOWS v |

DBMS(TD): Jusso. O

Language: E C v I

TP Monitor: WINDOWS v/

Communications: I <MNONE > v ]
Type of installation: !Local v ‘
DBMS Drive for local install: ’EI

[TJoverride Bus Sys Target Environment with above defaults,
[T]run Consistency Check for each item generated.
[[]Generate source code with trace {Gen all),

Include Drop statements in DDL (Gen All).

[]Qualify tables and indices with owner ID (DDL).

[]create Storage Group in DDL {DB2 only).

Delete generated source after remote install,

[]create RI alter Primary/Foreign Keys/Triggers in DDL.
[]Process modules marked For Compatibility.

[ OK ] | save | [Cancel] [ Help ]
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4. Select the [generate] Code, Selected icon from the toolbar to initiate the code
generation and compilation. You will very briefly see the Generation Progress dialog
again,which closes automaticallyifthe Trigger generation is successful.

5. The Trigger generation happens in foreground, which means you cannotuse the
Toolset whilethe generation is taking place. The installation happens in background
by starting up the Build Tool. If everything works successfully, the Build Tool
displaystheBuild-OK status messageas shown below.

Note: Ifyou left the Build Tool open after the successful databaseinstallation, you
will stillseethe IEFDB lineitem as well. If you had closed the Build Tool, then you
will nowonly see the Cascadelineitem.

Eile Edit View Action Tools Help

BERGARAGTES B Carll B 7 ?
Hostst [shoutanzh | Aol | DEFALLT -
Path:  cvnndals comweol len: W EERERN: 4wt v

[ shodeb |

Cirechary Tree @ Esfansion Moduke » Dabe Modiiad Ty [e Status
; EGILF SERNICES
-
::cl'lﬂ Ewﬁ;f CASCADE GO0 0618 17: 28050 [CASCADE  Fuic-ok |

cofl v i1 Km IEFCE 2006)06/19 L7: 10137 OOL Bl

ol el isf
CEl DR iar
cornrnitisf
danrap.jer
danthief
diglets et
i gigstisf
pdgepoliar
gnofiar

E- hirmag
H d b

L]

HEZEEEAEA

OEHE

-]

e |

| W

Meszages

172936 CAZCADE: Complling EQOOD90E
17:29:33 GASCADE: Gompiling EOOODASS
1720038 CASCADE Complling FT483220
172939 GASEADE Complling wersion Infmmaton
17:29:40 CASCADE: Linking CASCADE DLL
172041 CASCADE: Buili- Ok

|3

||

L5 >

To review, what we have done sofaris generate the Databaseand the Referential
Integrity Triggers. Unless there is a change to the logical or physical database
design, then these two tasks would normally notbe done again.

Packaging Procedures into Load Modules

The following section deals with packaging procedures intoload modules.
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Lesson Objectives and Time Allotment

After this lessonyou will understand:
m  The purpose of Load Module packaging

m  How to package a Load Module

Allowyourselfapproximately 15 minutes to complete this lesson.

Load Module Packaging

Lesson Activity

In our model, we have documented the requirements andthe detailed design for an
application.So far all we have is the model. However, from this model, we are going to
generate alot of sourcecode. And from this sourcecode we are going to compileand
linkitinto some form of an executable (dll, lib, exe) program. We need to specify to the
Toolset how we want all this done. This is called Load Module Packaging.

The kinds of things we need to specifyare:

m  Load Module (executable program) names

m  Trancodes to usewith whichload modules

m  Source code member names

m  Librarynames

For testing our application, weare going to initially generate everything and compileit
into one load module (executable), andtest it all locally ina Windows environment.
However, for deployingto the web, we will need to repackage the applicationintoa
clientload module and a server load module. Clientand Server packagingis known as

Cooperative packaging. Other types of packagingincludeOnline, Batch,and Component
packaging.

In this exercise, we're goingto:

m  Define the Window packaging by addinga load module called EGOLFWIN to the
GOLF_SERVICES business system.

m  Add all of the procedure steps to this one load module.

m  Usethe Complete option to complete the assignmentof Trancodes and Source
Code Member Names.
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Define the Window Packaging

Follow these steps:

1.

From the Tree Control, scroll down to the Construction folder and double-click
Packaging.

From the Tool Palette, select the Window Packaging = icon.

Inthe Window Packagingdiagram, selectthe EGOLF_SERVICES Business System.

From the Tool Palette, select the Add Load Module... E icon.Inthe (new object)
Properties dialog, enter egolfwin and select the Add Psteps... push button. Select
each procedure step (Proc Step) and, with all five-procedure steps highlighted,
select the OK push button.

Inthe (new object) Properties dialog, selectthe OK push button. If you have
multipleadds turned on, selectthe Cancel push button.

Notice that something called a Window Manager (Window Mangr) has been added
below the Business System. Every load module (executable) ina Windows
environment has a Window Manager associated with it. The Window Manager
handles some of the window functionality,as well as things such as flows between
other load modules.

Select the EGOLFWIN WindowManager and then, from the Main Menu select View,
then Expand All. Notice that each procedure step we added appears indented
below the Window Manager name. And each action block called by each procedure
step appears indented below the procedure step name. Thus, when we generate
the code for all of these modules, they will all belinked into one executable called
EGOLFWIN.

& Window Packaging =T
Hame
0.3 CAF HAMDICAPPER A1 AR 1
EGILF SERUICES
EGOLFYWIH
MAINTAIM_GOLFER
ADD_GOLFER
LOGIM_GOLFER
UFDATE_GOLFER
CALCULATE_GOLFER_HAHDICAF_IHDEX
IGLF16811_GOLFER_COHPUTEIHDEX 5
DELETE COLFER -
FMAINTAIM_SCORIHG_REGORD
ADD_SCORING_RECORD
UPDATE_SCORIME_RECORD
DELETE SCORIME RECORD
LIST _XCOHIMG_RECURD
EGOLF_SERUIGES_HOME A
EGOLFER_HOHE
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7.

9.

Before we cangenerate the code, however, we still need to complete the packaging
by assigning sourcecode member names to all of the modules and trancodes to the
procedure steps. This one executable is goingto have the equivalent of five entry
points. Trancodes are used to specify a particular entry point. Ina Mainframe
environment, these trancodes would correspond to those registered with the TP
Monitor. For other environments, they canbe any unique name. We canassign
trancodes and source member names manually, or we canlet the Toolset complete
the packagingfor us. We will do the latter.

Select the Window Manager EGOLFWIN. Then, from the Tool Palette, select the
Complete O [packaging]icon.

Inthe Window Packagingdiagram, double-click the EGOLF_SERVICES_HOMEO
procedure step and make note of the Dialog Flow Trancode name. More than likely
itis called EGOLFSER. We will need to know this when we begin testing. Change the
Source: from P1 to HOME and select OK.

Type Hame =
DJS CAP HAHDICAFPPER_ 91 @8 I
EGOLF_SERUICES

Window Hangr EGOLFYIN

Proc Step HALHTALH_GOLFER
Block ADD_BOLFER
Block LOGIH_GOLFER
Elock UPDATE_GOLFER
Elock CALCULATE GOLFER_HANDICAP THDEX
Block IGLF1811_GOLFER_COMPUTEIHDEE %
Block DELETE_GOLFEH

HATHTATH_SCORING_REGORD
ABD_SCORIHE_RECORD
UPDATE_SCORING RECORD
DELETE_SCORING_RECORD

LI5ST SGORING REGORDR

EGOLF _SERVICES HOMER

EGOLFER_HOHE

Proc 5tep

fction Block
faction Elock
faction Block

Tracodes

Digog Fow:  |EGOLFSER %
Clear Soreen: |EGOLFSER. %

[ o | [cancal | | Heip |

Save your model.

Generating the Application

The followingsections deal with generating the application.
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Lesson Objectives and Time Allotment

After this lessonyou will understand:
m  How to configure the Build Tool to supportcomponent linking
m  How to define the targeted environment

m  How to generate and installtheapplication

Allow yourselfapproximately 45 minutes to complete this lesson.

Application Generation

Lesson Activity

Now that we have told CA Gen how we want everything generated, we need to specify
the environment that we want the generated code targeted to. We need to specifya
supported Operating System, DBMS, Source Code Language, Transaction Processing
Monitor, Communications, and Installation Type. Depending on the choices you make
for any one of these parameters, you may then be limitedinyour choices on others.
Your options may further be limited depending on your licensing agreements.

And as a reminder, successfully completing this section of the Tutorial requires that you
have a properly configured CA Gen Workstation, Build Tool,and Runtime environment,
andthat you have alsoinstalled and properly configured a supported DBMS, SQL
precompiler, source languagecompiler, Web server, Java Runtime Environment, and
Java Compiler. Instructions for setting up each of these surroundingtechnologies are
outsidethe scopeof this Tutorial.

In this exercise, we're goingto:
m  Configure the Build Tool to support Component linking.
m  Define the Windows environment.

m  Generate the Windows-based application.
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Configure the Build Tool to Support Component Linking

As partof the application generation, we need to link the code from the component
DJS_CAP_HANDICAPPER_01_00_| intoour generated application.

Follow these steps:

1. UsingWindows Explorer or a Command Prompt, create a folder to contain all of
your consumed components operations libraries. For example, in the directory
containingyour models, C:\Models inour case, create a folder called Complibs.

2. Copy the DJS_CAP_HANDICAPPER_01_00_| components operations LIB and DLL
into this folder. The operations LIB and DLL are called DJSCAP10, and can be found
inthe C sub-directory within the components model (djscapla.ief), which should be
inyour model directory.

& C:\models.ceg NComplibs El IE|E|
Fie Edt View Favorbes Tools  Heb an

e Back - s ? ,j?] Searth |_." Foloers | Gii[=

Scidr=ss |_"| < Amocdels.cg 7 Comnplibe . E=
Folders = 2009 e Teps

2 (5 rundels.eg? w SOISCEPIDDIL 15Kk Aorication Extendin
£ cvyrc ick SADISCEPIN LT 2KR Chisct FeLbray

o bilpay isf
i
L coflowa.ief
L0 COMoadl,fer =
L0 oo, i
10 Conawr let
L crfiod ief
LD Cofowea, i
3 cominik.isf
=] ooios |
) danr=p ief
L danth isf

i

+ 4 0+ R H

H +

= w4 | b
Z nbiects (Disk fre=spac=; 173 GE) 160 KB o My Compuier
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Update the System Environment Path variabletoincludethe pathto the Complib
directory sothat the DLL can be found when itis needed. To do so, right-click My
Computer on your desktop (ifitis there) and select Properties from the pop-up
menu. Then, from the System Properties dialog, selectthe Advanced tab, and then
select the Environment Variables push button. Under the System variables select
the Path variable, then select the Edit push button. Add the fully qualified path to
the Complibs directory.

Environment Yariables

User varlables for shodaoz
lfariable ale =
CSE_HOST lncalbostf2500
CSE_USER. SHODADZ
include CiPragram Fies\Microsoft Yisual Studic, .,
liz CihProgram Fies\Microsoft Yisual Studic, ..
path CCA_APFSW,CProgram Fles\Micros.,, ¥
| mew || Ede || Deets
Swebern wariables
Iariable Ifalue L
NUMEER,_CF P... 1
(a5 Windows_MNT
Fath C:\Program Fies,CoysharedComponent, ..
PATHEST JDOM;EXE;BAT; CMD;, YEBS VBE: 355
PROCESSOR A, =86 W
[ Tewn ] [ Edr ] [ Delet= |

Varizble narme:

Varizble valie:

| Path

=
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5.

If you have already closed the Build Tool, you canreopen it again by going to the

Start menu, selecting Programs, and then followthe path to your CA Gen

installation. Mostlikely, this will be CA, Gen rX (where Xis the release number), and

then Build Tool.

From the Build Tools Main Menu, select Tools and then select Profile Manager... to
open the appropriate Profile Manager, most likely the Default. Select OPTIONS
from the Profile Tree on the left. Double-click the Value cell oppositethe
OPT.CBDLIST token and enter the fully qualified path to a text file which will contain
alistingof all of the component libraries used by this application. Intheexample
below, we have used C:\Models\cbdlist.txt.

1P rofile Manaser [DEFALLT)
cereuLl ]
Profia Trea Prfir Tahie
& [ JoEMs tey Yalie
R T DEBLIG Ho
i P T HAS S0l 2
[ TRREET P T CEDLTST [Eiosek. caT bt o]
- TJERC
i Tty AT IELTE
i oMET O T MO _FaRM YES
- FTI_ATS
- USER
Cuscricon
CRT_CEDLIZT k-
For Componsnt consumptiona, set thia token ta a
fully gqualified £il= nam= vhich cont=zins = li=t aof
Cpecations libraries to be iocludsd in the linking
of CiE current Lo|ad Module o operations Libcsry.
*
L3 *
(o) (oo ] (oo ) (i |

Finally, weneed to create the text filecontainingthe listof components inthe path
we specifiedinthe Build Tool. Open Windows Notepad and select File, selectSave,

andthen select New.
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6. Inthe new untitled Notepad text file, enter the fully qualified path to the
components Operations Library. Continuing with our example, it would be
C:\Models\Complibs\DJSCAP10.LIB. Then from Notepad's Main Menu, select File,
select Save As... andsavethis fileas cbdlist.txt inthe path C:\Models that we
specifiedinthe Build Tool.

I chdlist.bxt - Nolepad

= oymode s, cqPyComplibshpI=carlo. LTE

Savein ||:]rm-:lvah.cg? vl .
T (=h asyncisf CiedosgoFief  (Sitestrep.icf
L E; I billpayisf e Cakstmriceiaf
My Fecent | ccfow.ief WL [Z] cdist k=t

Dacuments | ccfloves ief i galferief
- (SiecfiowhicF S metaief
EL_(} Cccflowbu b L mr0S1008 ief
Deskiop | ccflawac.ief L mir0s10L L ief
|2 ecfloved isf ) orcerp. i=f

~ [l ccfloweaief  CriSese

_.-*‘.i' |21 commmiz. ik L semlel Jef
|_Zcomplbs L sample.ief

= d=nrepicf o sortbar isf

I danth.izf [ templateief

|_Didalects ef Ltest.ef

| drugtest i=f ) testrn e el

Hy Documents

Iy Cormzuber

q File name |!m w | Save
by Hetwoik, Sawe a3 bppe: | Test Diocumernis [ 1] w | Cancel

Encoding |,&N gl i |

To summarize, in the Build Tool we have a token (OPT.CBDLIST) that points to a text file
(C:\Models\cbdlist.txt). In this text file, we have a fully qualified listing of all the
component libraries used by our application.In our particular case, itis onlythe one
component and its LIB is in C:\Models\Complibs. Within the C:\Models\Complibs
directory, we have copied the components LIB and DLL. And finally, we have identified
the path to this directory to the operating system by updatingthe operating system's
System Environment Path variablesoitcan pickupthe DLL when itis needed. Normally
this configurationis only doneonce. Any new components needed would be copied into
the Complibs directory and the cbdlist.txtfile would be updated.
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Define the Windows Environment

Follow these steps:

1. Fromthe Tree Control, scrolldown to the Construction folder and double-click
Environment.
2. Inthe Environment diagram, double-click the EGOLF SERVICES Business System.

Verify your Environment Parameters areas indicated below or that the DBMS(TD)
points to your specific database. If not, change them and selectthe OK push button.

Environmant Parameters

Dparabing System: W TMDIOMYS

DEMS(TO:

Lamguage:

TP Moritor;

Prifile Manager:

SCreen Type:

Clear 3creen Default: |Rﬂsa: w |

[v] Restartable Application
[]Enforce Daka Modeing Constrants
Extendad Atcribute Support

|:| Cpbimize Import Yiew Initialization

Jdava
Pad:age Mame: | |

MET
Mamespace Mame: | |

&sszmbly Yersion: |

Bssambly Key Pair: Creare

Celete

Irrport,. .

E=port,..

E Drevices MYS Parameters Cancel Help
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Generate the Windows Application

Follow these steps:

1.

If necessary, open the Window Code Generation diagramagain.Todo so, from the
Tree Control select Generation and then from the Tool Palette selectthe Window

Code [generation] E icon.

Inthe Window Code Generation diagram, select the EGOLF SERVICES Business
System (Business Sys) and from the Main Menu select View and then select Expand
All.

Note: A very common generation mistake is failingto fully expand a module for
generation and, subsequently, not generating all of its sub-modules. However, you
should striveto only generate the modules that require generation, and avoid
fallingintothe bad habitof regenerating everything all thetime.

All of the code needs to be generated. We canselect each dash (=) under the Code
columnindividually, or we can simply select the down arrow under the Code
columnto have all of the items selected at once. We alsowantto trace the
application for testing, so we want to selectthe down arrow under Trce as well.
Finally, selecting the Code and Trce columns only causes the source code to be
generated. To have the sourcecode compiled intoan executable program, we need
to selecteither the dash under the Inst column or the down arrow under the Inst
column. The Window Code Generation diagramshouldlookas follows:

E Window Code Generation

Trce Gode 3cen Inst Hame
- -  REFERENTIAL THTEGRITY TRIGGERS

+ + + 4 DJJE_CAP_HAMDIGAPPER_B1_8@_I
+ + + 4 EGCODLF _ZERUICEZ
Y ¥ Y EGOLFWIN

MALNTAIN_GOLFER
ADD_GOLFER
LOGIH GOLFER
UFDATE_GOLFER
CALCULATE_BOLFER_WANDICAF_THDEX
IGLF1811_GOLFER_COMPUTEIHMDEN _%
DELETE_GOLFER

HAINTAIH_SCOR [NG_RECORD
ADD_SCORIMG_RECORD
UPDATE_SCOR [HE_RECORD
DELETE_SCORIHE RECORD

LIST_SCORING RECORD

ERBOLF_SERUVIGES_HOMER

EBINLFER_HOHE

Action Block
Action Block

LT L L L C=CCCL=C <<=
B -
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To startthe code generation, from the Menu Bar select Generate, and then select

Code, Selected. Alternately, simplyselectthe [generate] Code, Selected icon
from the Tool Palette. Depending on the speed of your workstation, you will briefly
see the Generation Progress dialog shown below, which will closeautomaticallyif
the code generation is successful.

Environment
Operating Syskem: WIMDOWS

Database; M350l

Language: C

Progress

Finished: z WWhaiting: 14 Failed: 0

8344 Lines Generated at 8344 Lines/Second

0% 0% 100%:

Elapsed Time:  0.02  minutes

Ifthe generation is successful,inthe Window Code Generation diagramyou will see
that the listof modules to be generated has been replaced with a count of the total
number of lines of source code generated for each module.

E Window Code Generation E"El@

Lines itatus Tupe Hame =
8221 Conpleted vindow Mangr EGOLFUIN
623 Completed Froc Step MAINTAIH_GOLFER
e Completed nction Block ADD_COLFER
L62 Completed Action Block LOGIM GOLFER
782 Conpleted Action Block UPPRTE_GOLFER
060 Conpleted fnction Block CALCULNTE_COLFER _HAKDICNP IHDEX
1318 Conpleted Action Block IGLF1911_GOLFER_COMPUTEIMPER %
k66 Conpleted Action Block DELETE_GOLFER
%63 Conmpleted Froc Step HAINTALIH_SCORIHG_RECORD
98 Conpleted Action Block ADP_SCORIMG_RECORD
820 Complelted fction Block UPDRTE SCORING_RECORD
614 Conpleted Action Block DELE TE_SCORIHG RECORD
687 Completed Proc Step LIZT_SCORING RECORD
118 Completed Proc Step EGOLF_SERVICES HOHER
2385 Cumpleled Froc Slep EGOLFER HOME
381 Completed Install Deck EGOLFUIH
Zos3n 1lines OF Code generated ab 488080 Linesrnlnule.
A1l modules generated SUCCeLSt Fl.l].ly.
w
|| < »
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The code generation happens in foreground, which means you cannot usethe
Toolset whilethe generation is taking place. The installation happens in background
by starting up the Build Tool. If everything works successfully, the Build Tool
displaystheBuild-OK status messageas shown below.

[ Build Tool
File Edit View Action Tools Help

BEAGATEHS §URwdEFESF I ?

Hosts:  |shoda0zb | Prfiles | DEFAULT v
Pathi  [camadels.coieqolfisfic | Extension:
shoda0zb
Directory Tree ﬁ) Extension Module » Date Modified Type Status
. EGOLF SERVICES
H -
H CCﬂDWb.IQf W icm CASCADE 2006/06/19 17:29:30  CASCADE  Build-Ok
coflowhief -
coflowe.ief "
coflowd.ief icm IEFDE 2006/06/19 17:11:37  DOL
ceflowea.ief
commit.ief
danrep.ief
danth.ief
dialects.ief
drugtestief
edgegolfisf
- egolfief
hitmap
B v
< | >
< >
Messages
12:12:09 EGOLFWIN: Compiling EGOLFWIN L
12:12:09 EGOLFWIN: Creating/Updating EGOLFWIMN Structured Starage
12:12:10 EGOLFWIN: Compiling resource file
12:12:10 EGOLFWIRN: Linking Load Module DLL EGOLFWIN
12:12:11 EGOLFWIN: Registering OLE!
12:12:11 EGOLFWIRN: Build- Okl =
b
adl k.

You canreview the results of the installation by seIectinTthe Load Module inthe Build

Tool as shown above and then selecting the Review iconon the Toolbar.

Testing the Application

The following sections deal with testing the application.

Lesson Objectives and Time Allotment

After this lessonyou will understand:

m  How to usethe DiagramTrace Utility to test your application

Allowyourselfapproximately 45 minutes to complete this lesson.
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Application Test

CA Gen provides aninteractive DiagramTrace Utility to assistwith debugging an
application. Itlets you follow the execution of statements inthe actiondiagramand
examine and dynamically changethe contents of views and system attributes. To use
the DiagramTrace Utility, the application (or parts of the application) musthave been
generated with trace. The applicationshould beregenerated without trace prior to
deployment to a production environment.

When usingthe Diagram Trace Utility withina Windows environment, you are
presented with the defaultperspective (window layout) as shown below.

B Diagram Trace Litiliy

Fis DiagamTrace Fun Window  Help
5tap
= 0 || B corele B 5 - = 0O
I T, S E: __,_,_I_ = | Diagram Trace
=159 Dingram Trace [iagram Trace] af|Listening started, port: 9567 o
o .;E'thnn-n Rl 4TET : Initastinog ses=ion waith *F12%.0.0.1:235E
= B Covaction [J127.00, 1 £2366] (Sspandadiat statanerk 0 || SEOPDAND AT Dreskpolnt o
[ ¥ || | =
b= Yarisbles 7 Breakpoits | Expressions el =]
- i@ Syskem vhew
- [MPORT Wew
F--a EXPORT Yew
How LOTAL Wiew
null
i ERCLF_SERVICES_HORED = 0O
& EGUILE SERVICES HOHED DES 202006 1211 ”
i TMEORTS ;[
T EXEORTS ;[
* LOCALS (]
* ki EVENT: EGOLF SERVICES FPH SIGE UP CLICK
1 HIVE lm:u.'l._hlu.rﬂ: guolfer Tl export golfer
HIYE local Blank goliler T @xporl conCirmallon goilrsn
OFEH Pislog Box GOLFER REGLSTRATIOH
W

The default perspective is splitinto five views (Debug view, Consoleview, Variables

view, Breakpoints view, and Expressions view) and a PAD Code View editor which shows
the actiondiagrambeingtraced.

m  The Debug view shows that the DiagramTrace Utilityis started and listeningon the
configured port (inthis case, the default port 4567).

m  The Consoleview is aread-onlyviewthat displays standard output messages.
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Lesson Activity

The Variables view displays the system variables and import, export, local,and
entity actionview data.

For information on the Breakpoints and Expressions views, seethe Diagram Trace
Utility User Guide.

The PAD Code View editor is a read-only viewer that lets you view the action
diagramstatements as they are being executed. You can step through one or more
statements of the actiondiagramata time by clicking one of the icons from the
Debug toolbar.The highlighted statement is the statement that will be executed on
the next step through the action diagram.In other words, the highlighted
statement has not yet been executed.

In this exercise, we're goingto:

Trace the Application

Utilizethe Windows Trace facility to trace through the application.

Follow these steps:

1.

Start the DiagramTrace Utility by selecting Start, All Programs, CA, Gen xx,
Diagram Trace Utility.

where, xxis the current CA Gen release number.

From the Build Tool, select the EGOLFWIN module, andthen click the Test EE' icon
on the toolbar.

The Load Module Test dialogappears for the selected load module.

i1 Load Module Test
Tast Load Module: ESOLFNTY

Trancodes Diagram Trace

EQCLFERH Enable Trace
LISTSCoR. Host | localhost

WAIMT ATL Port A55T
FATMT AIM

Cear Soeen Inpucs: |

[OK H Cancel H Help ]
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As mentioned earlier, this load module has the equivalent of five entry points. To
enter at the eGolf Services Home page, select the trancode EGOLFSER in the listof
Trancodes. The application can betested with or without actually tracingthrough
the action diagramstatements. To trace through the action diagram statements,
ensure that the Enable Trace check box is checked, and then select the OK push
button. The eGolf Services Home page should open.

Ifyou get "Could not successfully verify thatDiagram Trace Utility was started at:
localhost:4567, ensureitis started and try again." error message, return to Step 1
andstart the DiagramTrace Utility.

To usethe application, we must firstsign up! Select the sign up! push button. When
presented with the Select Data Source window, select the Machine Data Source
tab. Then select the IEFDB Data Source Name, andthen select the OK push button.

Select Data Source

Fil= Data Source  Mackine Dala 5 ource |

[ ata Scurce Hame Type Dezcnptice
Datacom Syeten CaDatacom/0E
dBASE File: Llsar
LEIEFCSE Sweben Local ChentrServer Encyclopeda
Ercel Files | gzr
GLARDIEM Syeten GuardlEn Datzbaze
Swstern IEF DB
LocalSers Syzbem
M5 Access Database e
Fireme Sample Databeze 2. Swilem

A Machine Data Sounce 12 specific fo bz machine, and cannct be dhaed
"Uzer ' data sources ans spociic bo a user on thiz machine "Gestem'' data
sources can be wead by all wees an iz machine, or by a system-vade service.

| ok || Cancel || Hep |
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10.

Ifa DBMS login dialogopens, enter the appropriateUser ID and Password. Inthe
example below, we justneed to enter the SQL (User) ID, and Password, and then
select the OK push button.

SQL Server Login X

Data Source:; I[EFDE Ok
[ ] Usze Trusted Connectich Cancal
Login 1D 3 Help

Paszward v Ophang >

The Diagram Trace Utility main window shown earlier then opens. If you recall,in
Design we assigned a click-eventto the signup! push button. We let the Toolset
name the event GOLF_SERVICES_PB_SIGN_UP_CLICK. The DiagramTrace Utility
shows that we areabout to enter that event.

From the Debug view toolbar, click the Step Into = icon.The highlighting moves
to linel, MOVE local_blank golfer to export golfer. If we wanted to, we could go to
the Variables view and expand the LOCAL View by selectingthe plus sign next to it,
andthen expandthe LOCAL_BLANK_GOLFER. But, there is nothinginthatview,
whichis why itis the "blank"view. We arejustusingitto initializethe export golfer
view prior to opening the GOLFER_REGISTRATION dialog. This prevents the
information from a prior session frombeing redisplayedin the dialog.

Note: It has not actually moved the contents of the local_blank golfer to the export
golfer yet, but itwill when we select the Steplnto iconagain.

From the Debug view toolbar, select the Step Into iconagain.The highlighting
moves to line 2, Move local_blank golfer to export_confirmation golfer. So the
actioninlinel has now been executed andthe actioninline2 will be executed
when we select Steplnto again.

Select the Step Into icon again. The highlighting moves to line 3, OPEN Dialog Box
GOLFER_REGISTRATION. So the actioninline2 has now been executed and the
actioninline3 will be executed when we select Stepinto again.

Select the Step Into iconagain. The highlighting moves to the bottom of the event
action.When we selectStep Into again, the eGolf Golfer Registration dialogwill
open.

Select the Step Into icon again. The Registration dialogopens.ltmay be underneath
the DiagramTrace Utility. Control is indicated on the Windows task bar by the
activetaskbar button.

Note: Sincewe aretesting this applicationina Windows GUI environment, we will
not see any of the animationinour GIFs.Thatis becausewe areactuallylookingat
the associated BMPs.

When we go to the Web, we will seethe animation.
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11.

12.

Inthe application's eGolf Golfer Registration dialog, enter the required information
for a new user andselect the Next> push button. Inthe Diagram Trace Utility, the
highlightingis positioned atthe GOLFER_REGISTRATIO_PB_NEXT_CLICK click-event
that we have associated with that push button.

Select the Step Into iconagain. The highlighting moves to line 7, which verifies that
the two passwords entered match. This statement has not been executed, but will
be executed the next time we selectStep Into. If necessary, expand the IMPORT
View inthe Variables view. Select the + sign next to View IMPORT GOLFER,
expandingthe attribute views. Select the + sign next to View
IMPORT_CONFIRMATION GOLFER, expandingthe singleattributeview.

Inthe example below the two passwords areidentical, so wewould expect the
highlighting to proceed to the statement setting the Command to REGISTER. If the
passwords were not the same, we would expect the highlightingto drop down to
the statement setting the Exit State to password mismatch. Or, we canright-click
either of the two passwords to change the values to be the same or different for
testing purposes.

B Diaprarm Trace I.Irilir-;
Fl= DinganTrace Aun Windaw  Help

=] Stop
£ = 0O | Bl Conske IE [ B | = i-=0
e = 23 | i 7 ||DegrEm Trace
-
= GUAFER_RESTRATIO_PE_NERT_OLICK statament: 7 — -
% > L3 »
(M= \iriskies 1 |Breskpoinks | Expressions a5 g T =0
T Sustem Wisw ~
= [MPORT Wan

o e - IMPORT GOAFER,
& PASSWAIRD = Moods
@ FRST_NWAME = Tiger
@ LAST_NAME = Wi
& EMAIL_ALORESS = Tiger@l nodks.com
% HARDICAR_IHDER = 0,000000
@ USERD = TIGER
S % Wiew - TMPORT _COMFIRMATION GOUFER:
& PASSWIOAD = mpods o

mull

# EEOLF_SERNKCES_HOMED X

EVENT: GOLYEER EEGISTEATIO PD HEXT CLICK
IF impeort golfer password = import confimmation golfer
password
COMMAHER 15 'REGISTER' =
USE maintain_golfer (prac sbep)
WHICH THPFORTE: Entilty Wiew import golfer
WHICH EXPORTS: Entity Wiesr ewport golfer &

g 0 WY o -1 -]

Reaad-Oinky et 61l
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13.

14.

15.

Select Step Into iconagain. As predicted, the highlighting moves to the setting of
the Command system variable. However, it has not yet set the Command. We can
verify this by expanding the System View variables. Next to the attribute
Command, there is novalue.

Select Step Into icon again. The highlighting now moves to the USE maintain_golfer
(proc step) statement. Notice that under the System View variables, the Command
has now been set to REGISTER. When we select Step Into again, we will effectively
leave the clientprocedure for the maintain_golfer server procedure step. When we
return from the server procedure step, we will return to the IFEXITSTATE statement
directly below the currently highlighted USE (proc step) statement.

Select the Step Into icon again.

Note: We arenow entering the MAINTAIN_GOLFER server procedure step.

E? Diagram Trace Utility i=1]:3

Fil= DisgremTracs Fun Wirdow  Helo
Shog

= B B corsde 7 | By BF| ™ -0

1] ; I %j = | Dagram Trace
- Stopping at breakpoint A

MAINTAIN 3L FER, sLatement: D

S EE AECIETIA T RO RET SR

< 3 i | »

= Lasadves o= Breakpornics | Expressions B0~ S0
=& SwskemMizm
Command = REGISTER
ExbSkanaMame = ruil
ExtStab= =10
TranCods = EGOLFSER
ExbSkanainforisg =
Us=r[[r = shodesll?
TermindlD = TANT-A01
Printerll =
Dislect = DEFALLT
Clierfddeer D = £a

L S S S S L

Al | &

null

a

T MAINTATN_FOLFER
¥ = l[ﬁIII'['H.II‘.I'_I]I]LZE'BR NG/ 20 2006 12:29 il

£ IHPORTS :[]
- EXPORTS [ |

EXIT STATE TI5 processing_ok
HIVE import golfer T export oolfer
CASE OF COMMANTY
CASF 'RPRTSYRRY v
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16.

17.

18.

19.

20.
21.

Select the Step Into icon again.

Note: Inthe Variables System View noticethat the ExitStateInfoMsg has not been
entered. We are getting ready to initialize the Exit State.

Select StepInto iconagain. The ExitStatelnfoMsg has now been initialized to
Processing OK.We are now ready to move the import views to the export views.
Expand the Import View Variables and expand the IMPORT GOLFER view.

Note: The golfer information was successfully passed fromthe clientto the server
procedure.

Now, selectthe EXPORT View Variables and expand the EXPORT GOLFER view.
Currently, its values areblank.

Select Step Into iconagain.

Note: The export views have now been populated from the import views. As
various action diagrams would becalled below, any information they exported
would overlaythe matched view inthe procedure steps export view. Only the
login_golfer and calculate_golfer_handicap_indexaction blocks exportinformation.

Sincethe system command is REGISTER, we would expect the next statement to be
highlighted would be the CASE "REGISTER" statement.

Select the Step Into icon again. The CASE "REGISTER" statement is highlighted.

Select the Step Into icon again. The USE add_golfer statement is highlighted. When
we select the Step Into iconagain, we will beentering the add_golfer action block.
Upon completion of that action block, we will bereturned to the bottom of this
server procedure step, sincethere are no other statements to be executed.
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22. Select the Step Into iconagain.We are now entering the ADD_GOLFER action block.
Selecting Step Into will move us to the CREATE golfer statement.

1 Diagram Trace Liility |._||E|E|
Fl: DiagramTrace Aun Window  Heb

Shop
#F Debog 1 B corsole 1
s S EJ =g = | Diagram Trace

[

LI
[

I o - =i
G 6B | ™

= aDD_GOLFER stanament: O = | Stopplng at bresrpoint

(LN

POATTIT TR O SETT bk A

< | ¥ { | ¥

o

&edﬁ.pui'll:: Expressons I -=-T: H ==
= @ IMPORT Wi
=@ Wie - [MPORT GOLFER,
@ PASSWAIRD = moods
& FIRET_RAME = Tiger
# LAST_MAME = 'Woads
@ EMALL ADDRESS = TigeriWoods .com
@ USERID = TIGER
£ @ EMTITY &CTION YiEm

»

1 [

T aDO_GrLFER B i
L = ADD GOLFER 06/20/2006 12:29 ~
+ THPORTS :| |
1 ENTLITE ACTIONS:]

CREATE golfer

SET password TO import golfer password

EEBT first name TO import gelfer ficst neame
SET last name TO 1mport golfer last name
SET miI_ﬂ.dd.rc:: TO import golfer :-.u.il_uﬂﬂr:::
SET userid ID import gollfer userid

WHEH smccessful

WHEH already exists

EXIT STATE IS golfer ae

WHEW permitted valoe violation

EXIT STATE 15 @olfer pw

= |

23. Select the Step Into iconagain.The CREATE golfer statement is highlighted.

Note: The Create action operates on the ENTITY ACTION View. We are goingto
create an occurrenceof a golfer in our database, setting the Entity Action views to
the values passed to us inthe import views.

24. Expand the ENTITY ACTION View and expand View GOLFER. Currently, itis empty.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

Select the Step Into icon again. The WHEN successful statement is highlighted.

Note: This indicates we did not receive an already exists or a permitted value
violation. Expand View GOLFER once againand see what values were used to create
the new occurrence of the golfer. As expected, they arethe same values from the
import views.

Select the Step Into icon again. This returns you to the bottom of this action
diagram.

Select Step Into iconagain. This returns us to the bottom of the server procedure
step

Select the Step Into icon again. This returns us to the client procedure step just
after the call to the server procedure step. After the server call, wewill check the
value of the ExitState system attribute to verify that everything worked okay. Ifso,
we will changethe ExitState valueto the valuethat will causeus to flowto the
golfer's home page, so our golfers can begin to enter their scoringrecords.

Select the Step Into iconagain. The processing was OK,so we are now positioned to
set the ExitState to the value which will cause us to flow to the golfer's home page.

Select the Step Into icon again. We have set the appropriate ExitState valueto
initiatethe flow to the other clientprocedure step.

Select the Step Into iconagain. We have executed the statement to closethe
GOLFER_REGISTRATION dialogand now we are atthe bottom of the
GOLFER_REGISTRATIO_PB_NEXT_CLICK event.

Select the Step Into iconagain.Inthe background, you cansee that we have
switched to the eGolfer Home page. We have an open event associated with this
window to pre-populate itwith the listof scoringrecords for the golfer. Thisis a
new golfer, so there will notbe anyscoringrecords.

Continue to Step through the open event for this client procedure. It will:
m  Set the system command to LIST.

m Callthelist_scoring_recordserver procedure step that will attempt to read
each scoringrecord for the golfer that was passedto it.

m  Return to the bottom of the clientprocedure step.

m DisplaytheeGolfer Home window with the golfer's firstname and handicap
index displayed. Keep in mind that ittakes a minimum of five scoringrecords to
establish a Handicap Index.
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34. Continue to test andtrace the application.Ifyou would like, you can enter the
sampletest data shown inthe table below.

m To stoptracingcompletely, click the Stop button on the DiagramTrace Utility
main toolbar.

m  For additionalinformation, review the Diagram Trace Utility User Guide.

Note: Sincethis applicationis intended to be a Web Application, we have omitted
the system menu from the Design, which makes it somewhat difficultto closethe
application.To closeor kill the eGolf application, you will need to go to the Task
Manager and from the Applicationstab perform an End Task.

Date Time Score Rating Slope Note
03/07/02 1300 90 70.1 116 ChaseOaks
03/05/02 1300 91 70.1 116 Chase Oaks
02/24/02 1300 94 72.3 123 Willow Bend
02/20/02 0900 88 70.1 116 ChaseOaks
01/18/02 0900 89 70.1 116 ChaseOaks
01/17/02 1200 90 723 123 Willow Bend
01/16/02 1300 91 723 123 Willow Bend
12/12/01 1200 91 70.1 116 ChaseOaks
12/10/01 1100 91 70.1 116 ChaseOaks
11/08/01 0900 86 68.7 105 Lonesome Dove
11/04/01 0900 90 70.1 116 ChaseOaks
11/01/01 1200 92 72.3 123 Willow Bend
10/24/01 1300 85 68.0 107 Goofy Golf
10/16/01 1400 78 68.7 105 Lonesome Dove
10/12/01 1500 82 70.1 116 ChaseOaks
10/02/01 1000 84 70.1 116 ChaseOaks
09/14/01 1000 94 72.3 123 Willow Bend
09/05/01 1200 93 723 123 Willow Bend
09/04/01 1700 89 723 123 Willow Bend
09/01/01 1800 88 70.1 116 ChaseOaks
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Web Generation

The following sections deal with web generation.

Lesson Objectives and Time Allotment

After this lessonyou will understand:
m  How to package the application for Cooperative Processing (Client/Server)
m  How to Generate the applicationfor the Web

m  How to deploy the application to the Web

Lesson Activity

In this exercise, we're goingto:
m  Packageour application for Cooperative Processing.
m  Generate the application for the Web.

m  Deploy the application.
Package Our application for Cooperative Processing

Follow these steps:

1. Fromthe Tree Control, scroll down to the Construction folder and double-click
Packaging.

2. Fromthe Tool Palette, select the Cooperative Packaging icon.

3. Inthe Cooperative Packagingdiagram,selectthe EGOLF_SERVICES Business
System.

= .

4. From the Tool Palette, select the Add Load Module... icon.Inthe (new object)
Properties dialog, enter webapsvr for the Load Module name, select Server Mangr
for the Type of load module, and then select the Add Psteps... push button.

Notice that while we have five procedure steps in our model, we canonlyselect
three. Thatis becausethese were the only procedure steps defined as servers.
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5. Select each procedure step (Proc Step), and with all three highlighted, selectthe OK
push button. Then select OK on the (new object) Properties dialogto add the Server
Manager to the Business System. Select the Add Load Module iconagain.Inthe
(new object) Properties dialogenter websvr for the load module, change the Type
of load module to Window Mangr, and then selectthe Add Psteps... push button.
This time we are justpresented with the two clientprocedure steps. Select both
procedure steps, and then selectthe OK push button. Then select OK againtoadd
the new Window Manager to the Business System.

6. To complete the packaging,selecteach load module inthe Cooperative Packaging

P

7. Double-clickthe EGOLF_SERVICES_HOMEO procedure step and make note of the
Dialog Flow Trancode name. More thanlikelyitwill becalled EGOLFSE1.

diagramandthen, from the Tool Palette, select the Complete icon.

8. Save your model.

Type Hane =
Business Sys DJS_CAP_HAHDICAPFER_@1_ A0 _I
Bucinesc Sys EGOLF SERUVICES
server Mangr UEBAFSUR
Froc 5tep HATHTAIH_GOLFER
Action Block ADD GOLFER
Action Block LOGIH_GOLFER
fAction Block UPDATE_GOLFER
fAction Block CALCULATE_GOLFER_HAHDICAP THDEX
Action Block IGLF1811_GOLFER_COMPUTEIHDES %
Action Block DELETE_RODLFER
Froc Step MATHTATH SCORING_RECORD
Action Block ADD_SCORING_RECORD
Action Block UFDPATE_SGDR IHG_REGURD
Action Block DELETE_SCORIHG_RECORD
Proc Step LIST_SCORIMG_RECORD
Window HMangy VEBSUR
Froc Ste EGlULF SEHUIEES HUOMER
Froc Step EGOLFER_HOHE
Member Hames { Trancodes
oo
L
< Tranrodes ¥

DREGFlaw  (EGOFSEL v

Chear SCreEn: |EGOLFSEL W

| o | [camal | [ Hep |
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Generate the Application for the Web

Follow these steps:

1.

In order for our Web applicationtoload the component, we need to copy the
component's JAR fileto the Web Application Server's lib folder. Copy the
DJS_CAP_HANDICAPPER_01_00_I components operations JAR fileinto the
JBoss_Tomcat\server\default\lib folder. The operations JAR fileis called
djscapl10.jar,and can befound inthe Java sub-directory within the components
model (djscapla.ief).

Note: The directory where you placethe JAR filewill bedifferent depending on
your version of Tomcat or on your applicationserver.

From the Tree Control, scrolldown to the Construction folder and double-click
Generation.

From the Tool Palette, select Cooperative Code generation.

For the Web, we are goingto be targeting two slightly differentenvironments. One
is for the clients targeting the Web server. The other is for the servers targeting a
Web Application Server. We can define both of these environments from the
Cooperative Code Generation diagram.

Select the Server Manager (Server Mangr) WEBAPSVR. From the Toolbar, select the

Server Environment... icon.Inthe Server Environment Parameters dialog, set
the selections as indicated belowand selectthe OK push button.

Server. Environment Parameters

Server Manager: WEBAPSYR

Cperating Systemn: JvM bl
CEMS[TDY:

Language: JAWS w
TP Monitor; EJG W
Frofile Manager: S0 v
Cornrmunications: JavaRMI bl

[CIHandle C105 Command Abends

[ o ][Canu:el] [ Help ]
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5. Double-clickthe Server Manager (Server Mangr) WEBAPSVR to open its properties
dialog, then select the EJB/RMI tab and make the followingentries.

WEBAPSYR Properties

General || MQgeriss | TCPP | EJBRML | NET Remating

Marme Manager LIRL:

localbask: 1099

{i.e. Idap: ) thost domain.com: 123)

Initial Fackary

org.inp.incerfaces, namingContextFackory

{i.e. com.domain.myFackary)

ok [cancel | [ Help |

6. Select the Window Manager (Window Mangr) WEBSVR. From the Toolbar, select

the Client Environment... @ icon. Inthe Window Environment Parameters dialog,
set the selections as indicated below and select the OK push button.

Window Environment Parameters

Window Managet: WEBSYR
Cperating Syskem: | by |
DEMS(TD): | <NONE> v |
Language: Jawa v|
TP Maritar: |INTERNET v
Profle Manager: 501 v
[JHandle CICS Command Abends

[ oK ] [ Cancel ] [ Hel ]
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7. Finally,weneed to specify the environment for the Triggers. From the Menu Bar,
select Options and then Generation Defaults. Set the generation defaults as
indicated below.

Generation Defaults

Target Environment:

Operating System: ] M v [

DBMS(TD): [ v/

Language: ] JAVA v f

TP Monitor: E3B v/

Communications: f JavaRMI N }
Type of installation: ;L Local v ‘
DBMS Drive for local install: @

[TJoverride Bus Sys Target Environment with above defaults,
Run Consistency Check for each item generated.
[]Generate source code with trace {Gen all),

Include Drop statements in DDL (Gen &ll).

[]Qualify tables and indices with owner ID {DDL).

[]create Storage Group in DDL (DB2 only).

Delete generated source after remote install,

[]create RI alter Primary/Foreign Keys/Triggers in DDL.
[JProcess modules marked For Compatibility.

[ OK ] | save | [Cancel] [ Help ]
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8.

Generate all Cooperative Code and Triggers as shown below. See the earlier
generation exercise ifyou need help in submitting these.

K& oo perative Cade Generatian

Type Tree Gode Scrn Inst Hame
¥ ¥  REFEREWTIAL IHTEGRITY TRIGCERS
DJE CAP HAWDICAPPER 61 80 I
EGOLF SERVIGES
¥ WEBAPSUR
MATHTAIH GOLFER
ADD_GOLFER
LOGIH GOLFER
UPDATE_GOLFER
CALCULATE_GOLFER_HAHDICAF_IWDEX
IGLF11_GOLFER_GONPUTE INDEX_S
DELETE_CDLFER
MATHTATH SCORTHE RECORD
ADD_SCOR T HG_RECORD
UPDATE_SCORIHG_RECORD
DELETE_SGORIHG_RECORD
LIST_SCORIMG_RECORD
by WEHSUR
EGOLF_SERVICES_HOMER
EGOLFER_HOHE

E ] 4

Remember, the sourcecode generation happens inforeground, while the
compilation happens in background. When complete, you should see the three new
modules listedinthe Build Tool as shown below.
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I Build Toot

Eile Edit View Action Tools Help
BeRGATHs BRI B Edald ?
Hests! ISHIJIJBUZD w Prafia: CEFALLT w
Faht L rnnueds coT R0l By ~| Emtenson iprepnt %
shodalZh
Cirackory Tres = Estenzion Moduls Dt Modified Tupa Statis
A| Ao|ESOLF SERYIEES
E g:r::f;"?; o CASCADE  PODGDEJE0 @458 CASCADE  Buikhow
B danth e [ASCACE  [O0RI0S)E0 19:1354  [2ASCADE [Buid-or ||
& dis Ists il e EGOLFININ  200606)20 1803552 LM Build-CK
B et il o P
H birmap
LS
# raddata
H- cobal
ol
= Himl
1 =g -
4 | ¥
—— — i A
Mezsages
18:20:1 3 IWEBSVR: Varifring Subordinate Classes -
182001 3 IWEBENR: Compiling Subordinats Classas
19:20:1 4 WEBEWR: Yarifdng Losd Module Class
19:20:1 & INEBSVF: Complling Laad Madule Class
18:20:1 4 IWEBSVR: Building 'WEBSYRWEBSYR, a1
10:20:1 4 IWEESVR: Build-0K
W
< =
9. Now we need to deploy the application to the Web Server. Inthe Build Tool, select

(highlight) justthe load modules WEBAPSVR and WEBSVR, and not the CASCADE
lineitem. Select the Assemble é push button.
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10. Inthe EAR File Deployment Details dialog, uncheck the check box Package runtime

11.

12.

13.

14.

in EAR [file].Select the OK push button.

=]

Eile Edit Wiew Action Tooks Help
o B AGBH Lo 8 FoF| 47

bests:  Lhodadzb | Frafi=: DEFAULT v
Path: = 4models coTwgol isfjar | ExtEmsin: o « ol w
[z )
Diractoey Tres ::) Ext=nscn Medle - Dizke Pt Famd Twpe Chabis
. E=dLF SERVIES
~
E :::;'EF'I:?:T = (2005 DRi20 132410
= danmlér icm ZASZADE 200506020 L&:3:5E  CASCADE  Build-ok
& diE|EIl:.tE il icm CASCADE 0060600 19:19:54 CASCADE  Build-Ok
i drugﬂe&T.IeT L1} EGOLFWIN IO06J0RIZ0 LR3:5E LA Auild-0k
F‘ e Dli,ier ichin IEFCE 20060820 L2:25:50  COL Build-0E
& EEE"IBEf. i WEBAPENH 006060 19:19:54 SRVE Auild-c
B bibhap L1} WEBSWR 06 J0R(Z0 LML COoe Auibd-0F
B
B caddata
B eabal
- ddl
b bl
H favg W
£ *>
= = S k]
Massaas
19:24:14 assermble EAR: Creating egom =

19: 241 4 aggemnble EAR: Custom zing WEBAPSYRMETL-IMF) e jb-jarzml
19:24:1 4 massemble BAR: Creating epolf applic ationaml

18:24:14 assemble EAR: Creating Hestad Runtime JAR flle

14:24:22 azsemble EAR: Cresting eyoff EAR fils

18:24:23 assemble BAR: Agsarnbli- Gk

£ >

After receivingthe Assemble-OK status message as shown above, locate the egolf
services ear filein your model's java\deploy.j2eedirectory. Copy itinto the
JBoss_Tomcat\server\default\deploy folder.

Sincewe did not package the Runtime with the EAR file, we wantto copy itto the
Web Application Server's lib folder,soitwill beavailableto both the component
andthe application. Havingthe Runtime in more than one location cancause
problems. Locate the Runtime jar file (genrt.H.jar) inyour model's

java\deploy.j2ee directoryand copy itintothe JBoss_Tomcat\server\default\lib
folder.

To startthe JBoss Web Application Server and the Tomcat Web Server, navigateto
the JBoss_Tomcat\bin directory and execute the run.bat file.

To test the application, open Internet Explorer and enter the following URL:
http://localhost:8080/egolf/egolfsel.
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Appendix A: BLOB

Audience

This section contains the following topics:

Audience (see page 313)

Objectives (see page 314)

Software Required to Complete this Appendix (see page 315)
Time Allotment (see page 316)

Analysis (see page 317)

Design (see page 331)

Constructionand Test (see page 374)

This appendixis intended to assistsomeone inimplementing Binary Large Objects
(BLOB) attributes into a CA Gen application.

Note: While BLOB attributes can be implemented in most CA Gen Environments, the
Clientsidevisualization of the BLOB contents in this example makes use of a third-party
Windows OLE Control Extension (OCX) control.Because there are limitations when using
OCX controls inaJava web environment, our Clients design canthen only be generated
targeting a Windows environment. See the Web Generation Guide for more details.
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Objectives

After completingthis Appendix, you will learn how to:

®  Implement a BLOB attribute

m  Use Process Synthesis

®  Implement an OCX control (Chestysoft csXImageTrial)

m  Usea WorkSet

m  Create/Use External Action Blocks (EABs)

m  Perform anlIncremental Transformation

Inaddition to the preceding topics, you will havean opportunity to reinforce the

following concepts. Refer back to the appropriatechapterinthe Tutorial if you need
help with completing any of these tasks:

m  Analysis (Requirements)
m Data Modeling
m  Activity Modeling
m  Action Diagramming
m  Design
m  Server Design
m ClientDesign
m  Constructionand Test
m DatabaseGeneration
m Logical to Physical Data Model Transformation
m  DDL Generation
m Rl Triggers Generation
m  Load Module Packaging
m  Code Generation

m  Testing the application
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Software Required to Complete this Appendix

Inaddition to the software that was required to complete the Tutorial, to complete this
appendixyou need the followingadditional software:

OCX Control

You candownload a trial version of the Chestysoft csXImage OCX control at
http://www.chestysoft.com/ximage/download.asp Followtheir instructions for
installation. After the installation, you will seean entry inyour Windows Start Menu
similar to the following

@ Windows Media Player o
£ Windows Update

=0 WinZip

<@ XP5 Viewer

| Accessories

) CA

. Chestysoft csXImageTrial
T cs¥Image Instructions.pdf
a Javascript Demo

f@'ﬁ' Uninstaller

& VB.NET Deme ‘ ‘l

YB5_6 Demo

| -

External Action Blocks

The OCX control displaysimages froma fileon your filesystem. So we need to
make use of two external action blocks, one that reads a fileintoa BLOB attribute
view and another that writes the contents of a BLOB attribute view to afile. The
external action blocks areavailablein the CA Gen installation
\Samples\Models\Tutorial Models\Starter Models\extrn directory. Copy the extrn
directory to your models directory. The model directory usedinthe examples is
C:\Models.

You will begiven instructions later in this appendix as to how to use them.
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Time Allotment

Total - 3 hours 30 minutes
m  Analysis (Requirements)
45 minutes
m CaseStudy (aka Business Requirements)
5 minutes
m Data Modeling
20 minutes
m  Activity Modeling
5 minutes
m  Process Synthesis
5 minutes
m  Action Diagramming

10 minutes

m  Design
1 hour 45 minutes
m  Server Design
15 minutes
m ClientDesign

1 hour 30 minutes

m  Construction and Test
1 hour 0 minutes
m DatabaseGeneration
m Logical to Physical Data Model Transformation
10 minutes
m DDL Generation
10 minutes
m Rl Triggers Generation
5 minutes

m Load Module Packaging
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Analysis

Case Study

10 minutes
m Code Generation
15 minutes
m  Testing the application

10 minutes

We received many requests from golfers that they would likethe abilitytosavean
image of their scorecard.This would allowthem to immortalizethat once-in-a-lifetime
holeinone, that pro-am game with one of the golfinggreats, or that holiday playing The
Old Course atSt Andrews Links.To satisfy this request, we will add the abilitytosavean
image of their scorecardto our application. Golfers will then be ableto scananimage
of their scorecard, or take a pictureof itwith their smartphones, andsaveitinour
database.

There are at leasttwo ways to satisfy this requirement. The firstmight be to simplyadd
a BLOB attribute to our existing Scoring Record entity type. And while someone could
probably make a strong argument that this is where it goes, placingitthere woul d have
repercussions through much of our completed work. Therefore, for this exercisewe will
instead add another entity type to our data model containingthe BLOB attribute.
Ultimately we will end up making justaboutthe sameamount of changes or additions
to our model, but by implementing it this way we will beableto better isolateand focus
on those changes from the work we have alreadyaccomplished.

Appendix A: BLOB 317



Analysis

Data Model

Inthe data model the followingsteps will be performed:

Resize the Golfers subject area.

Add the Score Card entity type.

Add the BLOB attribute to the Score Card entity type.

Create a relationship between the Scoring Record and Score Card entity types.
Define an Identifier for the Score Card entity type.

Perform a Consistency Check on the data model.

Follow these steps:

1.
2.

3.

Open the Data Model. Clickthe Golfers subjectarea and expand itif necessary.

Resize the subjectarea to make room for addingthe new entity type to the rightof
SCORING RECORD.

It should look similar to the following:

GOLFERS

GOLFER

SHIYAMIYH

WAMIYLHIY W

AH
T
L

SCORIHE RECORD

Click the Golfers subjectarea to gainfocus onitand add a new entity type. Specify
the properties as follows:
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4.

-

"

Entity Type (new object) Properties
Type Name: score card
[] Business Object Type Encapsulation Type
Single Occurrence

Expected Number of Occurrences Expected Growth
Minimum 0 i} % per
s -
Maximurm a

Data Structure

[ Transient Set the TD name to the type name

TD Name: SCORE CARD

[ OK ] [ Description... ] Change | |Promote

Select the SCORE CARD entity type and add a BLOB attribute to it. Set the
properties as follows:

-~

(new cbject) Properties

Attribute Name: image

Category: ’Basjc .] [T Optional Varying Length

Diamain: IBLCIB .] Case Sensitive Protected

Length; Z Decimal Places: 0

Technical Design Properties
TD Mame:

Set TD name to the attribute name
Implementin C, C# and Java with dedmal predsion

COBOL Data type: Default

Messages:

BLOB attributes are valid only for DB2 z/05, DE2 UDB, MS/SOL and Cracdle.

i

[ OK ] [Descripﬁon... ] [Cancel] [ Help ]

"

4

Select the SCORING RECORD entity type, then holdingthe Ctrl-key selectthe SCORE

CARD entity type. Both entity types must be highlighted. Join the two with the
followingrelationship:
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&

Relationship Properties

m

ach: SCORING_RECORD

Sometimes - is documented with

SCORE_CARD
ASSOCIATE is
Display relationship name @ Modifying
[T Transferable Relationship (") Referencing
Each: SCORE_CARD
Always | documents

SCORIMNG_RECORD
ASSOCIATE is

Display relationship name @ Modifying
[] Transferable Relationship (71 Referendng

Protected [T Transient

[ Ok ] [Suurce Properties... ] [Desﬁnaﬁun Properties. .. ] [Cancel ] [ Help ]

6. Because the relationship between SCORING RECORD and SCORE CARD is a
one-to-one relationship, the ldentifier for the SCORE CARD can be the relationship
to its SCORING RECORD. Select the SCORE CARD entity type. From the Menu Bar
select Detail, Identifiers to bringup the listofidentifiers currently defined for
SCORE CARD. Currently there arenone. Select the relationship DOCUMENTS
SCORING_RECORD and clickthe Add push button to add anidentifier with the
properties as follows:

320 Tutorial



Analysis

Identifiers for SCORE_CARD
Current Identifiers

Selection List
DOCUMENTS SCORING RECORD

(new object) Properties

Identifier: cardid
[Z]Primary
Description

-

Lo | [concel | [ Heb ]

Add... I‘*‘OD‘Y_ Froperiies....| |Delete... | |Search... | | Close Help I

7. When you arefinished, the Identifiers for SCORE_CARD will look as follows:

Identifiers for SCORE_CARD

Current Identifiers

Identifier (Primary) cardid
DOCUHMENTS SCORING_RECORD

Selection List

DOCUMENTS SCORING RECORD

[LAdd... | [Apoly | [Properties... ] [oelete... | [search... | [ close | [ Heb |
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8. Clickthe Close push button.
The completed Data Model should now look as follows.

9. Select the new entity type andrelationship andruna Consistency Check on them.
You should receiveno Errors.

10. Ifyou have not done solately, savethe model.

GOLFERS

GOLFER

SHNIYLNIYH

A WAMIYENIYH

i

I5 DOCUMEMTED WITH
DOCUMENTS

SCORIHG RECORD
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Activity Model

Inthe activity model, the following steps will be performed:

m  Update the Activity Hierarchy Diagramto account for the elementary processes
required to maintain the new entity type.

m  UtilizeProcess Synthesis to create a firstcutat the logic for each process action
diagram.

m  Review and modify each generated actiondiagramas necessary.

m  Perform a Consistency Check on the activity model.

Follow these steps:

1. Open the Activity Hierarchy Diagram. Expand the GOLFER MANAGEMENT function.
With GOLFER MANAGEMENT selected, add a new Process with the properties as
follows:

& "

(new object) Properties

Process Name attach score card
["| Elementary Suggested Mechanism
@ Online () Manual
[ | Repetitive ) Batch ©) Other

Operation Properties
Operation of: <<MNOME= >

Choase Entity Type...

Protected Operation
Instance Operation (@ Type Operation

Description

[ QK ][Canr_el][ Help ]

b A

2. Select anddragthe new ATTACH SCORE CARD process positioningitinthe
hierarchyas follows:
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[EGDLF SERVICES ]

| GOLFER MAHAGEMEHT ]

REGISTER GOLFER

CALCULATE GOLFER HANDICAP INDEX

DELETE GOLFER

We need elementary processes to create, update, and delete SCORE CARDs. But
rather than add them manually, we are goingto use Process Synthesis to create
them. Process Synthesis is much like Action Block Synthesis that we used backin
Chapter Two of the Tutorial, but Process Synthesis will create multiple process
action diagrams atthe same time.

Select the ATTACH SCORE CARD process. From the Menu Bar select Generate,
Process Synthesis.

Inthe Process Synthesis dialogselect SCORE_CARD. Clear the selection of Review
Default Actions and Consistency Check on Entity Type. Rename
CREATE_SCORE_CARD to ADD_SCORE_CARD. Clearthe selection of the Populate
checkboxes for the lasttwo Candidate Processes. Your completed dialog mustlook
as follows:
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-~

Process Synthesis

Entity
Subject Area EGOLF_SERVICES

Subject Area CONSUMED_COMPOHENTS
Subject Area SPECIFICATION

Subject Area EGOLF_SERUVICES APPLICATION
Subject Area GOLFERS

Entity Type GOLFER
Entity Type SCORE_CARD

Entity Type

SCORING_RECORD

Action Dialog Option
[] review Default Actions

ADD_SCORE_CARD

READ_SCORE_CARD

LIST_SCORE_CARD

[7] consistency Check on Entity Type
Automatic Attribute View Selections

Candidate Process List

UPDATE_SCORE_CARD

DELETE_SCORE_CARD

Populate:

]
]

[ QK ][Canr_el][ Help ]

Click the OK button.

Elementary Processes havebeen created to add, update, and delete SCORE_CARDs.
Expand the ATTACH SCORE CARD process.Your hierarchy will nowlookas follows:
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[EEDLF SERVICES ]

GOLFER MAHAGEMENT ]

ADD SCORE CARD

The generated process actiondiagrams need a littlecleanup. Open the ADD SCORE
CARD actiondiagram. Expand the views. Whileall of the import views are required,
the export views contain no new information and can be removed. However, before
removing the views we need to remove the statements referencing the views.
Highlightthe two MOVE statements and delete them as follows.
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— ADD_SCORE_CARD
IMPORTS :
Entity View import score_card (mandatory,transient,import only)
image (mandatory)
Entity View import golfer {mandatory,transient,import only)
userid (mandatory)
Entity View import scoring_record (mandatory,transient,import only})
date (mandatory)
time (mandatory)
EXPORTS:
Entity View export score_card (transient,export only)
inage
Entity View export scoring_record (transient,export only)
date
time
LOCALS:
ENTITY ACTIONS:
Entity View score_card
image
Entity View golfer
userid
Entity View scoring_record
date
time

— READ scoring_record
WHERE DESIRED scoring_record date IS EQUAL TO import scoring_record date
AND DESIRED scoring_record time IS EQUAL TO import scoring_record time
AND DESIRED scoring_record is_maintained_by SOME golfer
AND THAT golfer wuserid IS EQUAL TO import golfer userid
— WHEN successful
HOUE scoring record TO0 export scoring record
CREATE score_card
ASSOCIATE WITH scoring_record WHICH is_documented_with IT
SET image TO import score_card image
WHEN successful

HOUE score card T0 export score card
WHEN already exists

EXIT STATE IS score_card_ae

WHEN permitted value wiolation

EXIT STATE IS score_card_pv

— WHEMN not found
EXIT STATE IS scoring_record_nf

Delete the export views.

The completed ADD SCORE CARD actiondiagramwilllook as follows:
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— ADD_SCORE_CARD
IMPORTS :
Entity Uiew import score_card (mandatory,transient,import only)
image (mandatory)
Entity View import golfer (mandatory,transient,import only)
userid {mandatory)
Entity View import scoring_record (mandatory,transient,import only)
date (mandatory}
time (mandatory)
EXPORTS :
LOCALS:
ENTITY ACTIDHS:
Entity View score_card
image
Entity View golfer
userid
Entity View scoring_record
date
time

— READ scoring_record

WHERE DESIRED scoring_record date IS EQUAL TO import scoring_record date
AND DESIRED scoring_record time IS EQUAL TO import scoring_record time
AND DESIRED scoring_record is_maintained_by SOME golfer

AND THAT golfer userid IS EQUAL TO import golfer userid

[~ WHEM successful

CREATE score_card

ASSOCIATE WITH scoring_record WHICH is_documented_with IT

SET image TO import score_card image

WHEN successful

WHEN already exists

EXIT STATE IS score_card_ae

WHEN permitted value violation

EXIT STATE IS5 score_card_pv

— WHEH not found
EXIT STATE IS scoring_record_nf

Open the UPDATE SCORE CARD actiondiagramand expand the views. Again, the
export views are not necessary. Delete the MOVE statement and then delete the

export view. The completed diagramwill lookas follows:
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— UPDATE_SCORE_CARD
IMPORTS :
Entity View import score_card (mandatory,transient,import only)
image (mandatory)
Entity View import golfer (mandatory,transient,import only)
userid (mandatory)
Entity View import scoring_record {(mandatery,transient,import only)
date {mandatory)
time (mandatory)
EXPORTS:
LOCALS:
ENTITY ACTIONS:
Entity View golfer
userid
Entity View scoring_record
date
time
Entity View score_card
image

— READ score_card

WHERE DESIRED score_card documents SOME scoring_record

AND THAT scoring_record date IS EQUAL TO import scoring_record date
AND THAT scoring_record time IS EQUAL TO import scoring_record time
AND THAT scoring_record is_maintained_by SOME golfer

AND THAT golfer userid IS EQUAL TO import golfer userid

— WHEH successful

UPDATE score_card

SET image TO import score_card image

WHEH successful

WHEN not unique

EXIT STATE IS score_card_nu

WHEN permitted value wviolation

EXIT STATE IS score_card_pw

— WHEH not found
EXIT STATE IS score_card_nf

10. Finally, openthe DELETE SCORE CARD actiondiagramand expand the views. Once
again, the export view is not necessary and should be removed. Delete the MOVE
statement and then delete the export view. The completed diagramwill lookas

follows:
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— DELETE_SCORE_CARD
IMPORTS @
Entity View import golfer (mandatory,transient,import only)
userid {mandatory)
Entity View import scoring_record (mandatory,transient,import only)
date (mandatory)
time (mandatory)
EXPORTS:
LOCALS:
ENTITY ACTIONS:
Entity View golfer
userid
Entity View scoring_record
date
time
Entity View score_card
image

— READ score_card

WHERE DESIRED score_card documents SOME scoring_record

AND THAT scoring_record date IS EQUAL TO import scoring_record date
AND THAT scoring record time IS EQUAL TO import scoring_record time
AND THAT scoring_record is_maintained_by SOME golfer

AND THAT golfer userid IS EQUAL TO import golfer userid

— WHEN successful

DELETE score_card

— WHEN not found

EXIT STATE IS score_card_nf

11. Save the model. Select the EGOLF SERVICES function and perform a Consistency
Check.

You may receive several Warnings and Errors this time. The errors will be
referencing the fact that the new entity type, attribute, and relationship arenot yet
inthe Technical Design. This will befixed ina later section.
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Design

Server Design
We need to create a server procedure to supportthe SCORE CARD elementary
processes.So inthe Window Navigation Diagram we need to:

m  Select the appropriate Window Navigation Diagrams.

m  Add the server procedure.

m  Add logictothe server procedure to call theappropriateelementary processes.

Follow these steps:

1. Openthe Window Navigation Diagram. From the Menu Bar select Diagram, Open.
Open the EGOLF APPLICATION SERVER diagram. It will look similar to the image
shown as follows:

AIN BSORIN
HMAINTAIN SOLFE =

2. Add anew server procedure step with the properties shown as follows:

#

Server/Procedure Step Properties

Business Systems

EGOLF_SERVICES -

Server Mame
Maintain Score Card

Description

[ QK ] [Clnse] [ Help ]

5,

3. The diagramshould now look as follows:
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zgT w MAINTAIN SCORI MAINTAIN SCORE
e zwTaAzN conre RECCRD T

We now want to savethis “new” diagram.From the Menu Bar select Diagram,
Create Diagram. and click EGOLF_APPLICATION_SERVER from the Create Diagram
dialog. Click Save and then click Yes when prompted ifyou want to replaceit.

Open the MAINTAIN SCORE CARD procedure step actiondiagram. Itwill be empty.
Inaddition to supportingthe ADD, UPDATE, and DELETE SCORE CARD processes, it
needs to supportdisplayinga scorecardas well. We will use Action Block Synthesis
to create the READ action, then go backand modify the diagramto includethe
ADD, UPDATE, and DELETE elementary processes.

Whileinsidethe empty actiondiagram,fromthe Menu Bar click Generate, Action
Block Synthesis. Inthe Action Block Synthesis dialogselectthe SCORE CARD entity
type. Clear the selection of the Review Default Actions and Consistency Check on
Entity Types check boxes. Change the Mode to Read. The dialogwill look as follows.
Click OK.

- )

Action Block Synthesis

Entity Type:

SuhjEEt Area EGOLF_SERVICES

Suhject Area [:I]HSUHED_[:I]HF‘I]HEHTS
Suhject Area SPECIFICATION

Suhjec:t Area EGI]LF_SEHUI[:ES_FIF‘F‘LI[:FITII]H
Subject Area GOLFERS

Entity Type GOLFER

Entity Type SCORING_RECORD

Artion Dialog Option Mode:

[ Review Default Actions

[ consistency Check on Entity Type

Automatic Attribute View Selections

[ QK ][Canr_el][ Help ]

s A

Expand the views. The MAINTAIN SCORE CARD procedure step will nowlookas
follows:

332 Tutorial



Design

IMPORTS:
Entity View import golfer (mandatory,transient,import only)
userid (mandatory)
Entity View import scoring_record {mandatory,transient,import only)
date (mandatory)
time (mandatory)
EXPORTS:
Entity View export score_card {(transient,export only)
image
LOCALS:
EMTITY ACTIDHS:
Entity View golfer
userid
Entity View scoring_record
date
time
Entity View score_card
image

— READ score_card
WHERE DESIRED score_card documents SOME scoring_record
AND THAT scoring_record date IS EQUAL TO import scoring_record date
AND THAT scoring_record time IS EQUAL TO import scoring_record time
AND THAT scoring_record is_maintained_by SO0ME golfer
AND THAT golfer userid IS EQUAL TO import golfer userid
— WHEHN successful
MOUE score_card TO0 export score_card
— WHEH not found
EXIT STATE IS score_card_nf

For procedure steps, particularly maintenancetype server procedure steps, we
typically need the import views and export views to match. The import view
contains two views that arenot inthe export, and the export contains one view
thatis notinthe import. So before we add the remaining statements that this
action diagramneeds, we want to modify the views such that they match. So all we
want to do is copy the two imports to the export and the singleexport view to the
import, and rename them in the process.

Clickand dragthe cursor over the importviews highlighting both of them, select
the F8 key or from the Menu Bar click Edit, Copy and select the EXPORTS: label.
When prompted, inthe Copy View dialogenter EXPORT for the New Names.

Then do the same for the export score_card copyingit to the IMPORTS views and
givingitthe new name IMPORT. When finished, you will haveanimport golfer,
import scoring_record, and import score_card and an export golfer, export
scoring_record,and export score_card. The diagramwill look as follows.

Note: You can move the views around (F7 key) if you would likethem to match
whatis shown as follows:
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— MAINTAIN_SCORE_CARD
IMPORTS :
Entity View import golfer {mandatory,transient,import only)
userid {mandatory)
Entity View import scoring_record {mandatory,transient,import only)
date (mandatory)
time (mandatory)
Entity View import score_card {optional,transient,import only)
image (optional)
EXPORTS =
Entity Uiew export golfer (transient,export only)
userid
Entity View export scoring_record (transient,export only)
date
time
Entity View export score_card (transient,export only)
image
LOCALS:
ENTITY ACTIONS:
Entity View golfer
userid
Entity View scoring_record
date
time
Entity View score_card
image

— READ score_card
WHERE DESIRED score_card documents SOME scoring_record

AND THAT scoring_record is_maintained_by SOME golfer
AND THAT golfer userid IS EQUAL TO import golfer userid
— WHEN successful
MOVE score_card TO export score_card
— WHEH not found
EXIT STATE IS score_card_nf

Next add the CASE OF COMMAND statement to CREATE, UPDATE, DELETE, and
DISPLAY the SCORE CARD. Then move the READ score_card statement to the
DISPLAY section of the CASE statement. The diagramwill look as follows:
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— MAINTAIN_SCORE_CARD
IMPORTS:
Entity Uiew import golfer (mandatory,transient,import only)
userid (mandatory)
Entity Uiew import scoring_record (mandatory,transient,import only)
date (mandatory)
time (mandatory)
Entity View import score_card (optional,transient,import only)
image (optional)
EXPORTS
Entity Uiew export golfer (transient,export only)
userid
Entity Uiew export scoring_record (transient,export only)
date
time
Entity View export score_card (transient,export only)
image
LOCALS:
ENTITY ACTIONS:
Entity View golfer
userid
Entity Uiew scoring_record
date
time
Entity View score_card
image

— CASE OF COMMAND

— CASE CREATE

— CASE UPDATE

— CASE DELETE

— CASE DISPLAY

— READ score_card
WHERE DESIRED score_card documents SOME scoring_record
AND THAT scoring_record date IS EQUAL TO import scoring_record date
AND THAT scoring_record time IS EQUAL TO import scoring_record time
AND THAT scoring_record is_maintained_by SOME golfer
AND THAT golfer userid IS EQUAL TO import golfer userid

[~ WHEN successful

MOVE score_card TO export score_card

— WHEN not found

EXIT STATE IS score_card_nf

— OTHERWISE

Next we canaddthe USE statements to the ADD SCORE CARD, UPDATE SCORE
CARD, and DELETE SCORE CARD elementary processes, matchingthe Import views
of the process action diagrams to the Import views of the procedure step action
diagram. The CASE OF COMMAND statement should now look as follows:
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10.

— CASE OF COMMAND
= CASE CREATE
USE add_score_card
WHICH IMPORTS: Entity View dimport score_card TO Entity View import score_card
Entity View import golfer TO Entity View import golfer
Entity View import scoring_record TO0 Entity Uiew import scoring record
— CASE UPDATE
USE update_score_card
WHICH IMPORTS: Entity View import score_card T0 Entity View import score_card
Entity View import golfer TO0 Entity View import golfer
Entity View dimport scoring record T0 Entity Uiew import scoring record
— CASE DELETE
USE delete_score_card
WHICH IMPORTS: Entity View import golfer TO Entity View import golfer
Entity View import scoring_record TO0 Entity Uiew import scoring_record
— CASE DISPLAY
READ score_card
WHERE DESIRED score_card documents SOME scoring_record
AHD THAT scoring_record date IS EQUAL TO import scoring_record date
AHD THAT scoring_record time IS EQUAL TO import scoring_record time
AHD THAT scoring_record is_maintained_by S0ME golfer
AHD THAT golfer userid IS EQUAL TO import golfer userid
WHEHN successful
MOUE score_card TD export score_card
WHEH not found
EXIT STATE IS score_card_nf

— OTHERWISE

There are justa few more things we need to do to finish the server procedure step.
We need to set an “initializing” exit state of PROCESSING OK at the beginning of the

diagram, move all importviews to export views, and set an INVALID COMMAND exit
state for the OTHERWISE condition on the CASE OF COMMAND statement. The

completed diagramwill nowlook as follows:

— HAIHTAIN_SCORE_CARD
IHPORTS:
Entity View import golfer (mandatory,transient,import only)
userid (mandatory}
Entity Uiew import scoring_record (mandatory,.transient,import only)
date (mandatory)
time (mandatory)
Entity UView import score_card (optional,.transient,import only)
image (optional)
EXPDRTS:
Entity View export golfer (transient,export only)
userid
Entity View export scoring_record (transient,export only)
date
time
Entity View export score_card (transient,export only)
image
LOCALS:
EHTITY ACTIOMHS:
Entity Uiew golfer
userid
Entity View scoring_record
date
time
Entity View score_card
image
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Client Design

EXIT STATE IS

HOVE import golfer TO0 export golfer
HOVE import scoring_record TO export scoring_record
HOUE import score card T export score card

— CASE OF COMMAHD
— CASE CREATE
USE add_score_card
WHICH IMPORTS: Entity View import score_card T0 Entity Uiew import score_card
Entity View import golfer T0 Entity View import golfer
Entity View import scoring_record T0 Entity View import scoring_record
— CASE UPDATE
USE update_score_card
WHICH IMPORTS: Entity Uiew import score_card T0 Entity Uiew import score_card
Entity Uiew import golfer TO Entity Uiew import golfer
Entity Uiew import scoring record T0 Entity Uiew import scoring_record
— CASE DELETE
USE delete_score_card
WHICH IMPORTS: Entity View import golfer T0 Entity View import golfer
Entity View import scoring_record T0 Entity View import scoring_record
— CASE DISPLAY
READ score_card
WHERE DESIRED score_card documents SOME scoring_record
AND THAT scoring_record date IS EQUAL TO import scoring_record date
AND THAT scoring_record time IS EQUAL TO import scoring_record time
AND THAT scoring_record is_maintained_by SOME golfer
AND THAT golfer userid IS EQUAL TD import golfer userid
WHEH successful
HOVE score_card TO0 export score_card
WHEH mot Found
EXIT STATE IS score_card_nf

— OTHERMISE

T STATE 15 invalid command

11. Save the model.

We need to create a clientprocedure to supportthe visualization and maintenance of
the SCORE CARD. So inthe Window Navigation Diagramthe following steps will be

performed:

m  Add the clientprocedure.

m  Add the OCX control to the clientprocedure’s primary dialog box.

m  Add logictothe clientprocedure to read/displaythescorecardimage as well as call
the server procedure with the appropriate Commands.

m  Modify the eGolfer Home Page to Linkto this new dialoginorder to attach the

scorecard.

Appendix A: BLOB 337



Design

Review the client processing

A new push button will be added to the eGolfer Home page with the label “scorecard”.
It will beassociated to a new click-event. When a Scoring Record is highlighted the push
button will beenabled. Clickingitwill allowthe click-event logic to determine the
highlighted row and to pass thatinformation to the new Score Cardclient.

The modified eGolfer Home page will appear as follows:

eGolfer Home

Place Your Ad Here

Personal Profile

| Welcome XXXXXXX
Your Handicap Index is 22Z9.9

Scoring Record
Date Time Score Rating Slope Note

MM/DD/YY HH:MM 2zZ 2Z2Z 2z2z XXXXXX »
MM/DD/YY HH:MM 2z2Z 2zZ 2z2z XXXXXX
MM/DD/YY HH:MM 22z 227 2Z2zZ XXXXXX &
MM/DD/YY HH:MM 22z 2Z22Z z2z XXXXXX
MM/DD/YY HH:MM 22z 2227 27z XXXXXX
MM/DDIYY HH:MM 22z 2272 2ZZ XXXXXX
MM/DD/YY HH:MM 22z 222 27z XXXXXX
MM/DD/YY HH:MM 22z 2zZZ 2z2z XXXXXX
MM/DD/YY HH:MM 22z 2z2Z 2zz XXXXXX
MM/DD/YY HH:MM 2ZzZ 2ZZ 2zz XXXXXX
MM/DD/YY HH:MM 22z 2Z2Z 22z XXXXXX
MM/DD/YY HH:MM 22z b 4 4 2z2zZ XXXXXX \
MM/DD/YY HH:MM 2z2z 222 2zz XXXXXX
MM/DD/YY  HH:MM 227 7 4 4 2727 XXXXXX ~
‘£ m L

i
{

The new eGolfer Score Card page will containan OCX control area and four push
buttons. The buttons will allowyou to select a new image, remove animage, and click
ok to saveyour changes, or cancel your changes. Clicking ok or cancel will return you to
the eGolfer Home page.

The new eGolfer Score Card page will appear as follows:
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Add the client procedure

Follow these steps:
1. Openthe Window Navigation Diagram.

2. Fromthe Menu Bar click Diagram, Open. Open the EGOLF WEB SERVER diagram. It
will look similar to the followingimage:

3. Add a Window to the Navigation Diagram, below the eGolfer Home window. Set
the properties as follows:

Note: Be sureto select the Type of Primary Dialog Box.

s

Window [ Dialog Box Properties

Type Modality Initial Position

() Primary Window (@ Application Modal () Designed Position

(@) Primary Dialog Box Modeless, Single Instance () Mouse Alignment
Dialog Box () Modeless, Multiple Instances (@ System Placed

Help About Box

Background Style

71 Tiled  Bitmap: |<MNONE> '] [¥] system Menu
@ Scaled Minimize Button
() Centered Maximize Button
HTML Extension: [ Dialog Border
Title: eGolfer Score Card
Icon File:

Name: egolfer score card

Dialect: DEFALLT

Copy Default Window on Create
Current Business System

EGOLF_SERVICES

[ Ok ] [Bit‘naps...] [Descripﬁan...] [ Cancel ] [ Help ]
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The Window Navigation Diagramwill nowlook as follows:

—— —
-
— .,.,| .|
S v "
=
—

We now want to savethis “new” diagram.From the Menu Bar click Diagram,
Create Diagram and select EGOLF_WEB_SERVER from the Create Diagramdialog.
Click Save and then click Yeswhen prompted if you want to replaceit.
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Layout the window design

Add the OCX control

Double-click the eGolfer Score Card window inthe Window Navigation Diagramto
open the window designer.

Click the eGolfer Score Card titlebarto gainfocus on the window. From the Menu
Bar click Edit, Control Design.

Inthe Control Design dialogscrolldown andselect the csXlImageTrial Control and
change the default name for the control to csXImageOCXControl as follows:

s

Control Design

[ Display on Tool Palette ]

Taxonomy Control -
Threed Checkbox Control

Threed Command Button Control

Threed Frame GControl

Threed Group Push Button Control

Threed Option Button Control

Threed Panel Control

Tidestone Formula One 6.1 Workhook

UserCertificateBrowser Class

UserKeyBrowser Class

USTD WinFormsHost Control

VideoRenderCtl Class

WebexUCFObject Class

WizCombo Class

cadate Control

vbalImlé.vbalImagelList
vbalTreeliewLibé .ubalTreeliew
{B3CCCEBO-91EB-47D1-9187-9C7982EBAS19}
{B3CCCEBB-91EB-47D1-9187-9C7982EBB519}
{B3CCCEBA-91EB-47D1-9187-9C7982EBAS 19} S

Mame: (ImageQC

[ Flace ] [ Close ] [ Help ]

"

Select the Place push button and placeiton the window. Resize the window
borders and the control borders so that the window looks somewhat like the
following example. Leave room at the bottom for addingthe four push buttons
shown inthe example earlier.
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1 eGolfer Sooee Card
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Add the window open event

Follow these steps:

When this window opens, ifthere is a SCORE CARD already associated with the
SCORING RECORD, we want itto be displayed. To make this happen we will addan
OPEN event to the window. When the window is opened, itwill trigger the OPEN event

andinsidethat event we will placethelogic necessaryto go and get the image ifit
exists.

1. Select the eGolfer Score Card title bar to get focus on the window.

2. Fromthe Menu Bar select Detail, Events. Inthe Event Processingdialogchangethe
Event Type dropdown to Open. Click Add. The event is created and added to the list
of Event Types associated with this window. The Event Processingdialogwilllook as
follows:

Event Processing

Window: eGolfer Seore Card
Defined Events

Event Type Action Name Command

Dpen EGOLFER SCORE CARD OPEN {NOME >

Event Detais

Event Type: Open - Command: <NONE >

Action Name: EGOLFER _SCORE_CARD _OPEM v Action Diagranm

3. Onthe Event Processingdialogclick Close.
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Add the pushbuttons and define their actions

Follow these steps:

Next we will add the four push buttons. Three of the four push buttons will haveclick
events associated with them. The fourth push button, cancel, will usea special action.

1. Fromthe Menu Bar,click Add, Push Button.
2. Inthe Button Text field enter select image. By default, it Executes the Procedure
Step. Click Events.
3. Inthe Event Processingdialogclick Add to have it create the Click event. ltwill be
added to the listof events associated with this push button as follows:
Mesarm Kiy: Humber o.'l Event Procersng
u;n:w;.u::-\m&m ] T"‘::""” -
Comemand, . | NONE> lick ECOLFER SC0 PH SELECT WAL CLICK {HOHRE >
"-aﬂm tevi [tionen |
i,
[+ Bimaps... | | Evy
4. ClickClose on the Event Processingdialogandthen OK on the Push Button
Properties dialogand placethe push button roughlyinthe location desired.
5. Repeat the steps above for the “remove image” push button.
6. Repeat the steps above for the “ok” push button.
7. For the “cancel” push button, on the Push Button Properties dialogfor the Button

Action property select Special Action andin the dropdown select Cancel — Close
without Execution. The push button properties will look as follows:
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8.

-

Push Button Properties

Button
Text: cancel
Mnemonic Key:

Mame: Button4

[T] 15 the Default Push Button

Display As Hypertext Link

Bitmap
Bitmap: <NONE = -

Mumber of Pictures: 1
Adjust Button to Bitmap size
HTML Extension:

Accelerator

T O Owe ke
Button Action
@) Spedial Action Cancel - Close without Execution "]

() Executes the Procedure Step

() Initiates the Dialog Box | <pONE=

[ QK ] [Bitmaps...] [E'u'ents... ] [ Cancel ] [ Help

.

Select the OK push button a

nd placeitappropriately.
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Position the pushbuttons

Follow these steps:

1.

You will now have four push buttons alongthe bottom of the window. We want to
make them looka littlenicer and distributethem evenly across the bottom of the
window. Select the button on the bottom left, which should be the select image
push button. By default, its heightis about32. You canlookinthe bottom rightside
of the Window Navigation Diagramand itgives the coordinates alongwithits size.
Resize the height to about 26.

With focus still onthat push button, use the Ctrl key andclick the other 3 push
buttons. All four should showthey areselected. From the Menu Bar click Edit,
Position.

Inthe Field Positioningdialogselect Equal Height and Equal Width, Align
Horizontally (alongthe Bottom), Separate Horizontally and enter the Distance of
25, and Move Horizontally andselect Center from the dropdown. The Field
Positioning dialogwilllook as follows:

# )

Field Positioning

Size
Eqgual Height Equal Width
Default Size

Align

Vertically Left
Horizontally [Eh:uttom -
Separate

Vertically

} Distance: 25
Horizontally

[ Arrange prompts against the fields.

Move
[ vertically [Bntb::m = ]
Horizontally ICenter - ]
[ Ok ] [Cancel] [ Help ]
Click OK.

The four push buttons will still be highlighted, sized equally,and placed evenly
across thebottom of the window. With the four push buttons still highlighted, from
the Menu Bar click Detail, Video Properties and clear the selection of the
Automatic options for both Background Color and Font. The Video Properties
dialogwill look as follows:
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5.

Push Button Video Properties
-Common Common
- Java Web Generation e 3 Color
] Automatic Select...
Backoround Color

e I

Font
[ Automatic Arial,10pt, B

Lo J[ coneel |[ reb
Click OK.
Your window will now look similar to the followingimage:
'.. ! eliatfer Soe Card
[selectimoge | [romave image] [ ok | [ camcel |
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Add the client logic

Rename the events

Follow these steps:

1.

Open the eGolfer Score Card actiondiagram. The diagramwill look as follows:

EGOLFER_SCORE_CARD
IMPORTS:
EXPORTS:

LOCALS:

EHTITY ACTIODHNS:

|—_EUEHT ACTION egolfer_score_card_open
|—_EUEHT ACTION egolfer_sco_pb_select_imag_click
I—_EUENT ACTION egolfer_sco_pb_remove_imag click

|—_EUEHT ACTION egolfer_sco_pb_ok_click

The procedure step actiondiagramis empty anditis followed by four event actions.
The firstis the Open event, andit will containtheactions we want to take when the
window is opened. The other three arethe Click events and they will contain the
actions we want to take when someone clicks onthe “select image”, “remove
image”, and “ok” push buttons respectively. There is no event associated with the
“cancel” push button as it performs the Special Action Cancel — Close without
Execution.

We suggest that you rename the event names to make them more readable.
Double-click each event action and rename them as follows:
EGOLFER_SCORE_CARD

IMPORTS:
EXPORTS:

LOCALS:
EHNTITY ACTIONS:

|—_EUEHT ACTION score_card_open
I—_EUEHT ACTION score_card_pb_select_image_click
|—_EUEHT ACTION score_card_pb_remove_image_click

|—_EUEHT ACTION score_card pb_ok _click
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Add logic to the “select image” click event

Follow these steps:

1.

5.

Inaddition to interacting with our Maintain ScoreCard server procedure step, much
of what we aregoing to be doing here is interacting with the OCX Control in order
to visualizethe images. The OCX Control provides “methods” for us to do that. Two
of our events require very littlework on our partexcept to invoke the appropriate
OCX Control method, so we will complete those first.

For selectinganimage from a fileand displayingitin the OCX Control, we need only
invoke its LoadDialog method. It will then present a standard filedialogin which
someone canselect a supported image filefrom their filesystem in order to display
itinthe OCX Control.

Inthe eGolfer Score Card actiondiagram, selectthe
score_card_pb_select_image_click event.

From the Menu Bar, click Edit, Add Statement, Invoke.

Inthe Add Statement dialogselect Window Object and then
EGOLFER_SCORE_CARD.csXImageOCXControl (OLEControl). The OLE Object
Browser dialogopens.

Inthe listof Methods scroll down and select the LoadDialog method as follows:

Add Statement
[ IHUOKE EGOLFER_SCORE_CARD.cs¥Image0CiControl
OLE Object Browser
Library
lcﬂlm&oﬂrm Library (4.0) >
Object Name of Method Property
Invert R
IsRightTolLeft
LoadalphafsBHP
Selact an expression. LoadDialoq
LoadFromFile
[EGOLFER_SCORE_CARD PR bt
EGOLFER_SCORE_CARD .Buttond (But| ""rger?";"ry
EGOLFER_SCORE_CARD .Button3 (But]| "”'9""1 :1
EGOLFER_SCORE_CARD .Button? (But| "EEE:S:LC:EIH e .
EGOLFER_SCORE_CARD.Buttoni (But| p = 2 v
GOLFER _SCORE_CARD.csXImageDCXC||
L Method Property @ Both
Method Property
LoadDialog
Text LoadDialog( )
Loads an image from disk using a standard file open dialog.
i Fitering
UK Enabled Across Libranes Object 3) Marme
([ox ) [concel] [nep ]

Click OKandthen clickthe Add Statement Add push button. The statement will be
added to the diagram.
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Add logic to the “remove image” click event

Follow these steps:

1.

To remove an image from the display, we need onlyinvoke the OCX Controls Clear
method.

Inthe eGolfer Score Card actiondiagram, selectthe
score_card_pb_remove_image_click event.

Add the Invoke statement.

Inthe Add Statement dialogselect Window Object and then

EGOLFER_SCORE_CARD.csXImageOCXControl (OLEControl). You will be presented
with the OLE Object Browser dialog.

Inthe listof Methods scroll down and select the Clear method.

Then click OKand then clickthe Add Statement Add push button. Your diagramwill
now look as follows:

EGOLFER_SCORE_CARD
IHMPORTS:
EXPORTS:

LOCALS:
ENTITY ACTIONS:

[~ EVENT ACTION score_card_open

EUEHMT ACTIOH score card pb select image click
THUOKE EGOLFER SCORE CARD.csiImagedCiControl .LoadDialog

EUEHMT ACTIOH score card pb remove image click
| IHUODKE EGOLFER SCORE CARD.csXImageDCXControl._Clear()

l—_EUEHT ACTION score_card_pb_ok_click
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Add logic to the window “open” event

Follow these steps:

1.

The next event we want to complete is the window Open event. As you may recall,
this procedure step will be linked to from the eGolfer Home procedure step. The
golfer will selecta scoringrecord and clicktheScore Card push button which will
causea Link flow to this procedure step. As part of that flow, the golfer userid and
the scoringrecord date and time are passed to this procedure step in order forit to
read and displaythescorecard,ifit exists. So the import and export views of this
procedure step need to contain entity views of the golfer and scoringrecord.

Add IMPORTS views to this procedure step containingthe golfer userid and the
scoring record date and time. Name the views Import. When complete, copy them
to the EXPORTS views namingthe new export views Export. Your diagramwill now

look as follows:
EGOLFER_SCORE_CARD
IMPORTS :

Entity Uiew import golfer (optional,transient,import only)
userid (optional)

Entity UView import scoring_record (optional,transient,import only)
date (optional})
time (optional)

Entity UView export golfer (transient,export only)
userid

Entity Uiew export scoring_record (transient,export only)
date
time

LOCALS:
ENTITY ACTIOHS:

[:_EUEHT ACTION score_card_open

EVENT ACTION score_card_pb_select_image_click
[:_INUDHE EGOLFER_SCORE_CARD .csXImage0CXControl.LoadDialog()

EVENT ACTION score_card_pb_remove_image_click
[:_]NUDKE EGOLFER_SCORE_CARD .csXImageDCXControl .Clear()

[:_EUEHT ACTION score_card_pb_ok_click

Now that we have the required import and export views, we want to make sure
they are properly mapped. Return to the window design for the eGolfer Score Card.
From the Menu Bar, click Detail, Mapping. The EGLOFER_SCORE_CARD View
Mappingdialogis displayed. In the top panel select EXPORT GOLFER. In the bottom
panel select IMPORT GOLFER and clickthe Map push button. Do the same for
EXPORT SCORING_RECORD. When complete, the dialogwill lookasfollows:
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3.
4.

EGOLFER_SCORE_CARD View Mapping

EGOLFER SCORE CARD EGOLFER. SCORE CARD

Export Views Supplying kmport Views
Export Ulews

view of  EXPORT to IHPORT

entit GOLFER GOLFER

view of  EXPORT to  IHPORT

entity SCORIMG_RECORD SCORIMG_RECORD
atcr DATE DATE

attr TIME TIHE

Possible Supplying Import Views

Inport Views
view of IMPORT
entity SCORIHG_RECORD
arte DATE
attr TIHE

(unmap | [Expend] [Conwract| [Detsi.| [Cose | [hep |

On the view mapping dialogclick Close.

We will bedisplayingthescorecardimage and normally thatwould imply an export
view, but Gen does not provide Ul supportfor BLOB attributes, whichis why we are
usingthe OCX control.But the OCX control still needs the BLOB data. So we will use
alocal view of the Score Card Image.

Backinthe EGOLFER_SCORE_CARD procedure step actiondiagramcreatea LOCALS
view of Score Card Image and name the view Local. Your diagramwill nowlookas
follows:

— EGOLFER_SCORE_CARD
IMPORTS :
Entity view import golfer (optional,transient,import only)
userid {(optional)
Entity Uiew import scoring_record {optional,transient,import only)
date {optional)
time (optional)
EXPORTS :
Entity View export golfer (transient,export only)
userid
Entity UView export scoring_record (transient,export only)
date
time
LOCALS:

Entity View local score_card
image

ENTITY ACTIONS:

[~_EVENT ACTION score_card_open

EVENT ACTION score_card_pb_select_image_click
[:_IHUDKE EGOLFER_SCORE_CARD .cs¥Image0CXControl .LoadDialog()

EUENT ACTION score_card_pb_remove_image_click
[;INUDHE EGOLFER_SCORE_CARD.csXImageOCXControl.Clear()

[ EVENT ACTION score_card_pb_ok_click
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Now we are ready to call the Maintain_Score_Card server procedure step. Select
the score_card_open event and add the Command Is statement. From the Add
Statement dialogselect command value and select the DISPLAY command. Select
the Add Statement Add push button to add the statement to the event handler.

Next add a Procedure Step Use statement, selecting the maintain_score_card
procedure step. Inthe Import View Matchingdialogs thatfollow, match the import
golfer in the server MAINTAIN SCORE CARD to the import golfer from the client
EGOLFER SCORE CARD.

Do the same for the import scoring record and click the Close button. Inthe Export
View Matchingdialog, you only need to match the export score_card from the
server MAINTAIN SCORE CARD to the local score_card of the client EGOLFER SCORE
CARD, then clickthe Close button. The Open event will nowlookas follows:

Note: Make surethe EXPORTS Entity View local score_cardis matched from the
Entity View export score_cardas shown.If you need to adjustany of the view
matching, double-click theview name that you want to change to bringup the view
matching dialogagain.

EUEHT ACTION score_card_open
COMHAHD IS DISPLAY
USE maintain_score_card (procedure step)
WHICH IMPORTS: Entity Uiew import golfer TO Entity Uiew import golfer
Entity Uiew import scoring_record TO Entity Uiew import scoring_record
<none} TO Entity View import score_card
WHICH EXPDRTS: <{none> FROM Entity Uiew export golfer
<none> FROM Entity View export scoring_record
Entity View local score_card FROW Entity Uiew export score_card

Ifthe server successfullyreads anexistingscore_cardimagewe want to displayit
usingthe OCX control.But we onlywant to try to displayitif one was found. So we
need to verify that the server completed successfully.Server logic usually sets the
EXIT STATE variabletoa known value, like PROCESSING_OK atthe startof the
processingand then sets itto another valueif need be when encountering a
problem. So we want to check to see ifthe EXIT STATE s still equal to
PROCESSING_OK.

Select the USE statement to highlightthe entire USE statement. Add an IF action
statement checkingthe value of the EXIT STATE. The Open event will nowlookas

follows:

EVENT ACTIOM score_card_open
COMHAHD IS DISPLAY
USE maintain_score_card {procedure step)
WHICH IMPORTS: Entity View import golfer T0 Entity View import golfer
Entity View import scoring_record T0 Entity View import scoring_record
<none> TO Entity Uiew import score_card
WHICH EXPORTS: <none> FROM Entity Wiew export golfer
<{none> FROM Entity View export scoring_record
Entity Wiew local score card FROM Entity Uiew export score card

— IF EXITSTATE IS EQUAL TO processing ok

Now that we can determine if we successfullyreadascore_cardimage, actually
visualizingitinthe User Interface with the OCX Control is a two-step process. We
firsthave to write the BLOB data out to a file,and then invoke the OCX Control
passingitthe fileinformation.
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Writingthe BLOB data to a filerequires the use of an External Action Block (EAB).
An External Action Blockis used to interface Gen generated code with developer
handwritten code. An External Action Blockis similar to every other action blockin
thatittoo canhave importand export views, but the onlyactiondiagram
statement allowed is EXTERNAL. The Gen applicationthen “uses” the External
Action Blocklikeitwould use any other action block, matching views to the External
Action Blocks importand export views. The External Action Blockis packagedand
generated likeother action blocks, but the only thing generated for itis a “stub” or
“shell” of a program, containing definitionsfor the arguments usedin the interface.

The developer would then add his own handwritten code to the stub, and then
compilethe code like he would any other handwritten code. If there were many
EABs, the developer could decide to includethem into a library. Finally, the location
for the external action blocks would be added to a Build Tool profileso they could
be located and linked into the Gen application as appropriate.

For writing our BLOB to a file, there are two pieces of information the EAB has to
have, the BLOB data and the fileinformation.So we are going to create an EAB that
has two import views. There is probablyinformationthatshould bereturned to us
as well, but for this example we will ignorethat. So for this example our external
actionblock will nothave any export views.

For the two import views, the required BLOB data can be represented or defined by
a view of the Score Card image. But we also need to pass fileinformation,and we
do not have anythingdefined in our model yet whichrepresents fileinformation.So
we will createa new Work Set. A Work Set is similartoan entity type, in thatitisa
collection of “attributes”, but work sets do not appearinthe data model, and
subsequently do not get generated as data basetables.Essentially, Work Sets are
lists of pre-defined arguments that areused inaction diagrams to provide
consistencyinthe parameter definitions.

To create a Work Set, from the Menu Bar click Tool, Analysis, Work Set List. A list of
the current Work Sets inthe model is displayed. Every model contains atleasttwo
work sets that are added automatically when you create the model. They arethe
ASYNC_REQUEST and IEF_SUPPLIED work sets. The IEF_SUPPLIED work setin
particularis useful inthatit contains definitions for many parameters commonly
used in Gen applications, butthere is nothinginitto represent our fileinformation.
So we will create a new work set.

From the Menu Bar click Edit, Add Work Set. Enter the name eab workset as
follows and click OK.
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s &)

(new object) Properties

Waork Set

eab workset]

Description

[ K ][Canr_el][ Help ]

10. Next, select the EAB_WORKSET inthe listand from the Menu Bar click Edit, Add
Attribute. Enter the attribute name of path, the domain of Text, Length of 255,and
select the Optional checkbox as follows. Then click the OK button.
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11.

12.

13.

# ~

(new object) Properties
Attribute Name: path
e Basic | Optional Varying Length
Domain: Text - | [[]case Sensitive Protected
Length: 255 Decdmal Places: 0
Technical Design Properties
TD Mame:
ute name
I Java with decimal predision
Messages:
[ QK ] |Descriptinn... | |Cance| | | Help |

. 7

You will nowbe ableto see your new Work Set added to the Work Set List.

Type Hame

Work Set ASYHC_REQUEST ...

Work Set IEF SUPPLIED ...

llork Set EAB_WORKSET

Attribute PATH (Text, 255, Optional)

Closethe Work Set Listand you will bereturned to the EGOLFER_SCORE_CARD
actiondiagram.

Now that we areback inthe action diagram, we want to create a LOCALS view of
the eab_workset path. Name the local view local. Your local views willappear as
follows:

— EGOLFER_SCORE_CARD
IMPORTS: ...
EXPORTS: ...
|l _tocALs:
Work Uiew local eab_workset
path
Entity View local score_card
image
EMTITY ACTIOHS:

Finally we canset the local viewto the filelocation thatwe intend to have the EAB
write the BLOB data to. Insidethe IF statement, set the local eab_workset path to
the character string C:\temp\egolfblob.bin. The Open event will look as follows:
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14.

15.

16.

17.

18.

EVENT ACTIOH score_card_open
COMMAHD IS DISPLAY
USE maintain_score_card {procedure step)
WHICH IMPORTS: Entity View import golfer TO Entity Uiew import golfer
Entity Wiew import scoring_record TO0 Entity View import scoring_record
<none> TO Entity View import score_card
WHICH EXPORTS: <none> FROM Entity Uiew export golfer
<none> FROM Entity View export scoring_record
Entity Wiew local score_card FROHM Entity View export score_card
IF EXITSTATE 1S EQUAL TD processing ok

SET local eab workset path TO “c:iytemp\egolfblob.bin®

Now we need to create the External Action Block. From the Menu Bar click
Diagram, New. Name the new diagram “eab write blob to file” as shown in the
following dialog. Click OK.

# &

(new object) Properties

Action Block (BSD)

eab write blob to file

Description

Current Business System
EGOLF_SERVICES

[ Ok ][Cancel][ Help ]

.. 4

Inthe empty EAB_WRITE_BLOB_TO_FILE actiondiagram,select IMPORTS andadda
work view of the EAB_WORKSET PATH. In the dropdown, markthe view as Always
used as input. Name the view Import. Click OKto add the view to the diagram.

Add another IMPORTS view containingan entity view of the SCORE_CARD IMAGE.
Mark the view as Always used as input. Name the view Import. Click OKto add the
view to the diagram.

Expand the import views if necessary and double-click each attribute view and mark
it as Always used as input.

Finally,add the singleaction diagram statement of EXTERNAL. The completed EAB
must look as follows.

358 Tutorial



Design

19.

20.

21.

22.

23.

24.

25.

Note: It is importantthat the order of the Import views is exactly as shown below.
Thatis becausewe have already written, compiled, and provided a library

containingthe external code and they need to match. Ifthey arenot, move them so
that they are.

— EUENT ACTION score_card_open
COMMAND IS DISPLAY
USE maintain_score_card (procedure step)
WHICH IWPORTS: Entity Uiew import golfer 70 Entity Uiew import golfer
Entity View import scoring_record T0 Entity Uiew import Scoring_record
<none> TO Entity Uiew import score_card
WHICH EXPORTS: <none> FROM Entity View export golfer
<none> FROM Entity Uiew export scoring_record
Entity View local score_card FROM Entity View export score_card
IF EXITSTATE IS EQUAL TO processing_ ok
SET local eab_workset path TO “c:\temp\egolfblob.bin"
USE eab_wite_bleb_to_file
WHICH IWPDRTS: Entity Uiew local score card TO Entity Uiew import score_card
Work View local eab_workset T0 Work Uiew  dimport eab_workset
IHUOKE EGOLFER_SCORE_CARD.cs¥ImageDCXControl.LoadFromFile{local eab_workset path)

Closethe EAB_WRITE_BLOB_TO_FILE diagramandifyou have not done solately,
savethe model.

When we created the new external action block, the EGOLFER_SCORE_CARD
procedure step actiondiagramwas likely closed.fso, reopen the
EGOLFER_SCORE_CARD procedure step action diagram.

Inthe Open event, now that we have called the server to return the BLOB into a
local view,and set another local view to the path for the file, we can call the new
EAB to write the BLOB data to the file. So after the SET statement, add a USE
EAB_WRITE_BLOB_TO_FILE statement matching the EAB import views to the
procedure steps local views.

The final thingwe need to do is invokethe LoadFromFile method of the OCX
Control to displaya particularfile. Add the Invoke statement.

Inthe Add Statement dialogselect Window Object and then
EGOLFER_SCORE_CARD.csXImageOCXControl (OLEControl). The OLE Object
Browser dialogopens.

Inthe listof Methods scroll down and select the LoadFromFile method and click
OK.

Backinthe Add Statement dialogselect character view, local eab_workset, the
<Complete> action, and the Add Statement Add push button. Your diagramwill
now look as follows.

~ EUENT ACTION score_card_open
COHMAHD IS DISPLAY
USE maintain_score_card {procedure step)
WHICH IWPORTS: Entity Uiew import golfer 70 Entity Uiew import golfer
Entity View import scoring_record T0 Entity Uiew import scoring_record
<none> TO Entity Uiew import score_card
WHICH EXPORTS: <none> FROM Entity Uiew export golfer
<none> FROM Entity Uiew export scoring_record
Entity View local score_card FROH Entity View export score_card
IF EXITSTATE IS EQUAL TO processing_ok
SET local eab_workset path TO *“c:\temp\egolfblob.bin"
USE eab_write_bloeb_to_file
WHICH IWPORTS: Entity Uiew local score_card TO0 Entity View import score_card
Work View local eab_workset TO Work Uiew  dimport eab_workset
ITHUOKE EGOLFER_SCORE_CARD.cs¥ImageOCXControl .LoadFromFile{local eab_workset path)
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26. So to recap,the Open event gets triggered when this dialogopens. It will callthe
server procedure step to retrieve a scorecardimage ifit exists for the provided
scoringrecord.Ifitis successful, wecall the external action block to write the

retrieved BLOB data to afile,and then pass thatsame fileinformation to the OCX
Control to displaytheimage.
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Add logic to the “ok” click event

Follow these steps:

1.

The final event (inthis diagram)is the OK push button click event. This event is a bit
more complicatedinthat when the OK push button is clicked, they may be trying to
add an image when none existed, update an image that did exist, or remove an
image that they no longer want to keep. All from one button press.To helpus
figure this out, we need to know whether the Open event was successfulin
retrieving a scorecardimage inthe firstplace.Ifit was, we are either updatingor
deleting an existingimage. Ifit was not, we arecreating animage. So backinthe
Open event, we need to set a flagindicating whether or not it was successful.But
firstwe need to define the flag.

Add a LOCALS work set view of the IEF_SUPPLIED flag. Name the view “local score
card exists” and clear the selection of the Initialize on every entry checkbox as
follows:

7 N\

Add Local Work View

Name local score card exists

[ supports entity actions (persistent)

[ ILock required on entry
: [l nitialize on every entry
Work Attributes
wrk set IEF_SUPPLIED
attr SELECT_CHAR
attr ACTION_ENTRY
attr COMMAND
attr COUNT
attr TOTAL_REAL
attr TOTAL_CURRENCY
attr TOTAL_INTEGER
attr PERCENTAGE
attr AVERAGE_REAL
attr AUVERAGE_CURRENCY
attr AVERAGE INTEGER
jattr FLAG
attr SUBSCRIPT

< " »

[ ok ]| Back | [search...| [Description... | [ Cancel | [ Heip |
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Itis importantto clear the selection of the Initialize on every entry checkbox
because normallylocalviews areinitialized (setto spaces in this case) on every
execution of the procedure step. But we do not want that to happen. When we set
this flagto some value, we want itto remain set until we closethis dialog. Click OK.

So backinthe Open event, for the firststatement insidethe IF EXITSTATE IS EQUAL
TO processing_ok statement, we want to set this flagto Y. Select the IF statement
andadd a SET statement, setting the attribute view local_score_card_exists
ief_supplied flag to a character stringof Y.

Ifit was not successful, we wantto setitto N. So still inthe Open event, select the
laststatement inthe IF block of statements, the INVOKE statement, andaddan
ELSE statement after it.

With the ELSE statement highlighted, add another SET statement, setting the
attribute view local_score_card_exists ief_supplied flag to a character string of N.

Now the completed Open event will look as follows:

r— EVENT ACTION score_card_open
COMHAND 1S DISPLAY
USE maintain_score_card {procedure step)
WHICH IMPORTS: Entity UView import golfer TO Entity Uiew import golfer
Entity Uiew import scoring_record TO Entity Uiew import scoring_record
<none> TO Entity View import score_card
WHICH EXPORTS: <none> FROM Entity Uiew export golfer
<none> FROM Entity UView export scoring_record
Entity View local score_card FROM Entity Uiew export score_card
IF EXITSTATE IS EQUAL TD processing ok
SET local score card exists ief supplied flag TO "¥™
SET local eab_workset path TO “c:\temp\egolfblob.bin"
USE eab_write_blob_to_file
WHICH IMPORTS: Entity VUiew local scere_card T0 Entity View import score_card
Work Uiew local eab_workset T0 Work UView  import eab_workset
THUDKE EGODLFER SCORE CARD.csXImageDCXControl.LoadFromFile{local eab workset path)
ELSE
SET local score card exists ief supplied flag TO

So now we are backto the OK event. The firstthingwe want to know is ifthe last
thing they did before clicking OKwas to select an image, or clear animage. We can
determine that by callinga method on this OCX Control that will return to us the
path to the lastfileloaded. Ifinfactthe lastthingdone was to clear animage, then
the path will bespaces.So we want to set our local eab_workset path to the OCX
Control LastFileName method.

Select the EVENT ACTION score_card_pb_ok_click. Add a SET statement selecting
attribute view, local eab_workset path, TO expression, Window Object,
EGOLFER_SCORE_CARD.csXImageOCXControl (OLEControl), inthe OLE Object
Browser the method LastFileName. Click the OK button, and then the Add
Statement Add button. The OK click event will look as follows:

EUEMT ACTION score card pb ok click

SET local eab workset path TO EGOLFER SCORE CARD.csXImageOCXControl.LastFileName

So now ifthe path is equal to spaces then the lastthingthey did was to clear the
image. If they cleared the image and then clicked OK, the implicationisthatthey
want to delete whatever they had before. Ifthey did not have anything before then
there is nothing to delete and then the implicationisthatthey simplywantto flow
backto the EGOLFER_HOME page.
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So we will checkto seeifthe local eab_workset path is equal to spaces.Ifitis, we
will checkto see ifa score_card exists.Ifit does, we will setthe COMMAND to
DELETE, inanticipation of callingthe maintain_score_card server.Elsewe assume
they simply want to return, so we will set the exit state valuewhich will initiate the
return flow, and escape completely out of the clientprocedure step.

Add the statements required to support the logic described above. When finished,
the OK click event will look as follows:

Note: Make surethe arrowhead on the ESCAPE clears thevertical lineassociated
with the EVENT ACTION. If itdoes not, double-click the ESCAPE statement andtry
positioning the hand pointer further to the left.

— EVENT ACTION score_card_pb_ok_click
SET local eab_workset path TO EGOLFER_SCORE_CARD.csXImageOCXControl.LastFileName
IF local eab_workset path IS EQUAL TO SPACES
IF local_score_card_exists ief_supplied flag IS EQUAL TO “y"
COMMAND IS DELETE
ELSE
EXIT STATE IS return
+———ESCAPE

LI_

The other option is thatthe path is not equal to spaces, which means the lastthing
done priorto clickingthe OK button was to view something. So the implicationis
that they either want to create a new score_cardifnone existed, or update the
score_cardifitdid. Ineither casewe need to read the fileinto a BLOB view so that
we can update the database. This will requireanother External Action Block. This
EAB will importthe eab_workset path, and export the score_card image.

Create anexternal action blockand name it eab_read_file_into_blob. Add an
IMPORTS work view of the eab_workset path and name itlImport, andadd an
EXPORTS entity view of the score_card image and name it Export. Refer to the prior
instructions for addingan EAB if you need assistance. The completed EAB will look
as follows:
— EAB_READ_FILE_INTO_BLOB
IHPORTS =
Work View  import eab_workset {mandatory,transient,import only}
path (mandatory)
EXPORTS:
Entity View export score_card {transient,export only)
image
LOCALS:
ENTITY ACTIONS:

EXTERNAL

Closethe new External Action Blockandif necessaryre-open the
EGOLFER_SCORE_CARD procedure step actiondiagram.Backinthe OK click event,
we called the OCX Control method to return the lastfileopened. Ifthe local
eab_workset path is not equal to spaces, we want to use the new EAB to read that
fileintothe local score_cardimage.Then ifa score_cardalreadyexists inour
database, we canset the COMMAND to UPDATE inanticipation of callingthe
maintain_score_cardserver procedurestep. If a score_card does not exist,we can
set the COMMAND to CREATE.

Inthe Open event, select the linedirectly below the ESCAPE statement as follows:
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10.

11.

EVENT ACTION score_card_pb_ok_click
SET local eab_workset path TO EGOLFER_SCORE_CARD.csXImageOCXControl.LastFileName
IF local eab_workset path IS EQUAL TD SPACES
IF local_score_card_exists ief_supplied flag IS EQUAL TO “¥*
COMMAND 15 DELETE
ELSE
EXIT STATE IS return
“4+—ESCAPE

IE_

Add the ELSE statement followed by the USE eab_read_file_into_blob, matching
both the import and export views to the equivalentlocal views,and then addthe IF
statement for setting the appropriate COMMAND. When finished, the OK click
event will look as follows:

— EVENT ACTION score_card_pb_ok_click
SET local eab_workset path TO EGOLFER_SCORE_CARD.csXImageOCXControl.LastFileName
— IF local eab_workset path IS EQUAL TO SPACES
IF local_score_card_exists ief_supplied flag IS EQUAL TO *v*
COMMAHD 15 DELETE
ELSE
EXIT STATE IS return
+——ESCAPE
—

— ELSE

USE eab_read file into_blob
WHICH IMPORTS: Work Uiew local eab_workset T0 Work Uiew  import eab_workset
WHICH EXPORTS: Emtity View local score_card FROM Entity Uiew export score_card
IF local_score_card_exists ief_supplied flag IS EQUAL TOD *y*
COMMAHD IS UPDATE
ELSE
COMMAND IS CREATE

Now that we have the necessaryinformation, the only thing left is to call the
maintain_score_card server and pass thatinformationto it. And if the server
completes its processing successfully, wecan set the exit state valueto return to
the EGOLFER_HOME page.

Select the linethat represents the end of the firstIF statement as follows:

— EUENT ACTION score_card_pb_ok_click
SET local eab_workset path TO EGOLFER_SCORE_CARD.csXImageOCXControl.LastFileName
— IF local eab_workset path IS EQUAL TO SPACES
IF local_score_card_exists ief_supplied flag IS EQUAL TO "%
COHHAND IS DELETE
ELSE
ERIT STATE IS return
4+—ESCAPE
e

— ELSE
USE eab_read_file_into_blob

WHICH IMPORTS: Work Uiew local eab_workset TO0 Work View import eab_workset
WHICH EXPORTS: Entity Uiew local score_card FROM Entity View export score_card
IF local_score_card_exists ief supplied flag IS EQUAL TD %
COMMAND IS UPDATE
ELSE
COMMAND IS CREATE

T

Add a procedure step use statement calling the maintain_score_card server
procedure step.

Match the import golfer and import scoring_record to the i mport views of the
EGOLFER_SCORE_CARD procedure step and the import score_card to the local
score_card.

You canignorethe export views and justselect the Closebutton on the Match
Exports dialog.
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12. Ifthe processingwas successful,setthe EXIT STATE to the value that will be
required to return to the EGOLFER_HOME page. The completed OK click event will
look as follows:

— EVENT ACTION score_card_pb_ok_click
SET local eab_workset path TO EGOLFER_SCORE_CARD.csXImageOCXControl.lLastFileHame
— IF local eab_workset path IS EQUAL TO SPACES
IF local_score_card_exists ief_supplied flag 15 EQUAL TO “y*
COMHAND 15 DELETE
ELSE
EXIT STATE IS return
4+—ESCAPE
—

— ELSE
USE eab_read_file_into_blob
WHICH IMPORTS: Work Uiew local eab_workset T0 Work Uiew  import eab_workset
WHICH EXPORTS: Entity View local score_card FROM Entity Uiew export score_card
IF local_score_card_exists ief_supplied flag IS EQUAL TO "y
COMHAND IS UPDATE
ELSE
COMHAHD 15 CREATE

USE maintain_score_card (procedure step)
WHICH IHMPORTS: Entity Uiew import golfer TO Entity View import golfer
Entity View import scoring_record TO0 Entity Uiew import scoring_record
Entity Uiew local score_card T0 Entity Wiew import score_card
WHICH EXPORTS: <none> FROM Entity Uiew export golfer
<none} FROM Entity View export scoring_record
<none> FROM Entity View export score_card
IF EXITSTATE IS EQUAL TO processing_ok
LEH[T STATE 15 return

13. Ifyou have not done solately, savethe model. The completed
EGOLFER_SCORE_CARD procedure step actiondiagramwill lookas follows:

— EGOLFER_SCORE_CARD
IMPORTS @
Entity View import golfer (optional,transient,import only)
userid (optional}
Entity View import scoring_record (optional,transient,import only)
date (optional)
time (optional)
EXPORTS:
Entity View export golfer (transient.export only)
userid
Entity Uiew export scoring_record (transient,export only)
date
time
LOCALS:
Work Uiew local score_card exists ief_supplied
flag
Work Uiew local eab_workset
path
Entity UView local score_card
image
EHTITY ACTIOHNS:
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— EUENMT ACTION score_card_open
COHHMAND IS DISPLAY
USE maintain_score_card (procedure step)
WHICH IMPORTS: Entity View import golfer TO Entity Uiew import golfer
Entity View import scoring_record TO Entity View import scoring_record
<none> TO Entity Uiew import score_card
WHICH EXPORTS: <none> FROM Entity View export golfer
<none> FROM Entity Uiew export scoring_record
Entity View local score_card FROM Entity View export score_card
IF EXITSTATE IS EQUAL TO processing_ok
SET local_score_card_exists ief_supplied flag TO "y~
SET local eab_workset path TD “c:\temp\egolfblob.bin™
USE eab_write_bleb_to_file
WHICH IMPORTS: Entity Uiew local score_card TO0 Entity Uiew import score_card
Work Uiew local eab_workset T0 Work View  import eab_workset
IHVOKE EGOLFER_SCORE_CARD.csXImageOCXControl.LoadFromFile(local eab_workset path)
ELSE
SET local_score_card_exists ief_supplied flag TO “N"

EUENT ACTIOH score_card_pb_select_image click
IHUDKE EGOLFER_SCORE_CARD.cskImage0CXControl.LoadDialog()

EUENT ACTIOH score_card_pb_remove_image_click
INUDKE EGOLFER_SCORE_CARD.csXImageDC¥Control.Clear()

I

— EUVENT ACTION score_card_pb_ok_click

SET local eab_workset path TO EGOLFER_SCORE_CARD.csXImageDCXControl .LastFileHame
— IF local eab_workset path IS EQUAL TO SPACES

IF local_score_card_exists ief_supplied flag IS EQUAL To *y*

COMMAND I3 DELETE

ELSE

EXIT STATE IS return

iil_ESCRPE

— ELSE
USE eab_read_file_into_blob

WHICH IMPORTS: Work Uiew local eab_workset TO Work View  import eab_workset
WHICH EXPORTS: Entity View local score_card FROM Entity Uiew export score_card
IF local_score_card_exists ief_supplied flag IS EQUAL To *¥*

COMHAND IS UPDATE

ELSE

COMMAHD IS CREATE

USE maintain_score_card (procedure step)
WHICH IWPDRTS: Entity Uiew import golfer TO Entity Uiew import golfer
Entity View import scoring_record TO Entity View import scoring_record
Entity View local score_card TO0 Entity Uiew import score_card
WHICH EXPORTS: <mome> FROM Entity Uiew export golfer
<none> FROM Entity Uiew export scoring_record
<none> FROM Entity Uiew export score_card
IF EXITSTATE IS EQUAL TO processing_ok
LE!I['I STATE IS return
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Modify the eGolfer Home Page to link to Score Card

Follow these steps:

1.

Now we need to define the Link between the EGOLFER_HOME procedure step and
the EGOLFER_SCORE_CARD procedure step. Return to the Window Navigation
Diagram.Inthe Window Navigation Diagram, ensure that you areinthe
EGOLF_WEB_SERVER navigationdiagram.Inthe EGOLF_WEB_SERVER navigation
diagramyou will nowsee the new clientand server procedure steps as follows:

Inthe window navigation diagram, selectthe eGolfer_Home window first. Then
usingthe Ctrlkey, selectthe eGolfer_Score_Card window. Then from the Menu Bar
click Edit, Join. The Dialog Flow Browser opens.

If you clicked the two procedure steps inthe correct order, the From Procedure
Step will be EGOLFER_HOME andthe To Procedure Step the
EGOLFER_SCORE_CARD procedure step. Ifthey are not, Cancel out and try again.

To the rightof the From Procedure Step, you cansee that the flow defaulted to
Links to, whichis what we want. Make no changes here.

The Flows On and Returns On exitstate values havenot been set. Click the Flows
On button. The Exit State Selection dialogopens.Scroll down and select the
EGOLF_SERVICES business system. Click the Expand/Contract button. With
EGOLF_SERVICES still selected, clickthe Add button. Inthe (new object) Properties
dialog, enter the exit state name “Ink to egolfer score card” as follows:
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1 Dialag Flow Browser = ]

Dingram  Edit  Deta
Procedure Step
From: | EGOLFER_HOME 7 |Links o =

To: | EGOLFER_SCORE_CARD =

Autofiow  Exit State Current Exit State: Send Retun
[ Fowson... | -
(Renrrs on...| | -
At To" Pitep: Exit State Selection
O Execute
Display Exit States Msg
Cormmand Sent: ES GOLFER_PASSWORD _THUALID YES
xoter - || [ES GOLFER_PU VES
ES THUALID_COHHARD YES
At From" PStep: ES THUALID_COURSE_SLOPE_RATING YES
- ES KEY_CHAHGE HOT ALl NWED YES
e £s KEYF| (new object Propeste
' 2 t el
Dusplay ES PASSW : =
Command Rin: ES PROCE | _ . i -
NONE> - ES PROCE| | St State Name: ink to egalfer score card
ES RETURN turmination Acton: | -|
ES SCORE oo
ES SCORE| | Message Type: Mone -
ES SCORE . - =
ES SCORE] | Message Text:
ES SCORT)| o o -
ES SCORT)| Nl |Conceli| |abielp,
ES SCORTE — - =
ES SCORIMG_RECORD_PU YES
ES SUBJECT_LIST VES
ES UPDATE_OK YES
ES UALID_CREATE YES
ES UALID_DELETE YES
ES UALID_UFDATE YES
SYS EGOLF _SERVICES
ES %FR_TO_EGOLFER_HONE HO
Add. | (Search... | [ExpandfContract

[ Cose | [ Heo |

4. ClickOK. The new exit state valuewill be added to the EGOLF_SERVICES business
system.

5. Select the new LNK_TO_EGOLFER_SCORE_CARD exit state and clickthe Select
button. The ExitState Selection dialogwill closeand the Flows On exit state valuein
the Dialog Flow Browser will show LNK_TO_EGOLFER_SCORE_CARD.

6. Clickthe Returns On button. Inthe Exit State Selection listexpand the <Global Exit
States> and select the RETURN exit state. Click the Select button. The Exit State
Selection listcloses and the Returns On exit state valueinthe DialogFlow Browser
will show RETURN.

7. Below the Flows On and Returns On buttons are the At To and At From PStep
options.Select the Display radio button for both.

8. Finally,wehave to pass data fromone clientprocedure step to the other alongthe
flow. To the rightof the At To PStep radio buttons arethe data sentand returned
radio buttons. Select the Data Sent radio button. When you do that, the top panel
shows the import views of the EGOLFER_SCORE_CARD procedure step. We want to
match those views to export views from the EGOLFER_HOME procedure step.
Select the IMPORT GOLFER view. When you do that the bottom panel shows the
views of Golfer inthe export view of EGOLFER_HOME. Select EXPORT GOLFER and
clickthe Match button above the panels.Select the IMPORT SCORING_RECORD in
the top panel. Select the EXPORT SCORING_RECORD inthe bottom panel and click
the Match button.
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We do not have to return any data from the EGOLFER_SCORE_CARD procedure

step.
9. The completed DialogFlow Browser is as follows:
(87 Diakog Flow Browser [ES
Sisaun_£dt_Dcal Pugin Gge Window Hep
Procedure Step [
From: [EGOLFER_HOME I (L) x|
& [Ecowren_score_car -|
i Autoow  Exst State ent Ext State: Send Retumn
Fiows On... | [<none> L0 T0_EGOLFER_SCORE_CARD D]
iﬁgmﬁn [m: RETURN J -]
SentRetrned  © Data Sent Data Returned
T import views of “To”" procedure step From export views of From® procsdure ¢
[ Import Uiews
view of THFORT From EXPORT
entity GOLFER GOLFER
view of IMPORT From EXPORT
ntity SCORIHG_RECORD SCORING_RECORD

Select & view to match,

Possble Supplying Views

10. Click OKto closethe DialogFlow Browser.

11. Backinthe window navigation diagram, the new flowis depicted with a dashedline
as follows:
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eGolfer Home

eGolfer Score Card

-

MAINTAIH SCORE CARD

The dashed lineindicates thatwe have not set the exit state valuein the eGolfer
Home procedure step to initiatethe flow. Double-click eGolfer Home to open its
window design. The window opens as follows:
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12.

13.

14.

eGolfer Home

Place Your Ad Here

Parsonal Profile

Welcome
Your Handicap Index is ZZ9.9

Scoring Record

Date Time Score  Rating Slope Note

MM/DDIYY HH:MM 77z 7727 ZZZ  XXXXXX -
MM/DDIYY HH:MM 77z 7zZ ZZZ  XXXXXX

MM/IDDIYY HH:MM 77z 722 ZZZ  XXXXXX|E
MM/DDIYY HH:MM 77z 7zZ ZZZ  XXXXXX
MM/IDDIYY HH:MM 77z 7z2Z ZZZ  XXXXXX
MM/DDIYY HH:MM 27z 722 ZZZ  XXXXXX
MM/DDIYY HH:MM 77z 7zZ ZZZ  XXXXXX
MM/IDDIYY HH:MM 772 722 ZZZ  XXXXXX
MM/DDIYY HH:MM 77z 7727 ZZZ  XXXXXX
MM/DDIYY HH:MM 77z 722 ZZZ  XXXXXX
MM/DDIYY HH:MM 727 722 ZZZ  XXXXXX
MM/DDIYY HH:MM 77z 7z2Z ZZZ  XXXXXX
MM/IDDIYY HH:MM 272 222 ZZZ  XXXXXX
MM/DD/YY _HH:MM 777 777 227 XXXXXX ”

Right-click the Scoring Record remove push button and dragit down leavingroom
between itandthe update push button for another button.

From the Menu Bar click Add, Push Button. Inthe Push Button Properties dialog
enter “score card” for the text. Click the Events push button. Inthe Events
Processingdialogclick the Add button. It will add a new event to the list of events.
Click the Close button on the Event Processingdialogand the OK button on the
Push Button Properties dialog. Position thenew push button between the update
and remove push buttons.

Click the Scoring Record add push button. Usingthe Ctrl key select the update,
scorecard,and remove push buttons inthat order. All of the Scoring Record push
buttons will be highlighted. From the Menu Bar click Edit, Position. Inthe Field
Positioning dialogselect the Equal Height and Equal Width checkboxes. Select the
Align Vertically Left checkbox. Select the Separate Vertically checkbox and enter
the Distance5. Click OK.
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We need to update the video display properties of the scorecard push button.
Select the score card push button. From the Menu Bar click Detail, Video
Properties. Inthe Push Button Video Properties dialogclear the selection of
Automatic for the Foreground Color, Background Color, and the Font selection. For
the Font, click the Select button. In the Font dialog, select Bold in the Font Style list
andclick OK. Then click OKon the Push Button Video Properties dialog. The eGolfer
Home page will look as follows:

eGolfer Home

Place Your Ad Here

Personal Profile

Welcome
Your Handicap Index is ~ 229.9

Scoring Record

Date Time Score  Rating Slope Note

MM/DDIYY HH:MM 2z ZZ.Z ZZz XXAXXXX ~
MM/DDIYY HH:MM 27 Z2ZZ 2z KAXXXX

MMIDDIYY HH:MM zzz 2zz ZZZ  XXXXXXE
MM/DDIYY HH:MM ZZz ZZZ 27z 1 $.4.9.9.4.4

MM/DDIYY HH:MM ZZZ ZZZ 27z FOOKXX
MMIDDIYY HH:MM 27z 2zz 2ZZ  XXXXXX
MM/DDIYY HH:MM 27 ZZZ 2ZZ XAKXXX
MM/DDIYY HH:MM 2z7 2zZ 2ZZ KAXXXX
MMIDDIYY HH:MM 7z 2zz ZZZ  XXXXXX
MM/DDIYY HH:MM Zzz ZZZ ZZz XKAXXKX
MM/DDIYY HH:MM 27 2.z 2z KAXXXX
MMIDDIYY HH:MM zZzZ 2z2Z ZZZ  XXXXXX
MM/DDIYY HH:MM ZZz ZZZ 27z 1 $.4.9.9.4.4
MMIDDIYY HH:MM 777 777 277 XXXXXX T

15. The scorecard push button must be disabledif noscoringrecords areselected.

Select the score card push button inthe window design. From the Menu Bar click
Detail, Disabled By. In the Disabling States dialogselect THE Push Button ‘score
card’ IS DISABLED WHEN lineinthe top panel. Select the listbox ‘Date’ has none
selected inthe bottom panel. Then clickthe Add push button. The Disabling States
dialogwill look as follows:
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-

Disabling States

Select a state to add to or delete

THE Push Button ‘score card® I3 DISABLED WHEH
listbox 'Date' has none selected
OR

Select a condition to add

Entry Field 'Welcome® has data

Entry Field 'Welcome® does not have data

Entry Field 'Your Handicap Index is' has data

Entry Field 'Your Handicap Index is' does not hawve data
listbox 'Date’ does not have data

listbox “Date’ has data

listbox 'Date’ has one selected

listbox "Date' has none selected

Add [Delete ] [ Close ] [ Help ]

16. ClickClose.

17. Open the eGolfer Home procedure step action diagram. Scroll to the very bottom

18.

19.

where the new event has been added. The onlything thatis necessaryto do here is
get the row highlighted in the import group of scoringrecords and move it to the
export scoringrecord. Then set the Exit State valueto LNK_TO_SCORE_CARD. The
statements to get the row highlighted can be copied from other events. Then add
the EXIT STATE ISstatement. The completed event is as follows:

EVENT ACTION egolfer_hom _pb_score_card click

GET ROW HIGHLIGHTED IN import_group_of_scoring_records STARTING AT 1 GIVING SUBSCRIPT OF
import_group_of_scoring_records

HOUE import_group scoring_record TO export scoring_record

EXIT STATE 1S 1lnk_to_egolfer_score_card

Closethe EGOLFER_HOME actiondiagram.Inthe window navigation diagramthe
flow between the two procedure steps will nowbe a solidline.

Save the model.
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Database Generation

Data Model Transformation

Before we cangenerate the DDL for the new databasetable, we have to convert the
logical representation of the Score Card entity type to a physicalrepresentation ofa
databasetable.

Normally this might be accomplished by doinga complete transformation of the logical
data model to a physical data model as represented by the Data Structure List and the
Data Store List diagrams. Collectivelythesetwo diagrams are often referred to as the
Technical Design.But if your DBA had made many implementation specific changes to
the Technical Design, likereordering columns of a table or changingthe order of
indexes, a complete transformation would erase those changes as itwould delete the
existing Technical Design firstand then re-apply the basic rules of transformation to the
data model objects to create the new Technical Design.So rather than perform a
complete transformation, we will performan incremental transformationinstead.

Follow these steps:

1. Under the Technical Design Defaults, ensure that you have the appropriate
Technical Design selected. Your diagramwill look similar to the followingimage:

&8 Technical Design EI@
—

Technical Design DBEZ2 z/03

Technical Design DB2 UDE
Technical Design JDBC

Technical Design ODBC/ADD.HET

Technical Design ORACLE
Technical Design SQLSwWP

s

2. Open the Data Structure List. From the Menu Bar click Edit, Implement Entity Type.
Inthe Unimplemented Entity Types and Subtypes dialogselectthe entity type
SCORE_CARD. Upon selectingita Consistency Check will berun.

On the Consistency Check dialogclick the Continue push button. The dialogwill
close.

Note: Ifthe Continue push button is disabled, this implies thatthe Consistency
Check has failed. Click the Display push button to see the report.
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3. Backon the Unimplemented Entity Type dialogclick OK. A (new object) (MS/SQL)
Table Properties dialogwill appear.

4. ClickOKon the Table Properties dialog. The dialogwillcloseand you will now see
that the new tablehas been added to the Data Structure List.

5. Select the SCORE_CARD tablein the Data Structure Listand expandit. The Data
Structure Listwill look as follows:

e -,
BF M5/5QL Data Structure List =R
Type Hame Format Length Optionality SEQ —"
Table COLFER

—SCORE_CARD
Column THAGE Varbinary 2 HB  Hot Hull
FK Column FK_SCORING_RECOFK_GOLFERUSERID Char 8  Hot Hull
FK Column FK_SCORING_RECODATER Datetime 8  Hot Hull
K Column FK_SCORING_RECOTIME® Datetime &  Hot Hull
RI Constraint | <Mo Hame> SCORING_RECORD
Index (U) CARDID (Primary)
Colunn FK_SCORITNG_RECOFK_GOLFERUSERID Char 8 Hot Hull Asc
Colunn FK_SCORING_RECODATER Datetime 8 Hot Hull  Asc
Colunn FE_SCORING_RECOTIMED batetime 6  Hot Hull #sc
Table SCORING_RECORD

6. Open the Data Store List. Select the SCORE_CARD tableand expandit. The Data
Store Listwill lookas follows:

B MS/SQL Data Store List = o
Type Hame Filegroup FillFactor —
Database 1EFDE =

Enata File

ELng File
Table GOLFER

| —SCORE _CARD

Index CARDID L}
Table SCORING_RECORD
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DDL Generation

We arenow ready to generate the DDL. Because we are justintroducinga new table,
andthat tablecontains the foreign keys, we need only to generate the DDL for that
table.

Follow these steps:

1. Openthe DDL Generation dialogand then from the Menu Bar click Options,
Generation Defaults. Verify the generation defaultsettings look as follows
(assumingyou are targeting MS/SQL):

Generation Defaults

Target Environment:

Operating System: [WINDDWS V]

DEMS(TD): [Ms/sqL -

Language: [C v]

TP Monitor: [WINDDWS v]

Communications: [ ZMOME = - ]
Type of installation: [Lur_al "]
DEMS Drive for local install: C

["] override Bus Sys Target Environment with above defaults.
[ Run Consistency Check for each item generated.
[] Generate source code with trace (Gen All).
Indude Drop statements in DOL (Gen All}),
[ Qualify tables and indices with owner ID (DOL).
[ create Storage Group in DDL (DE2 only).
Delete generated source after remote install,
[ create RI Alter Primary Foreign Keys/Triggers in DOL.
[T Proceszs modules marked for Compatibility.

[ Ok ][ Save ][Cancel][ Help ]

2. Inthe DDL Generation dialog,selectthe SCORE_CARD table and CARDID index for
generation and installation asfollows:
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-

-3 DDL Generation

Type DL Inst Drop Hame
database - - - IEFDE
table ¥ ¥ - SCORE_CARD
index ¥ ¥ - CARDID
table - - - GOLFER
index - - - GOLFERID
table - - - SCORING_RECORD
index - - - SCOREID

From the Menu Bar, click Generate, DDL, Selected. The DDL Generation dialog will
change to report that the generation completed and then will automatically launch
the Build Tool.

The Build Tool will open and you may be prompted to logon to the database. If
everything completes successfully, the Build Tool displays the Build-OK status as
follows:

Module Exten... Date Generated Type Status 05
EGOLF SERVICES

om ___[2013/02/28 17:11:52_ DL _____[Buiid-OK__[WINDOWS
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RI Trigger Generation

We can now generate the Referential Integrity Trigger library. TheRI Triggers need to
be re-generated for most databasechanges.

Follow these steps:

1. Openthe Window Code Generation dialog. Select the Referential Integrity Triggers
for code generation and installation as follows:

ﬁ Window Code Generation

Type Trce Code Scrn Inst  Hame
REFERENTIAL IHTEGRITY TRIGGERS

v Y
Business Sys | + I + DJS CAP_HANDICAPPER B1_ @@ I
4

Business Sys |} + il EGOLF_SERVICES
Window HMangr - - - EGOLFWIH

2. Fromthe Menu Bar, click Generate, Code, Selected. The Window Code Generation
dialogwill changetoreport that generation completed successfully and
automaticallylaunch theBuild Tool ifit is no longer open.

3. Ifeverything completes successfully,the Build Tool displays the Build-OK status as
follows:

Module Exten... Date Generated Type Status 05

icm 2013/02/28 17:11:52  DOL Build-Ck; WINDOWS

2013/02(28 17:38:12 Build-OK, WINDOWS
ion ____[2013/02/28 17:38:12_ [CASCADE __[Build-OK ___[WINDOWS |
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Load Module Packading

Before we cangenerate our sourcecode and executables, we need to define how we
wantitall packaged.

Follow these steps:

1. Open Window Packaging.Inthe Window Packagingdialog, select (highlight) the
window manager EGOLFWIN and expand itone level. It will look as follows:

-

Window Packaging

Type Hame

Business Sys DJS_CAP_HANDICAPPER_81_88 I
Business Sys EGOLF SERVICES

Proc Step MAIHTAIH GOLFER

Proc Step MAINTAIM SCORIWG_RECORD
Proc Step LIST_SCORING_RECORD
Proc Step EGOLF_SERVICES_HOHME®
Proc Step EGOLFER_HOME

2. Fromthe Menu Bar,click Edit, Add Procedure Step. The Unpackaged Procedure
Steps dialogwill open. Select both procedure steps and click OK. The two
procedure steps will beadded to the EGOLFWIN load module as follows:

.

Window Packaging

Type Hame

Business Sys DJS_CAP_HANDICAPPER_81_88_1I
Business Sys EGOLF_SERUICES

Window Hangr EGOLFWIH

Proc Step EGOLFER SCORE CARD

Proc Step MAINTAIN_GOLFER

Proc Step MAINTAIH _SCORING_RECORD
Proc Step LIST _SCORING_RECORD
Proc Step EGOLF_SERVICES HOHEA
Proc Step EGOLFER_HOME

3. Inthe Window Packagingdialog, selectthe EGOLFWIN load module once again.
From the Menu Bar click Edit, Complete. The window manager will be expanded
automatically asfollows:
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5.

Window Packaging

Type Hame

Business Sys

Proc 3tep
Action Block
Action Block
Proc 3tep
Action Block
Action Block
Action Block
Proc Step
Action Block
Action Block
Action Block
Action Block
Action Block
Action Block
Proc 3tep
Action Block
Action Block
Action Block
Proc Step
Proc 3tep
Proc Step

DJS_

Business Sys EGOLF SERVICES
Window Hangr EGOLFWIH

CAP_HANDICAPPER_B1_080 I

EGOLFER_SCORE_CARD
EAB_WRITE_BLOB_TO_FILE
EAB_READ_FILE_INTOD_BLOB

MAINTAIN_SCORE_CARD
ADD_SCORE_CARD
UPDATE_SCORE_CARD
DELETE_SCORE_CARD

MAINTAIN_GOLFER
ADD_GOLFER
LOGIN_GOLFER
UPDATE_GOLFER
CALCULATE_GOLFER_HANDICAP_INDEX
IGLF1011_GOLFER_COMPUTEINDEX_S
DELETE_GOLFER

MAINTAIN_SCORING_RECORD
ADD_SCORING_RECORD
UPDATE_SCORTNG_RECORD
DELETE_SCORING_RECORD

LIST_SCORING_RECORD

EGOLF_SERVICES_HOME®

EGOLFER_HOME

The lastthings we need to do are to make sure the two External Action Blocks have
the correct sourcecode names. These names will beused by the Build Tool to link
inthe appropriate external. Double-click theaction block
EAB_WRITE_BLOB_TO_FILE andverify it has WRBLOB for the sourcename. Update
itifnecessaryas follows:

s

Window Packaging

Type Hame
Business Sys
Business Sys

Window Hangr

DJS_CAP_HANDICAPPER_81_88 I
EGOLF_SERUICES
EGOLFWIN

Proc Step EGOLFER SCORE CARD
Action Block EAB WRITE BLOB TO FILE

Action Block

Proc Step MAINTA Action Block Properties
Action Block ano

action Block DELE | SoeEene R 08
:E:Euﬁtgguck M“;:; Dynamically Link (z/03): |[)Efa|_||t—v|
ggtig: gigE: hgﬁl | ok |[cancel || Help |

Action Block

FAR hran rorc Taro moan

CALC v« vocr oo rorwe o coweoe

Double-click the action block EAB_READ_FILE_INTO_BLOB and verify ithas RDBLOB
for the sourcename. Update itif necessaryas follows:
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Window Packaging

Type
Business Sys
Business Sys
Window Mangr
Proc Step
Action Block
Action Block
Proc Step
Action Block
Action Block
Action Block
Proc Step
Action Block
Action Block
Action Block
Action Block

finkinn D1anls

Hame
DJS_CAP_HANDICAPPER_ 81 08 I
EGOLF_SERUICES
EGOLFWIN
EGOLFER_SCORE_CARD
EAB_WRITE BLOB TO FILE
EAB_READ FILE INTD BLOB

HAL A
@l Action Elock Properties
u 3
Dl | Source Name: RDELOE
HA L
AlY| Dynamically Link (z/05): Default -
L
u | K | |Canu:e| | | Help |
C R

Tﬁm__ —— i A
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Confidure the Build Tool to Support External Action Block Linking

Earlier,inthe sectiontitled Software Required to Complete this Appendix, you were
instructed to copythe extrn directoryto your models directory. The extrn directory
contains the externally coded action blocks. The Build Tool Profile needs to be updated
to know where to find the EAB library.

Follow these steps:

1. |Ifitis notalreadyopened, open the Build Tool.

2. Fromthe Build Tool Menu Bar, click Tools, Profile Manager. The Profile Manager

will be opened.

3. Inthe ProfileManager Profile Tree, select the C node within the tree.

4. Inthe ProfileTable, update the valueof the LOC.EXTERNAL_LIB key to pointto the
library containing the externally generated code. In our example that was
C:\Models\extrn\extrnc.lib as follows:

1§ Profile Manager (DEFAULT)

:Eﬂ

\DEFAULT - Mew... Rename Delete
Profile Tree Profile Table
[~ | DBMS Key Value
OPTIONS OPT.BUILD_AR NO
TARGET OPT.BUILD_SRC NO
a LOC.IEF_BITMAP %%IEF_BITMAPR%:
TAvA OPT.HTMLHELPCOMPILER HHC
NET OPT. TYPELIEGUID {0C8F36F 1-348E-11CE-3C03-02608CDASEE3}
-MSI_DATA LOC EXTERNAL_L1B
----LISEE LOC.MQSLIB C:\Program Files\IBMYWebSphere MQ\Tools\Lib
OFT.APPMANIFEST EMBEDDED
OPT.REGISTERAPP MO
Description

application.
For Windows:

4

LOC.EXTERNAL LIB
This token specifies one or more fully gualified
external libraries that are linked into the

When working with pathnames which contain spaces,

or linking to multiple external libraries, you

meed to guote each library and separate the

library names wWwith a single space. Also, do not -

»

r

[OK H Cancel H Apply H Help ]

5. ClickOKto savethe changes and closethe dialog.
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Note: The Tutorial eGolf model also makes use of a “black box” component. If you
have not done so already, you will need to followthe instructions in Chapter Five of
the Tutorial for Configuring the Build Tool to Support Component Linking.
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Application Generation

Now we are ready to generate the remainingcode.

Follow these steps:

1.
2.

Inthe Toolset, open the Window Code Generation.

Inthe Window Code Generation dialog, selectthe Window Manager EGOLFWIN.
From the Menu Bar, click View, Expand All. The window manager will be fully
expanded.

We created two new procedure steps, the clientprocedure step
EGOLFER_SCORE_CARD andthe server procedure step MAINTAIN_SCORE_CARD.
And we modified one existing client procedure step, EGOLFER_HOME with alinkto
the scorecardclient.So at a minimum, those three procedure steps and all of their
associated action blocks need to be generated.

Additionally, wedefined a flow between the two clientprocedure steps and
changed the Windows user interface. So the Window Manager needs to be
regenerated.

Select the down arrow under the Code column for the window manager. That will
select all of the action diagrams for code generation. But we also want them to be
compiled and linked, so select the down arrow under the Install (Inst) column.

If we wanted to be more efficientin our generation, and we had already generated
andtested the application earlier, we could clear the selection of the portions of
the load module that have not changed as follows, otherwiseleave everything
selected:

ﬁ Window Code Generation

Type Trce Code Scrn Inst Hame
Triggers - - REFERENTIAL INWTEGRITY TRIGGERS
Business Sys | 1 1 { DJS_CAP_HANDICAPPER_B1_88_I
Business Sys |} 1 1 1 EGOLF SERVICES
Proc Step - ¥ EGOLFER_SCORE_CARD
Action Block - ¥ EAB_WRITE_BLOB_TO_FILE
Action Block - ¥ EAB_READ_FILE_INTO_BLOB
Proc Step - ¥ MATHTAIN_SCORE_CARD
Action Block - ¥ ADD_SCORE_CARD
Action Block - ¥ UPDATE_SCORE_CARD
Action Block - ¥ DELETE_SCORE_CARD
Proc Step - - MATHTAIN_GOLFER
fAction Block - - ADD_GOLFER
Action Block - - LOGIM_GOLFER
Action Block - - UPDATE_GOLFER
Action Block - - CALCULATE_GOLFER_HANDICAP_INDEX
Action Block - - IGLF1011_GOLFER_COMPUTEINDEX_S
fAction Block - - DELETE_GOLFER
Proc Step - - MATHTAIN_SCORING_RECORD
Action Block - - ADD_SCORING_RECORD
Action Block - - UPDATE_SCORING_RECORD
Action Block - - DELETE_SCORING_RECORD
Proc Step - - LIST_SCORING_RECORD
Proc Step - - EGOLF_SERVICES_HOWES®
Proc Step - ¥ EGOLFER_HOHE
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From the Menu Bar, click Generate, Code, Selected. The Window Code Generation
dialogwill changetoreport that generation completed successfullyand
automaticallylaunch theBuild Tool ifit is nolonger open.

If everything completes successfully, the Build Tool displays the Build-OK status as
follows:

Maodule Exten... Date Generated Type Status 0s

iDTI 20130228 17:11:52 DOL Build-Ck; WINDOWS
20130228 17:38:12  CASCADE Build-Ck; 'l."'.n'INDO'I."'.l'S

I T T S [

Now that we have generated some code, we canlookat the workings of External
Action Blocks ina little more detail.

Go to your models “C” directory andlocate the RDBLOB.c file.Open the file with
Notepad.

What you will findis theshell of a C program with parameters defined
correspondingto the import and export views defined inour EAB actiondiagram. If
you scroll to the bottom of the diagramyou will seea section with the note;

/* User-written code should be inserted here */

So now someone who wanted to write their own code would take this stubas a
starting point, copy it to another directory and add their code to it, being careful
not to change the properties of the parameters already defined. Then they would
compileit likethey would any program they were handwritingand make the
external code availableto the Gen generated application through an external
library.

For an example of this, locatethe same C filein the extrn folder. Open itandscroll
to the bottom to see where someone added the code to read the BLOB from a file
location providedto itinits import parameter and put its contents into the export

parameter. It was then compiled and made availablethrough the extrnc.lib.
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Application Test

We have provided a few samplegolfscorecardimage files in the models bitmap
directory. The scorecardimages begin with “card”.

When tracing BLOB attribute views, the actual value of the BLOB is notshown inthe
DiagramTrace Utility, only the actual length as follows:

a & EXPORT View
4 % View - EXPORT GOLFER

@ LUSERID TIGER
4 @ View - EXPORT SCORIMNG_RECORD
& DATE 20120101
@ TIME 010000
4 @ View - EXPORT SCORE_CARD
@ IMAGE {BLOB:maxlength=2097152:length=37045}
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