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Introduction

What Is GRADE?

GRADE is a comprehensive technology used to create models of business and IT systems to
facilitate the

¢ understanding,

* analysis,

® design and

® re-engineering

of such systems. GRADE, the result of more than 10 years (300 person years) of software
development, is difficult to describe in brief because of its complex nature. Therefore, let’s break
down the definition of GRADE into functions.

First, GRADE serves as a PC-based modeling tool for creating diagrams (“blueprints”)
representing business and I'T systems. A set of GRADE diagrams can be used to represent even
extremely complex sociotechnological systems encompassing

] organizational structures,

® resources,

* business processes,

* technological systems,

¢ flows of data and materials,

¢ and much more.

Thus, a graphical model created with GRADE can be used to clarify the complex interactions
and interrelationships among organizations, people and technology.

Second, GRADE is a graphical language with defined syntax and semantics. In practical terms,
this means GRADE business models can be simulated and dynamically analyzed. In other

words, a business model created in accordance with GRADE syntax rules can be “run” on the
computer screen as an animated presentation, letting you see the business processes in action
and identify possible problem areas. During simulation of this model, you can gather statistics
on all aspects of its performance, such as the cost and duration of a given task, the number of



times a task is executed in a given period, the percentage of time an employee is idle, etc. That
way, you can critically analyze your system and arrive at a solution that optimizes the use of time,
money and resources.

The fact that GRADE is used both for system analysis and design is reflected in the GRADE
acronym, which stands for Graphical Re-engineering Analysis and Design Environment.

What is Graphical Modeling?

The graphical models created with GRADE are much more than just drawings. Graphical
modeling is a means for representing a part of the real world via symbols arranged in diagrams.
For each diagram type, a particular set of symbols and rules for their use are defined. A set of
diagrams makes up a model.

As you will see, GRADE offers a wide variety of diagram types, allowing you to represent just
about any aspect of a system in a GRADE model.

Why Blueprints?

You may be asking yourself whether GRADE “blueprints” are really necessary for the
understanding and planning of systems. Here, it is useful to consider an architectural metaphor.
Just as no architect would dream of building a skyscraper without a blueprint, it is logical that
the design or redesign of any complex business, organization or I'T system also calls for a
graphical model in which the structure, processes and communications can be examined and
understood by all affected. Because of the complex interdependencies in today’s
sociotechnological systems, it is impossible to fully comprehend them without the aid of a
model that is clear, consistent and as complete as necessary for the task at hand.

Without such a blueprint, attempts to structure or develop a system often result in a waste of
time, money and effort. Usually, such blueprints are not created, simply for the lack of an
adequate methodology. As a result, over 50% of major systems or re-engineering projects fail or
fall short of meeting their objectives, because there is no clear understanding of the “as is” and
“to be” situation. Application of the GRADE modeling technology can eliminate this problem
by making complexity manageable; it will not produce miracles, but will enable you to deal
with seemingly unmanageable complexity in a straightforward manner.

If this sounds interesting, consult “Appendix A: Using GRADE in Real-Life Situations” on Page
95 to learn how GRADE has been used by customers and clients worldwide.



GRADE Features

Before you start working with GRADE, study the following list to familiarize yourself with its
major features:

Capacity for modeling a total system in an integrated manner, by combining all relevant
system aspects in a single model.

Capacity for modeling extremely large and complex systems containing several thousand
elements.

Capacity for exporting models in HTML (Hypertext Markup Language) for viewing via
Internet, intranet and extranet.

Capacity for inserting external links in diagrams: By double-clicking on the external-link
icon, you can open a corresponding Web site, Microsoft Word or Excel document, audio or
video file, etc., or start an executable program.

Capacity for animating and simulating business models: During simulation, you can stop

operation of the model at any time to examine tasks and performers. Statistics on the model
can be generated in the form of a table or chart, and exported to Microsoft Excel for further
analysis. Values in the model (e.g., hourly wages) can be changed to see how modifications
would affect system performance.

Use of a data dictionary. GRADE’s data dictionary helps you keep your model consistent,
lets you reuse names defined earlier, makes it easy to navigate the model, and lets you make
global changes. For example, you can change a name once in the dictionary, and it will be
changed automatically throughout the model.

Capacity for creating object models in Unified Modeling Language (UML) notation.

Capacity for exporting object models to Rational Rose, a UML modeling tool of the
Rational Software Corporation. Use GRADE'’s more sophisticated features for modeling
large diagrams, then export to Rational Rose for source-code generation.

Capacity for enhancing diagrams with pictures in WMF (Windows Metafile Format) or GIF
(Graphics Interchange Format). The use of GIF images means you can “jazz up” your models
with screen shots and photographs.

Capacity for turning your model into an audiovisual presentation: First, record a series of
texts, each of which is associated with a given part of the model. Then activate Play, and sit
back and listen to your model talk.

Use of advanced layout algorithms. In practical terms, this means you can add a new element

to a diagram, and watch GRADE instantly reposition the other diagram elements as needed.

Capacity for printing out models as black-and-white or color diagrams; you can even print
out models several meters in length or create posters for use in business presentations.

Capacity for working with GRADE individually or have an entire team work on different
parts of a GRADE model.

For information about GRADE’s many other features, see the GRADE Basic User Guide.



In addition, the GRADE Modeler package includes the Registrator, a complementary tool that
is particularly useful in the early stages of modeling. It lets you model a system from the “bottom
up,” simply entering data without specifying a hierarchy, something like filling out a set of index
cards. In a step-by-step process, you can incorporate the various relationships among the
registered objects, thus completing your Registrator model. It can be analyzed for completeness
and consistency and be simulated. In addition, Registrator models can be transferred in
export/import (EI) format for further use in the GRADE Modeler. The Registrator is
particularly useful for modeling information-processing systems. For more information, see the
Registrator Guide.

The Three Major Approaches to Modeling

At this point, you may be wondering how your particular system can best be modeled with
GRADE. GRADE offers three major approaches: business modeling, object modeling, and
system modeling. In many cases, using a single modeling approach will be sufficient. In more
complex cases, you may combine two or three different approaches in a single model. Below, we
briefly describe these approaches and the major types of diagrams used by each. (If you are not
interested in the various approaches to modeling at this point, simply skip over this section and
continue with “About this Manual” on Page 7.)

Business Modeling

The use of a GRADE business model is recommended to represent the organizational structure
of a business and the processes that take place within it. Note that the business-modeling
approach is not limited to businesses alone; you could just as well use a business model to
represent a university, a branch of government, or an organization. A chief advantage of this type
of modeling is the capacity for simulating the completed model.

The following are the most fundamental diagrams used in business models:

Abbreviation Name and Explanation

BP Business process diagram; represents a process as a series of tasks. In a BP diagram, tasks
are connected by lines representing events. For example, a material event represents the
flow of materials from one task to another, while a message event represents the
transmission of a message from one task to the next.

ET Event table; describes all named events appearing in a business model

ORG Organizational/resource structure diagram; represents an organizational structure; may
reflect both human and non-human resources, such as cars, PCs. These human and non-
human resources can be further defined; for example, you can enter the hours an employee
is available, his/her skills, etc.



Object Modeling

Object modeling uses class and other diagrams to describe the static structure of a system by
reflecting relationships among data, processes, organizational units, individuals, resources, etc.
For example, in a model of a bank, a class (CL) diagram might show the relationships among
the head office, branch offices, accounts, computers, cashiers, customers, etc.

In some cases, this type of model may be all you need to describe your system. In other cases,
you may want to use this approach to help organize your thoughts and create a first-draft
model; the CL diagram can then be exported to a business model. Object modeling makes use
of the Unified Modeling Language (UML), which is being very strongly promoted in some

circles.

The major diagrams used in object models are described below:

Abbreviation

CL

STE

PCK

CLA

Name and Explanation

Class diagram; describes structural objects, behavioral objects, data objects, etc., and their
relationships in a single diagram.

Stereotype table; lists stereotypes used in CL diagrams. For example, you can define a
stereotype as a class symbol named computer and its style as a green trapezoid. When
creating a class symbol that is to represent a computer, you simply select this stereotype,
and the desired type of symbol will appear in the diagram.

Package diagram; used as a “folder” for an object model. If several CL diagrams belong
together, you can group them in a single package. Each package consists of zero or more
CL diagrams and zero or more nested packages.

Class definition table; contains definitions of all classes belonging to the corresponding
package. You can change the definition of a class in this table and it will be changed
throughout the package.



System Modeling

This approach is used to describe systems in terms of active objects (like departments that do
work), processes (the work that is done), and passive objects (objects that are produced, sent,
received, etc., by the active objects). If your focus is on a complete and detailed description of
the system’s components, system modeling may be the option for you. You also may choose to
start with a business model and have GRADE convert it to a system model to give you a

different view.

The major types of diagrams used in system modeling are described below:

Abbreviation

CO

TO

DD

PD
ER

Name and Explanation

Communicating objects diagram; contains communicating objects (active objects) and
communication paths. A communicating object represents a real, physical entity that
performs some activity. A communication path joins two communicating objects,
indicating communication, i.e., exchange of passive (transfer) objects.

Transfer object table; displays the contents of communication in a CO. For example, a TO
might list an invoice, which is sent from a company to a customer; a complaint, which is
sent from a customer to a company;, etc.

Data definition diagram; used to define data structures. For example, you might use a
record data-type symbol in a DD to represent an employee’s record in a company file
system; one field could represent the employee’s name, while other fields would represent
the serial number, birth date, department, etc.

Process diagram; depicts the dynamic behavior of an active object in a system.

Entity-relationship diagram; represents relationships among entities as well as database and
data-store structures.

To get a better idea of how the various diagram types can be used together in a model, see
“Appendix B: Interrelationships of Diagram Types” on Page 97.
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About this Manual

Purpose and Scope

The purpose of this manual is to give readers who are familiar with the use of PCs a quick start
using GRADE. By reading the text and following the instructions in this tutorial, you will learn
the fundamental concepts of GRADE modeling,

Chapter 1 provides installation hints. Chapters 2 through 5 teach you how to use the tool and
create all major diagram types. Chapter 6 describes more advanced functions.

Additional Information

For more comprehensive information, consult the GRADE Basic User Guide, which also
contains a glossary of GRADE terminology. Information about specific topics also can be found
in the following manuals:

* Business Modeling Language Guide (explaining aspects of business modeling in more detail)

* Business Modeling Language Reference (describing notational conventions used in the
GRADE language)

* Business Modeling Simulation Guide (showing how business models can be animated,
simulated and used to generate statistics)

® Registrator Guide (describing the use of the Registrator, the tool described on Page 4).

If you order GRADE’s multi-user version, you also will receive the Installation Guide, which
explains the installation of this version, and the Administrator User Guide. The Administrator
is the central control mechanism of the GRADE multi-user version.

Conventions Used in this Manual

Two symbols are used in this manual to point out special types of information:

This indicates a helpful hint.

This draws your attention to important information, such as warnings.






Chapter 1
Installation

1.1

The installation of GRADE is basically a matter of inserting the GRADE installation CD in
your CD drive, then following the instructions provided by the setup program.

Therefore, this chapter provides only the following information:

® hard- and software requirements for installing GRADE and

® special installation tips.

This chapter explains how to install the single-user version of GRADE. If you plan to install
the multi-user version, please consult the Installation Guide.

Hard- and Software Requirements

Before installing GRADE, make sure the following hard- and software requirements are

fulfilled.

If you are an experienced computer user who plans to make full use of GRADE’s features, you
will need the following:

® a personal computer, Pentium class or better
¢ 32 MB RAM (recommended)

* 30 MB free hard-disk space

* 2 high-resolution monitor

¢ Windows 95, Windows 98, Windows NT 4.0, or Windows 2000 operating system;
Windows 3.1 or Windows for Workgroups 3.11 can be used if you do not plan to record/play
back presentations, nor export diagrams to Rational Rose.

* asound card, speakers (or headphones) and microphone (these are required only if you wish
to record and play back presentations, i.e., “talking” models).

If you are a beginner, a 486-class PC with 16 MB RAM can serve quite adequately.
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1.2

Chapter 1

Tips for the Installation of GRADE

As noted, the GRADE setup program will guide you through the installation process.
Additional information, concerning configuration, etc., can be found in the README file,
which appears on your screen by default at the end of the installation process. Below, you also

will find helpful hints:

* For installation on Windows 95, Windows 98, Windows NT 4.0 or Windows 2000:
When you insert the GRADE CD in your CD drive, the setup program should start

automatically. If it does not, your autorun feature is probably disabled. In that case,
select Run... from the taskbar Szart menu, then type X\GRADE\DISKI\SETUREXE,
where X represents the CD drive letter, and press the Enter key.

® When installing an update of the GRADE Modeler 4.0, you need not uninstall the previous
4.0 version of GRADE. Rather, you should install your new version of GRADE 4.0 over it
(in the same folder). That way, your previous models will be “inherited by” the new version

of GRADE.

If you have an earlier release of GRADE (e.g., 2.0 or 3.0) on your PC, do not try to install
GRADE 4.0 over it in the same folder. We recommend that you convert all GRADE Modeler
models that you wish to keep to export/import (EI) format prior to installing GRADE 4.0. Each
model’s EI files should be stored in a separate folder. For more information about exporting and
importing models in EI format, see the GRADE Basic User Guide or online help. (Although it is
possible to use an earlier version and a new version of GRADE alternately, problems may arise if
you try to use one version of GRADE to open a model created in another version.)

If, for any reason, you decide to uninstall GRADE, consult the Basic User Guide for instructions.
At the end of the uninstallation process, be sure to delete the GRADE folder (by default,
¢\Grade4), keeping in mind that the models stored in the application’s repository will be lost. If
you wish to keep any of these models, export them in EI format before uninstallation (later, you
can import these models into the new GRADE application).



Chapter 2
Using the Tool

To learn the basics of using the GRADE tool, simply follow the instructions in this chapter. This
tutorial covers the following topics:

* How to start a GRADE work session

* How to create an empty model

* How to understand the model tree

* How to draw a diagram

* How to modify a diagram

* How to add an external link (e.g., linking a diagram to a Web site or a Word document)

* How to export a diagram in Hypertext Markup Language (HTML) for viewing via Web

browser

* How to print a diagram
* How to end a GRADE work session.

Assumptions Made

Before you start, take note of the two assumptions we have made:

* You are using the single-user version of GRADE and the GRADE-M (Modeler)

configuration.

* You are working in a Windows 95, Windows 98, Windows NT 4.0, or Windows 2000

environment.

If you have obtained a different configuration of GRADE than GRADE-M, everything remains
valid, but your configuration will offer additional features not described here. For those using
Windows 3.X, the functionality described in this document remains valid, but the figures may
differ slightly from what is displayed on your screen.
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2.1 Starting a GRADE Session

Here are two ways of starting GRADE:
¢ Ifyou have the GRADE shortcut
Mu:ud;er

on your desktop, double-click it.

* Ifyou do not have the GRADE shortcut, click the Szar# menu at the bottom of your screen,

then select Programs, GRADE Family and Modeler.

At start-up, GRADE displays the screen as it was when you ended your last work session; in
other words, if you had a diagram open, the same diagram will be displayed again. If you are
starting GRADE for the first time, a repository window will be displayed showing a list of

available models:

T GRADE Modeler 4.0 M
Bepository  Svstern Model Options  Window  Help

i &0 X ﬁﬂ_ﬂ‘ﬁh k2

B REPOSITORY =] B
My 15t Model 71 :|

MO | Athletic ]
MO | Automatic Teller Machine £
MO | Check In £

MO | Crder f

MO | CrderToBe £]

MODEL My 15t Model

IS [=] B3

Figure 2-1: Repository window with list of models

Chapter 2



Creating an Empty Model

Now try this. With the repository window displayed, click the New model button:
O

The New Model dialog box appears, as seen in the following figure:

Hew Model E3 |
—Mame

— Start with

[ Dbject model [clazs diagram]
¥ Busziness model [DRG, EF)]
[ Spsztem model [CO, PD]

—Screen forms

i+ Graphical 6&

" Alphanumeric =

—Location———— i oK
" linder, current. spstem
* Free model , Cancel

Figure 2-2: New Mode/ dialog box
Type a name for the model into the Name field. In this case, let’s call the model Zesting
Everything.

Because we actually do want to test a lot (object modeling, business modeling and system
modeling), mark all three check boxes in the Starz with field. Then click OK to create your new,
empty model.

Using the Tool
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2.3 Understanding the Model Tree

Chapter 2

The newly created model tree will appear:

{7 GRADE MODEL Testing_E verpthing

GLO| STE| PIC | Ta3] ExT] ~
B[pCK]LoGICAL MEW Testing Eversthing £ CLA
L cL] Maing

G _BM | BUSINESS MODEL Testing Everything 1 %T | [ ET | [CMP] [ P |
-0ORG| Testing Everything £1

- ER_| Testing Everything £1

- D0 | Testing Everything £1

-~ BP | Testing Everything {110 AT | [ FD |

FIE [ CO |SYSTEM MODEL Testing Everything [ T0 | [T |

- ER_| Testing Everything £1

- D0 | Testing Everything £1

A 2w

Figure 2-3: Initial model tree

The rectangular symbols (such as PCK and CL) represent the diagrams in this model.

The diagrams in the top row are actually in tabular form; here, various types of information can
be entered. For example, you can use the PIC (pictures) table to store pictures (e.g., clip art,
photographs, screenshots) that can be used to enhance your diagrams. Or use the EXT (external
links) diagram to store reusable links, which can be used, for example, to link a diagram to a
Web site. For now, don't worry about learning all these abbreviations, as the most important
ones will be explained in the manual as we go along.

Beneath this row of tables, you see three free subtrees headed by the PCK (package) diagram,
the BM (business model) diagram, and the CO (communicating objects) diagram, respectively.
We will use all three subtrees when drawing our sample model representing the internationally
renowned special agent James and the operations of his company.

Each subtree represents a different approach to modeling;

® The PCK diagram is the “root” diagram of the object-modeling subtree; here, we will be
modeling a general overview of the situation, showing how our special agent is called upon
to save the world from dangerous criminals.

® The BM diagram is the root diagram of the business-modeling subtree, which contains
various diagram types. The most important ones are the ORG (organization/resource
structure) diagram (here, we will be drawing a diagram of James' company) and the BP
(business process) diagram (here, we will show how requests for help are processed by the
company).

¢ The CO diagram is the root diagram of the system-modeling subtree; here, we will be
modeling the database used by James to help him fight crime.



As you examine the model tree, you may notice “sheets of paper” to the right of diagram names:

il

These are comment (CMT) diagrams. A comment diagram may contain a comment that is
simply typed in, or it can be linked to an external reference file, in which case you can double-
click the CMT diagram to open a Microsoft Word document, an Excel table or other type of
file. (For more about comments, see “Adding Comments to Diagrams” on Page 93.)

You may have noticed this button next to some icons:
Try clicking it once. As you can see, this button can be used to collapse the model tree (hide
diagrams in that subtree). Now try clicking this button:

o)
The subtree again becomes visible.

As you look at the model tree again, you will notice that one icon is always framed in red. In the
following tree, it is the PCK diagram:

{7 GRADE MODEL Testing_E verpthing

GLO| STE| PIC | Ta3] ExT] ~
B[pCK]LoGICAL MEW Testing Eversthing £ CLA
L cL] Maing

G _BM | BUSINESS MODEL Testing Everything 1 %T | [ ET | [CMP] [ P |
-0ORG| Testing Everything £1

- ER_| Testing Everything £1

- D0 | Testing Everything £1

-~ BP | Testing Everything {110 AT | [ FD |

FIE [ CO |SYSTEM MODEL Testing Everything [ T0 | [T |

- ER_| Testing Everything £1

- D0 | Testing Everything £1

A 2w

Figure 2-4: Model tree with activated PCK diagram

This is known as the “activated” or “current” diagram. Now try this: Activate any diagram by
clicking it once. Activation is often the first step in performing an operation with a diagram, for
example, renaming or deleting it.

Using the Tool

15
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2.4

Chapter 2

To perform an operation on more than one diagram, you will need to select them and they will
be framed in blue. Now try this: Holding down the C##/ (control) key, click several diagrams in
the model tree. To deselect the diagrams, press the Esc (escape) key.

Note that GRADE restricts you somewhat as to the diagrams you can select. For example, the
glossary (GLO) diagram is a unique one that cannot be selected along with others. Thus, if you want
to perform an operation on the GLO diagram, activate rather than select it.

Opening a Diagram

Now try this. Double-click the CL diagram entitled Main. You will see the following empty
window, where you can draw your first diagram:

CLASS DIAGRAM Main M= B3

-

P N P T N

Al AW

Figure 2-5: Empty CL diagram

Drawing a Diagram

Keep in mind that the basic principles for drawing, modifying and printing a class diagram also
apply to many other diagram types. Thus, the principles you learn in this chapter will help you
in all your work with GRADE.



Creating a Box Symbol

symbol’s name.

AINLRie I Ol=

The idea behind creating a box symbol is simple: Use your mouse pointer to click the
desired symbol type in the symbol palette (like the one displayed at left). Then click at
the position in the diagram where the symbol is to be entered. A dialog box appears. Here,
you can fill out the contents of the symbol, e.g., give it a name. Then press Return and
the new symbol appears in the diagram. (If you have just created a symbol for test
purposes, you can now delete it by pressing the De/ key.)

If you are ever uncertain about which symbol to click in the symbol palette, simply hold
your mouse pointer over any symbol and wait a few seconds. GRADE will display the

We will now draw the following CL diagram, which is aimed at organizing our thoughts and

creating an overview of the situation:

Waorld Leader

zends

Request for Help

iz fulfiled by

Special Agent

Uses

Weapon

Here, the basic concepts are represented by rectangular boxes (class symbols) and the
relationships between these basic concepts are represented by lines (binary associations).

Our special agent receives encrypted e-mails at all hours of the day and night from world leaders
who need his help. Thus, we can start by creating a class symbol representing world leaders.

Using the Too
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Click the yellow Class symbol in the symbol palette. Then click at the desired location in the
class-diagram window. A dialog appears:

Details of Clags ™ |

Main T Aftributes T [Operations ]

Mame: || j|
Stereotype: | j|
Properties:

I

’ LCancel

!
2
|_|_ |_*
2

Pick tag

and value:
Description:

Stereotype...

ygﬂick name...

IR IL!

Fackage: | Testing_Everything

Help

Figure 2-6: Dialog for defining a class symbol

In the Name field, enter World Leader. Then press Return (Enter) to close the dialog. The class

symbol World Leader appears in the class-diagram window and is activated:

Waorld Leader

Use the same approach to create another class symbol named Reguest for Help, just below World
Leader. (To move an activated symbol, place your pointer on it, hold down your left mouse
button and drag it.)

Creating a Line

As noted, the relationship between these two symbols will be represented by a line called a
binary association. To create it, click the Association symbol in the symbol palette:

=
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Then place your mouse pointer on World Leader, and, holding down your left mouse button,
drag over to Request for Help, then let go. The following dialog appears:

Binary Azszociation

LI and value:

!

Name:| Stereotype: | j|

0.1 | World Leader Properties:

1.1 -

0N || | LI

C1.N —o<= Request for Help

c Pick tag &l
Cardinality: Qualifier: | and value:

o Request for Help Froperties:

1.1 -

con || | £

1N —+ World Leader

c Pick tag [
Cardinality: Qualifier: | and value:

Properties: ;I Pick tag <_'|

» O

’ Cancel | ﬁterent}lpe...l gﬂick name

Help

Figure 2-7: Creating a binary association

As you can see, this dialog provides many options for specifying the relationship between two
classes. On the left side of the dialog, you can define the cardinality, which represents the
number of class instances connected. This will be described in detail in Chapter 4. For now, you

Using the Tool
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can indicate no cardinality for this binary association by clicking the appropriate radio buttons
at the bottom of the cardinality lists, as shown in the following figure. Then enter the role name

sends:

Name:| | Stereotype: | j|
oA World Leader Properties:
C11 -]
0N |sends{ | E
1N —— Request for Help

Cardinality: Ilualifier:| | and value:
oA Request for Help Properties:
11 | | - |
0N
1N — World Leader _I
£ Fick tag &l

Cardinality: Qualifier: | and value:
Properties: ;I Pick tag <__|

* (1] 4 , Cancel | Stereotype... | %Eick name | Help |

Figure 2-8: Indicating no cardinality and adding a role name

Now press Return to close the dialog. Your diagram looks something like this:

Waorld Leader

zends

Request for Help

The diagram can be “read” clockwise: World Leader sends Request for Help. Now create the next
diagram element, Special Agent, beneath the Request for Help.

Use the technique described earlier to create a binary association between Request for Help and
Special Agent. Remember to set the cardinality to unmarked. Enter the role name zs fulfilled by
between Request for Help and Special Agent, then press Return.
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Your diagram now looks something like this:

Waorld Leader

zends

Request for Help

i= fulfiled by

Special Agent

Usually, our Special Agent does not fight crime with his bare hands! Thus, go ahead and add a
class symbol named Weapon just to the right of the Special Agent. Then join Special Agent and
Weapon with a binary association. Again, set the cardinality to unmarked. In the field between
Special Agent and Weapon, enter uses, and press Return.

Your diagram now looks something like this:

Waorld Leader

zends

Request for Help

i= fulfiled by

Special Agent

Uses

Weapon
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2.5.1

Chapter 2

Press Ctrl+S to save your work.

When creating a diagram element, diagram, or model, you may in rare cases receive the message
Hllegal name. That means you have violated GRADE’s rules for name selection. To avoid this, keep
a few basic principles in mind:

* Identifiers in GRADE (e.g., names of models, diagrams, diagram elements) may not exceed
64 characters.

* All characters may be used except the following: parentheses (), brackets ] [, periods .,
commas ,, colons :, semicolons ;, asterisks *, equal signs =, and less than/greater than signs
< >. (These have a special meaning in the GRADE language syntax and thus should not be
used in names.)

* No distinction is made between uppercase and lowercase letters; thus, CUSTOMER,
customer and Customer represent identical names.

* Ifyou plan to use your model for simulation or prototyping, please see the additional name
restrictions listed in the Basic User Guide. (As you will recall, simulation means “running”
a business model to see it in action and possibly gather statistics on its performance;
prototyping means “running” a system model.)

Modifying a Diagram

The diagram you have just drawn is a very rough sketch that can be improved considerably! The
following sections provide instructions for modifying diagrams. Although these instructions
were written in conjunction with CL diagrams, the general principles are widely applicable to

other GRADE diagrams, as well.

Changing Position, Contents, and Size of Diagram Elements

To change the appearance or contents of an individual diagram element, the element first must
be activated. You can activate a line or a box symbol by clicking it with your left mouse button
to turn it red or place a red frame around it. Now try this: click any box symbol or line in your
diagram to activate it. Then click another one to activate it. As you will notice, only one element
can be activated at a time.



If you want to perform an operation on several elements at once (e.g., if you want to move an
entire group of diagram elements), you would select them to place them in a blue frame. Now
try this: holding down the C##/ key, click on all the elements in your diagram (including lines),
one after the other. Your diagram now looks like this:

Waorld Leader

=ends

Request for Help

i= fulfilled by

USES
Special Agent Weapon

Now try this: Place your mouse pointer on any item in the group, hold down your left mouse
button, and move the entire group to a new position. Then release the mouse button.

Note that selection operates as a toggle. You can exclude an already selected element by clicking
on that element again (while holding down Shiff or Ctrl).

Now try an alternative way of selecting an entire diagram: press Ctr/+A. To deselect all selected
elements, press Fic.

And, finally, try the “lasso” method of selecting a group of diagram elements:

1 Move your mouse pointer to one side of the group to be selected (e.g., to the upper right
of the group).

2 Hold down your left mouse button.

3 Drag the mouse pointer around the diagram elements that you want to select. You will
see a selection rectangle, which follows the mouse pointer.

4 When the selection rectangle contains the desired elements, release the mouse button.
The diagram elements within the rectangle are selected. Unwanted elements can be
removed from the group individually by holding down Shift (or Ctrl) and clicking on
them.

Now press Esc to deselect the elements.

Using the Too
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In principle, the same operations (such as Cut, Copy, Paste), can be carried out on a group of
selected diagram elements as on a single, activated element. An exception is the command for
changing symbol contents, which makes sense only for one currently active diagram element.
Since the selection remains after the operation has been performed, you can perform several
operations on selected diagram elements, one after another.

If you wish to give your diagram a more orderly appearance, one way of doing this is to turn on
the grid. Click the View menu, then Show grid. Your diagram now looks something like this:

Waorld Leader

Request for Help

is fulfiled by

Now reposition any box symbol by activating it, then holding down your left mouse button
and “dragging” the symbol to a new position. Repeat this with any other box symbols as needed.

Ifyou inadvertently open a list of classes (this will happen if you double-click a class symbol), simply
close this window and resume your work.

Now reposition a line by placing your mouse pointer on it, then holding down your left mouse
button and “dragging” it. Repeat this with other lines as needed. Your diagram now looks
something like this:

Waorld Leader

=encds

Request for Help

is fulfiled by

Special Agent MSEE ... Wespon




2.5.2

To hide the grid, click the View menu and Show grid again.

Keep in mind that, in some GRADE diagrams, you can reconnect the end of a line to a different
symbol as follows:

1 Click the line with your left mouse button to activate it.
2 Move your mouse pointer to the endpoint that is to be changed.
3 Press and hold down the left mouse button. The mouse pointer changes to a small cross.

4 While holding down the mouse button, drag the line endpoint to the new symbol to
which it is to be attached.

Now try this technique for changing the contents of an activated symbol: Right-click the Special
Agent symbol to activate it and open a pop-up menu, then click Symbol contents... A dialog box
will appear. Change the contents of the Name field, adding 007 to the end of the name. Click
OK.

Now try this to undo your last change: Click the £dit menu, then Undo edit. The name of the
symbol reverts back to what it was originally. The undo function can be used in a variety of
situations, but remember that you must activate this command immediately after the change
that is to be undone.

Now change the width or height of any box symbol by placing your mouse pointer on the
activated symbol’s border so that a two-headed arrow appears. For example, place your mouse
pointer on the lower border of a symbol, then, holding down your left mouse button, drag the
border downward, then drag it back up.

In some GRADE diagram types, there are functions for automatically aligning and/or unifying the
size of diagram elements. See the Basic User Guide.

Copying, Cutting, and Pasting Diagram Elements

GRADE allows you to copy one or more elements in a diagram and then insert (“paste”) them
elsewhere in the same diagram or into another diagram of the same type. Copying, cutting, and
pasting take place with the help of a clipboard, a location where information is temporarily
stored and from where it can be retrieved. You can copy, cut, or paste a single, activated diagram
element or a group of selected elements.

Now try this. If the elements in your diagram are not selected, select them now using Cer/+A.
Now, to copy the group, press the keys Ctr/+C or click the Copy button in the GRADE toolbar:

Using the Tool
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The selected diagram elements are copied to the clipboard.

To paste a copy of this group elsewhere, use the key combination Ct/+V or click the Paste
button in the GRADE toolbar:

@)

Then click your mouse at the spot where the diagram elements are to be inserted.

As you don't really need two copies of this group of diagram elements, proceed as follows to cut

the superfluous group. Assuming the group is still selected, use the De/ key, the key combination
Crrl+X or click the Cut button:

&

The group is deleted from the diagram and copied to the clipboard.
Save your CL diagram (C#/+S), then close it by clicking this icon:

sl

2.5.3 Layout Styles

GRADE offers various layout styles, depending on the diagram type. These are described in the
Basic User Guide. In general, it is recommended that you use the default style, but in case you
need to switch to another style, proceed as follows:

1 Locate the layout combo box in the middle of your GRADE toolbar:

2 Click with your mouse on the black, downward arrow to reveal a list of the layout styles
available:

Automatic v ]

Avtamatic
harual

‘Ohligue semiautd
Ohbligue manual

3 Click the layout style you require.

Note that the ORG diagram does not offer a layout list in the toolbar. To change the layout style of
an ORG diagram, open the Layour menu, then point to Vertical all or Horizontal all.
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Other Possibilities for Modifying a Diagram

GRADE offers a great many other possibilities for changing the appearance of a diagram. We
will mention just a few of them here:

You can change the colors of lines, box symbols, borders, and the diagram background,
selecting a standard color or defining a custom color.

You can change the appearance of text (style, size, typeface) and make text invisible.
You can change the pen style of a line or border (e.g., using bold or dashed lines).

You can use Windows Metafile Format (WMF) or Graphics Interchange Format (GIF)
pictures to enhance your diagram with clip art, photographs, and screenshots.

You can change the shape of box symbols (use trapezoids, parallelograms, etc.) and give box
symbols a different look (shadow, 3D, etc.).

The following figure shows just a few of the possibilities available to you. To learn how to exploit
these possibilities, see “Modifying the Style of Diagram Elements” on Page 77.

Stocks and Bonds

bt

Computer 'ﬂ!

., , At Collection @

Figure 2-9: Possibilities for enhancing a diagram
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Adding an External Link

As mentioned, you can create external links in diagrams. That means linking a diagram symbol

* to an Internet address (e.g., Web site),
¢ afile (e.g., a Microsoft Word or Excel document, a help file, an audio or video file),
® a corresponding entry in the model’s glossary,

* an executable program, or

¢ another GRADE diagram.

Once the link has been established, you can click it to open the corresponding Web site, file,
etc. These external links can be used both when viewing the diagram in GRADE and after the
export of the diagram in HTML format. (To open an external link in GRADE, double-click it.

To open an external link in a browser, a single click is sufficient.)

Full instructions for creating external links can be found in the Basic User Guide. Here, we will
try out just two of the possibilities available.

A Reusable Link to an Internet Address

Let’s assume our model will contain several diagram elements representing the company owned
by James, our special agent. We decide to create a reusable link to James’ company Web site.
This reusable link, which appears as a small icon, can be added to any diagram element to
quickly link it to this Web site.

Proceed as follows:

1 With the model-tree window open, double-click the EXT icon (found in the top row).
An EXT table appears:

EiiL MES5 Testing Everything M=
IE:IE Link name: |Icon Name: |URL I File J Executahle: |Param eter string: |Descrip’fion: ﬂ

-
55 o

Figure 2-10: EXT table



2 Click the yellow New row icon. The External Link Table Entry dialog appears:

Link name: | |
lcon name: | || Selecticon | é_é
Executable: || Bowse | @ oK
Parameter | Test | # Ccancel |
Description: -
,‘g Pick name |
- Define |

Figure 2-11: External Link Table Entry dialog

3 In the Link name box, enter a name that is unique among the links stored in the model,
e.g.,
10 Company Web Site

4 To choose an icon that will represent this link, click Select icon. In the Select Picture
dialog, click New picture to open the Picture Table Entry dialog, then Select file to open
this dialog:

Select Picture EE
File name: Folders: 0k
F= qi o hgraded] 1hpic -
Cancel
__GRADY wWMF i’ = o ~] —l
ACTOR_L\wMF
ACTORCS WMF %’EGHﬁDE411 Network .|
ALT_PROCWHMF pic
CALLOUT \wMF
CALLOUTO wWHF
CALLOUTR. wWHF -
CUBE.wWMF =l [~
Lizt filez of type: Dirives:
Picture files [*.wmf;*.gif]j I Hc j

Figure 2-12: Dialog for selecting a picture file

5 In the list under the File name box, use your downward arrow cursor key to select any
one of GRADE’s default pictures. In this case, it makes sense to select /C_WEB.GIFE (As
an alternative, you can browse to select any other WMF or GIF file that is available.)
Then click OK, OK and OK.
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6 In the URL/File/Executable field, enter the Internet address (in this case, enter a real
address, www.infologistik.com, so that you can test this feature). Click OK. The new link
appears in the EXT table:

EiiL MES5S Testing Everything H=] E3
IE:IE Link name: lcon name: URL IFile § Executable: Parameter string: Dezcription: -
To Company || 1< WYWEB ey infologistik . com
ek Site ﬂ
S N oy

Figure 2-13: EXT table with new link

Close this table by clicking this icon:

sl

Now proceed as follows to assign this link to the diagram element Special Agent:
1 Open the CL Main diagram by double-clicking it, then right-click Special Agent.
2 In the pop-up menu, select New external link... The External Link dialog appears.

3 Click the down arrow next to the Link name field, then select the name of the link. Then
click OK. Special Agent now looks something like this:

Speu:ilal S Tt I

4 To reposition the icon, position your cursor on the icon itself so that a hand appears,

and, holding down your left mouse button, drag the icon to a more convenient position:
|

Special Agent &1}

If your PC is connected to the Internet, you can now test your new link: Simply double-click
the icon. Once you have checked the link, close your Web browser.



2.6.2

2.7

A Reusable Link to a Word Document

If you wish, you can now create a reusable link to any Word document saved on your PC.
Proceed as described in Section “A Reusable Link to an Internet Address” on Page 28. The only
difference is in Step 6. Instead of entering an Internet address in the URL/File/Executable field,
enter the path to the document, e.g., c:\profiles\James.doc. (To delete a reusable link from a
diagram element, right-click the link, then click Deleze link.)

When defining external links, do not use folder- or filenames exceeding 8 characters or names
containing blanks.

Exactly what happens when you open any external link depends on your operating system’s
settings for that file type. If you wish to change these settings, please consult your operating
system’s manual or online help.

Exporting Models for Internet Use

GRADE models can be exported easily in HTML for viewing via Web browser.

Now try this:

1 Display the Zesting Everything model tree. A diagram in this model tree should be
activated; which one does not matter.

2 Open the Model menu, then select the Export in HTML format command and click
model...

3 The Customize Your HTML Files dialog appears. It is not necessary to change any of the
default settings here (if you do wish to change these settings to alter colors, texts, etc.,
consult the Basic User Guide). Click OK.

4 An Export in HTML Format dialog appears. Here, you can also click OK to confirm the
location where the exported files will be saved. The model will now be exported. (If you
wish to export the model dictionary as well, which contains a detailed list of names used
in the model, follow the instructions in “Exporting the Dictionary in HTML Format”
on Page 91. This step is optional.)

Now that you have exported the model, you can examine the exported files. By default, they can
be found in the folder where the given model is stored, in a subfolder marked H7ML. (By
default, the path will be ¢:\Grade4\Reposit\ Testing \Html.)

To actually view your model via Web browser, open the Hmm!/ subfolder, then double-click the
file named index. In the displayed “model tree,” click on any of the underlined names to view
the given diagram. Then close your Web browser.
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Printing Diagrams

Displaying Page Borders

Before printing, it is a good idea to make the page borders visible. That way, you can see a
preview of how your diagram will look on the printed page. Click your CL diagram to activate
it. To display the page borders of this diagram, proceed as follows: Click the View menu, then
Show page borders. Your diagram now looks something like this:

ELASS DIAGRAM Main [_ (O] =]

P

=]
=l
4=
HE
s
--3
o
p—
~
_E

| Woarld Leader |

Fends

| Reguest for Help |

is fulfilled by

| Special Agert uses Weapon

J N v

Figure 2-14: Diagram with page borders displayed as green, dashed lines

Moving Page Borders

Now try this quick way of adjusting page borders so that the part of the diagram that you wish
to print is adjusted to the page size.

Position your mouse pointer on any page border (dashed green line), hold down your left mouse
button, then drag the border so that the symbols you want on a given printed page fit on that
page. Repeat this as necessary. GRADE “zooms in” or “zooms out” of the diagram to make the
image fit. You can thus make your diagram fill the entire page or only a small part of it.



2.8.3

2.84

2.9

2.10

2.1

The Print Command

To quickly print the diagram displayed on your screen, proceed as follows:

1 Press Ctrl+P
2 Click OK, then OK again.

For a detailed description of print options, see “Print Settings” on Page 84.

Hiding Page Borders

Hide visible page borders by clicking View, then Show page borders.

Closing a Diagram or Model

Now close your diagram by clicking
sl

and close your model by clicking

sl

Opening a Model

If you wish, you can view the sample models delivered as part of the installation package. To
open any model shown in the repository window, double-click the corresponding MO icon. To
open any diagram, double-click it in the model tree.

Ending a GRADE Session

There are many ways of ending a GRADE work session. Two are described here:

¢ Ifyou have this symbol

in the far upper right corner of your screen, click it once.

® Or use the key combination Als+F4.
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In either case, answer the confirmation question with Yes.

If you have followed the instructions, you now know the basics of using the GRADE tool.
Congratulations!



Chapter 3
Business Modeling

3.1

Introduction

One of the questions you will face when you start modeling a real-life situation is whether to
approach the task using business, object or system modeling (or a combination thereof). Some
GRADE users prefer to organize their thoughts by drawing a conceptual object model first,
sketching out a situation in terms of a class diagram (as you just did), which can be exported to
form the basis of a business model.

If, however, the focus of your model is processes, such as those that take place within a business
or organization, it may be advantageous to start right off by using the two fundamental diagrams
of business modeling;

* First, sketch out the business or organization itself in an ORG (organization/resource
structure diagram).

® Then, depict the processes that take place (the flow of tasks and events) in one or more BP
(business process) diagrams.

As you may recall, business models offer many advantages in terms of analyzing your “as is” or
“to be” system. If you create your business model in accordance with the GRADE syntax rules,
you can run an animation to view the processes on your screen, simulate the model to gather
statistics on its performance, even modify variables to see how this would affect operations.

When creating a business model, it makes sense to draw the ORG diagram first, since the
performers in it (departments, individuals, etc.) can then be “taken over” in BP diagrams. For
example, if you depict an Accounting Department in your ORG diagram, you can then draw a
BP diagram in which the Accounting Department will appear as the performer of a given task.

To learn the basics of business modeling, simply follow the instructions in this chapter’s tutorial.
We will continue drawing a model representing our debonair crime fighter, James, and his
company.
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3.2 Organizational/Resource Structure (ORG) Diagrams

3.2.1 Elements of the ORG Diagram

Below, you see the ORG diagram we will be drawing, representing James Incorporated. The
diagram depicts the company hierarchy, including both human and nonhuman resources. It also
represents the “environment” in which the company operates:

James Incorporated Company and

5 E nvironment

Special Agent

_Fmployee name: James Jame= Incorporated

i 2
Car World Leader le,|
Inances: 2 - ——

EDD;I:ZI?;?ndEta"S /‘d_::______:::"‘:‘\

¢} Criminal le,|
James'tools of the trade, RN p——
zee the CL diagram kain.

Jet

Currrrunlcatluns

Weapon )

- Secretarial Pool
T
il B
Chief Secretany - Secretarial Assistant
Employee name: Petunia Looks like a woman bt is
Powers actually & man. Doubles as
T James' bodyouard in
dangerous situstions.
Computer :) Employee name: Magnaolis
Magnum
=

Computer :)

Weapon )

Figure 3-1: Sample ORG diagram

Here, you can see the types of symbols typically used in ORG diagrams:

* Organizational units, appearing as yellow rectangles (e.g., James Incorporated).
Organizational units may represent companies, departments, groups, etc.

* Dositions, appearing as light blue, rounded rectangles (Special Agent, Chief Secretary,
Secretarial Assistant). Positions represent a particular job or role within a
company/organization.
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* Resources, represented as green, rounded rectangles (e.g., Car). These are non-expendable,
nonhuman resources.

When describing the various types of symbols used in models, we will refer to their default
appearance (e.g., an organizational unit by default is a yellow rectangle). The appearance of symbols
can, of course, be changed, as described in “Modifying the Style of Diagram Elements” on Page 77.

Each unit, position or resource symbol in an ORG diagram must be supplied with a name
(normally, a unique one). These symbols also may be assigned other attributes, such as
competencies (skills, qualifications), availability (hours available to work), cost per hour, etc.

Any of these diagram elements may be single or multiple. Single elements are framed by a line,
while multiple elements are marked by a double frame along the top and right side, as in the
following figure, representing three secretaries:

Secretany
Instances: 3

A multiple-element symbol may contain the number of available instances or, if no number is
given, be considered unlimited.

An organizational unit, position or resource may appear with a dashed frame (e.g., World
Leader) to indicate that this particular element is not an integral part of what is being modeled,
but belongs to its environment.

The gray rectangle adjacent to Jet is a free comment symbol, which can be used in various types
of diagrams (more about it on Page 42).

Business Modeling
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3.2.2 Drawing an ORG Diagram

To draw this diagram, open the Zeésting Everything model by double-clicking the MO. Then
double-click the ORG icon in our model tree Zesting Everything:

{7 GRADE MODEL Testing_E verpthing

GLO| STE| PIC | Ta3] ExT] ~
B PCK|LOGICAL WMEW Testing Everything £1/CLA
L cL] Maing

G _BM | BUSINESS MODEL Testing Everything 1 %T | [ ET | [CMP] [ P |
(DR G| Testing Eversthing £

- ER_| Testing Everything £1

- D0 | Testing Everything £1

-~ BP | Testing Everything {110 AT | [ FD |

FIE [ CO |SYSTEM MODEL Testing Everything [ T0 | [T |

- ER_| Testing Everything £1

- D0 | Testing Everything £1

Al 2w

Figure 3-2: Model tree with ORG icon

An empty ORG diagram appears:

I]FIE STRUCTURE Testing Everything =] &3
: -

L1 =

B 2w

Figure 3-3: Initial ORG diagram

The initial diagram contains three empty box symbols. Note that they are arranged in a “tree.”
Typically, the top symbol in the tree is the name of a company or department, while the symbols

in its branches represent subordinate units.

We can start drawing by filling in the empty box symbols.
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Adding Contents to Empty Diagram Elements

Try this: Right-click the top organizational unit symbol, then click Symbol contents... in the pop-
up menu. In the Name field, enter James Incorporated, then press Return. Your first
organizational unit symbol is ready:

James Incorporated

As you can see, the box just below James Incorporated is another organizational unit symbol. We,
however, want this to be a position (Special Agent). In ORG diagrams, it is easy to turn one type
of symbol into another. Try this: Right-click the empty box symbol, then click Symbol contents...
The following dialog appears:

Organizational unit E3 |

Mame : | |
Alt.name : | |
Competencies : ;I
[zkillz, authorities,
qualifications]
LI —Style of tree ——
Select .
competency - | j| <__| [ Horizontal
[" Compact
Availability - | | > P
Cost per hour : I:I Efficiency level : I:I Left
Emol ) | | {"ICentered
mployee name : £ Right
Comment : ;I
—Change type ——
[ External _I & Unit
. i i~ Position
™ Multiple Humber of instances: I:I ~
Heszource
i (1] , Cancel | gﬂick name | Competency details. ..

Figure 3-4: Dialog for defining an organizational unit

In the bottom right corner, you will see an area entitled Change type. Here, simply mark the
Position radio button to turn the organizational unit symbol into a position symbol. In the Name
field, enter Special Agent, as that is the name of the position. In the Employee name field, enter
James. Then press Return.

Business Modeling
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Now right-click the bottom box, click Symbol contents..., enter the name Secretarial Pool, and hit
Return.

Creating New ORG Diagram Elements

Now we need to create several new symbols. Before you start, you should be aware of the
automatic layout mechanism in ORG diagrams:

* Ifany symbol (except a free comment) is activated, any new symbol you create will be
attached to it automatically. GRADE connects the two with a line.

* If no symbol is activated, the new symbol will be positioned automatically by GRADE as a
“free” symbol, not attached to any tree.

Thus, to create the resources that should be attached to the symbol Special Agent, you first need
to activate Special Agent. Click it with your left mouse button.

Now try this: Click the Resource symbol (green) in the symbol palette. A dialog appears:

S |

Hame :|

Alt. name : |

L L

Competencies :
[zkillz, authorities,
qualifications]
—Style of tree ——

Select LI .
competency - | j| <__| [ Horizontal
[” Compact
Availability - | | > P
Cost per hour : I:I Efficiency level : I:I Left
" Centered
Emplovee name : | | £ Right
Comment : ;I
—Change type ——
[ External _I  Unit
. i i~ Position
™ Multiple Humber, of instances : I:I
%' Resource
i (1] , Cancel | gﬂick name | Competency details. ..

Figure 3-5: Dialog for defining a resource (car, computer, etc.)

Here, enter Car. Since James actually owns two cars (a Ferrari and a BMW), this will be a
multiple resource. Mark the Multiple check box at the bottom of the dialog and enter 2 in the
Number of instances box. Press Return.



Making sure the Special Agent symbol remains activated, repeat the process to create the
following resources: Jet, Communications System and Weapon (the latter will be a multiple
resource, but with no number of instances given because this varies).

Now activate Secretarial Pool, click the Position symbol (blue) in the symbol palette, and enter
the name Chief Secretary and the employee name Perunia Powers, as shown below, then click OK:

S

Hame : |Ehief Secretary

Alt. name : |

3

Competencies :
[zkillz, authorities,
qualifications]
—Style of tree ——

Select LI .
competency : | j| <_| [ Horizontal
[" Compact
Availability - | | > P
Cost per hour : I:I Efficiency level : I:I et
= {"ICentered
Employee name : |F‘etuma Powers | Gk
Comment : ;I
—Change type ——
[ External _I & Unit
. i * Pogition
I Multiple Humber ol ingstances : I:I ~
Heszource
i (1] , Cancel | gﬂick name | Competency details. ..

Figure 3-6: Filling out the Position dialog

With Chief Secretary activated, create the resource Computer.

Now activate Secretarial Pool and create the position Secretarial Assistant. In addition to entering
this name and the employee name (Magnolia Magnum), write the comment in the Comment
field: Looks like a woman but is actually a man. Doubles as James’ bodyguard in dangerous
situations. (To obtain a line break, use Ctr/+Enter.) If you accidentally close the dialog before you
are finished filling it out, right-click the symbol again, then click Symbol contents... and so on.

At this point, you may notice that your diagram is growing vertically at a fast pace. That’s
because the default layout style of an ORG diagram is vertical. To give the Secretarial Pool a
horizontal orientation, simply activate Secretarial Pool, then open the Layout menu and click
Horizontal. Now activate Secretarial Assistant and add the final two resources, Computer and
Weapon.
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Optionally, you can add the other subtree to the ORG diagram, depicting the environment in
which James Incorporated operates:

Company and

5 E nvironment

James Incorporated

Figure 3-7: Subtree showing environment of modeled system

Because this is to be an independent (“free”) subtree, make sure that no element in the diagram
is activated; if any diagram element is activated, click with your mouse in any free area of the
diagram. Then create a new organizational unit symbol and name it Company and Environment.
With this symbol activated, create an organizational unit named James Incorporated. When you
create the next position, World Leader, be sure to mark the External and Multiple boxes at the
bottom of the dialog. Finally, create the position Criminal, and make it external and multiple as
well.

Adding a Free Comment

Your ORG diagram lacks only one element: the free comment adjacent to Jez. A free comment
may contain text or graphics and can be placed anywhere in a diagram. It can be used in ORG
and in other types of diagrams.

To create a free comment, click the Free comment symbol at the bottom of the symbol palette.
Then click at the location in the diagram where you want the free comment to appear. Now fill
in the text, using C#7/+Enter to obtain a line break. If you accidentally close the window before
you are finished typing the text, right-click the free comment, then select Symbol contens..., and
so on. When finished, press Return.

Your ORG diagram is now complete! Use C#r/+S to save your work, then close the diagram.



3.3 Business Process (BP) Diagrams

Our next step will be to draw the following business process diagram. Basically, a BP diagram
represents workflow, showing a chain of tasks and events. In this case, a request for help from a
World Leader initiates a series of tasks that lead to a decision by the Special Agent:

_______ .
' RequestHelp |
| The Special Agent's |
| help iz needed |
| becausze the world iz |
| again threstened |
| by an el genius. 1
| ¥arld Leader ]
Encrypted electronic
1T il

v
(" Register Request |
L_Speu:ial Anent

G uestion regarding
recuest
Z

=
( Consult Secretarny
Regarding Calendar
\ Special Agert
e

(" Check Calendar |
|,\_C hief Secretary _;I

.

X Calendar X

“erbal response

(" MakeDecision |
L_Speu:ial Anent _;I
J

;
< Time Available >

Send World Leader
Propo=sal for
Meeting

Special Agent AMD
Secretarial Azsistant

Encrypted electronic
1T il

—— —_—

[ Receive Proposal '

|
< Ho Time > é;-'{:;

Werbal response| | Every workday st 10

Send Rejection
Yerbal response
AMD Every workday at
10
I,\_C hief Secretary jl

Encrypted electronic
1T il

—— —_—

i Receive Rejection

Figure 3-8: Diagram showing the handling of a request from a world leader
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Elements of the BP Diagram

Here, you can see the fundamental symbols used in BP modeling:

® Tasks, represented by light blue, rounded rectangles (e.g., Register Request). A task may be
minor, like signing a document, or major, like manufacturing a car. Major tasks are often
broken down into subtasks. Any task may have a triggering condition, one or more
prerequisites that must be fulfilled before the task is executed. For example, the triggering
condition for the task Send Rejection is that the Chief Secretary has received a verbal response
from the Special Agent, indicating that he has no time for a job, and that it is 10 a.m. on a
weekday. That's when the Chief Secretary sends all rejection messages. The name of the
performer or performers also is displayed in a task symbol.

* An external task, represented by a red, rounded rectangle with a dashed border (e.g., Request
Help). This is a task that affects the process being depicted but is not, strictly speaking, part
of it. Our present model focuses on the activities of James Incorporated; thus, the actions of
the World Leader are shown as external tasks.

* Events, represented as arrows, indicating that an event has occurred; this event may initiate
the next task. There are various types of events. A message event (e.g., Encrypted electronic
mail) corresponds to objects produced by one task and transmitted to another. This may be
an e-mail, a report, an invoice, even a phone call. Message events always have a name, which
appears next to the arrow. A material event represents the flow of materials and is also
represented by an arrow with a name. Control flows simply express the fact that one task is
completed and the next task may start. Control flows are represented as arrows without
names. Timer events (e.g., Every workday at 10) take place at a certain moment or are
generated at specified intervals by an imaginary “timer,” which is represented as a clock. Each
timer event has a name. (In rare cases, a complex event may be used. For more information,
see the Language Reference Guide.) All named events are automatically registered in the
event table (ET) of the business model.

® Data stores, represented by green parallelograms (e.g., Calendar), depict a long-term store of
data or goods. An access path connects a task symbol to a data store.

* Decisions, represented by green hexagons (e.g., Time Available), show the outcome of
decisions. A decision path connects a task symbol to a decision symbol.



3.3.2

Drawing a BP Diagram

Now you are just about ready to start drawing the BP diagram. Assuming you have closed the
ORG diagram, you now should see the Zésting Everything model tree. Here, double-click the BP
icon to open this window:

: -
=) ( )

|

=

L

oy

(]

—

Figure 3-9: Empty BP diagram

Thanks to the automatic layout mechanism in BP diagrams, you can simply draw the tasks in
the order in which they occur, and let GRADE automatically connect these tasks with event
arrows.

Defining Tasks and Events

Looking at the BP diagram we will be drawing (Figure 3-8, Page 43), you will notice that the
first task in the chain is not a “regular” task, but an external task (in a dashed-line frame). This
is not a problem! This task symbol can easily be turned into an external task.
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Proceed as follows: Right-click the task symbol in the diagram, then click Symbol contents... The
following dialog appears:

Occurrence of Task ™ E

Tazk I Trigger TPerfDrmerT [uration T Azzigh ]

Name:| v“

Alt. name : External [

| |

Deszcription :

-
i OK
’ LCancel |
[

yg Pick name |

Figure 3-10: Dialog for defining a task

Here, mark the Externalbox to designate this as an external task. In the Name field, enter Request
Help. In the Description field, enter the comment (use Ctr/+Enter for a line break). Then click
the Performer tab. Here, you can select the performer World Leader from the ORG diagram
drawn earlier. Simply click the down arrow next to the field from ORG, scroll down the list with
your down arrow cursor key, then click World Leader. Confirm your choice by clicking the left
arrow icon:

[

Click OK and the symbol appears:

_______ =
" RequestHelp |
| The Special Agent's |

help iz needed |
| becausze the world iz |
| again threstened |
| by an el genius. |




Now, with this symbol activated, click the Zask symbol (blue, rounded rectangle) in the symbol
palette and fill in the name (Register Request). Click the Performer tab, then select Special Agent
from the from ORG list and click the left-arrow icon, just as you did for the previous task. Click
OK.

Now name the event arrow, which GRADE created automatically. Right-click the line (it should
turn red), click Symbol contents..., enter the name (Encrypted electronic mail) and press Return.
Then activate the task Register Request and create the next task symbol.

Defining a Decision

Continue straight down through the chain of tasks and events until you complete Make
Decision. Now it’s time to create the decision symbols, representing the outcomes of decisions.
There are no special tricks here. With Make Decision activated, simply click the symbol (a green
hexagon) in the symbol palette, fill out the dialog (enter No 7ime) and click OK. Then activate
Make Decision and create Time Available. GRADE automatically adds the decision paths.

Then continue on down with the various tasks, events and external tasks. When creating Send
Rejection, simply enter the name and performer. The triggering condition can be added later,
once the timer is in place.

When naming events, keep in mind that you can pick a name used earlier (e.g., Verbal response) by

simply clicking the down arrow next to the Name field in the Event dialog.

Note that the task Send World Leader Proposal for Meeting has two performers. On the Performer
card, first pick one, then click the AND button, then pick the other. Go ahead and create all the
tasks and external tasks, right down to the bottom of the diagram.
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Defining a Timer

To create the timer, click the 77mer symbol in the symbol palette. A dialog appears:

Timer |
m " =
u u
= g3 =
u N u
m =
2 -
» 0K | P concel |

Figure 3-11: Timer dialog

Here, you can click the

=

button twice to set the timer to 10. Then click OK. Now drag the timer over so that it is near
Send Rejection. For best results, position it to the upper right of the task. Now you need to add
the timer event to connect the timer to the task. Click the £vent symbol (an arrow) in the symbol
palette, then drag a line from the clock in the diagram to Send Rejection. In the Event dialog,

type Every workday at 10 in the Name field, then click OK. That part of the diagram now looks

something like this:
-

< HulTirne >

@

‘erhal responze -,iE wery workdsy at 10

oy

{ SendR

ejection |

|,\_C hief Secretary

J

Encrypted electronic
1T il

Figure 3-12: Adding a timer event

Note that setting the timer as described here is sufficient for modeling purposes. If you later plan to
simulate the model, however, you will need to define the time more precisely. For more

information, see the Language Guide.



Defining a Triggering Condition

In some cases, a task may be executed only when certain conditions are fulfilled. This is true for
Send Rejection. It takes place only when the Special Agent tells the Chief Secretary that a rejection
must be sent and only at 10 a.m. workdays; that’s the time the Chief Secretary has set aside for
sending rejections. Now right-click Send Rejection, then click Symbol contents... and the Trigger

tab:

Occurrence of Tazk "Send_Rejection™ Ed

Taszk I Trigger I Ferformer T [Turatiorn T Azzigh ]

-

[

—Select expreszion elements. ..

from ET |

=

from TD |

=

ao| o8 |

<.>| AND ALL| WHERE| [AND.]|

Qf o

, Cancel

;% Pick name |

Figure 3-13: Card for defining a triggering condition

You now select the events that trigger the task. Since events are registered in the event table (ET),
click on the down arrow next to the field marked from ET, then click Verbal response, and then

the
&l
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next to the field marked from ET to confirm your selection. Verbal_response appears in the main
field. Now click the AND button, then select the second triggering event, Every workday at 10,
and click the arrow button. Then click OK. Your task now has two triggering events:

Werbal response| | Every workday st 10

Send Rejection
Yerbal response
AMD Every workday at
10
I,\_C hief Secretary jl

Encrypted electronic
1T il

Defining a Data Store

You are now ready to add the final diagram element, the data store Calendar. Now try this:
Activate the task Check Calendar, then click the Data store symbol in the symbol palette (a green
parallelogram). Enter Calendar in the Name field, then click OK. That part of the diagram now

looks like this:
=
(" Check Calendar |
|,\_C hief Secretary _;I
|f “erbal response

X Calendar X |'f Make Decision -\'|

L_Speu:ial -.j-.gnlant _;I

Note that GRADE has automatically created an access path from the task to the data store. Your
BP diagram is now complete! Save and close it.

3.4 Event Tables (ET)

As noted, all named events in business models are registered automatically in the event table

(ET). To check this, double-click the ET icon in the model tree. The event table appears:

G EVENTS Testing E verything M=l E3
f‘a Ewent name: Category, |Data type: Tranzfer time:  |Description: ﬂ

Encrypated electronic Meszage
1Ml

Ewery workday at 10 Timer

Guestion regarding Meszage
request
Yerbal response Meszage LI

T oy

Figure 3-14: Table of events
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Chapter 4
Object Modeling

£.1

Basic Concepts

Now that you are aware of how ORG and BP diagrams can be used to model systems, it is time
to introduce another way of tackling the same problem.

This is to use object modeling, which was conceived 20 years ago as a novel way of thinking
about problems using models organized around real-world concepts. The fundamental building
blocks of object modeling are objects, classes and associations.

Objects represent real-world entities with clearly defined boundaries.

A class describes a group of objects with common properties (attributes), common behavior
(operations), common relationships to other objects, and common semantics. Classes are
connected via associations. An association documents a physical or conceptual connection
between two or more classes.

Object models can play a fundamental role in the process of understanding problems,
communicating with application experts, modeling enterprises, and designing programs and
databases.

A system-analysis and design technique based on object modeling was described by James
Rumbaugh in his book Object-Oriented Modeling and Design (Prentice Hall, 1991). The
approach he describes is now known as the Object Modeling Technique (OMT).

The UML (Unified Modeling Language) gives you additional constructs for creating object
models. The UML was developed by the pioneers of the object-modeling approach. There are
several books and tutorials describing the UML, including official documentation on the World
Wide Web. Even if you are not familiar with the UML and OMT, you can easily create object
models by following the instructions in this chapter.

GRADE supports an object-modeling technique using UML notation. In accordance with this
notation, the object model of a system is a package or several packages with class diagrams. A
package diagram (PCK) can be thought of as a “folder” containing the various parts of an object
model. A PCK can contain zero or more CL diagrams and zero or more nested PCKs. A
GRADE model can contain several packages.
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Programmers should note that GRADE class diagrams can be exported to Rational Rose for
source-code generation. Diagrams that are too large to be created easily in Rational Rose can be

drawn in GRADE, then exported to Rose.

Unlike models using ORG and BP diagrams, object models cannot be used for simulation.

Since the centerpiece of object modeling is the CL diagram, we will start by presenting its

elements.

Class (CL) Diagrams

In Chapter 2, we drew a simple class diagram representing the system to be modeled. Using this
diagram as a starting point, we will now draw the following class diagram, which illustrates
several of the elements that can be used in GRADE class diagrams:

Waorld Leader

zends

Request for Help

i= fulfilled by
Special Agent g7 SES , Wespon
T i
USEs
+ il )
Communications Gun <<Explosives=
System Atomic Bombs
U=ed anly in
rare cases!
PC <<Explogives=>>
Conventianal
Explozives
Phaone as

Thiz iz a satellite phone,
which works even at the
Marth Pole.

Figure 4-1: Expanded class diagram

Of course, this is still a simplified diagram. If we were to model all of James’ “tools of the trade,”
we would need to include additional weapons, such as poisons and tear gas, and a host of
vehicles, such as fast cars, a jet, maybe even a rubber boat.



4.2.1

Elements of the CL Diagram

Classes

In our diagram, all the box symbols represent classes. By default, a class is represented in
GRADE by a yellow rectangle. Two of the classes in our diagram do not have the default style:
Conventional Explosives and Atomic Bombs have a different style because they were assigned a
stereotype (this is described later in this section).

As noted, a class describes a group of objects with common properties, etc. Or, to put it another
way, a class represents an object type. For example, the class Weapon represents all weapons that
may be used by the Special Agent; the actual number and type may vary. Classes can represent
data, concepts, processes, organizational units, physical objects, etc.

A class may be assigned a stereotype, which is a type of class. In our diagram, the stereotype
<<Explosives>> has been defined and assigned to two classes, Conventional Explosives and Atomic
Bombs. You can see the stereotype name, in double angle brackets, in the class symbol itself. A
particular symbol style (orange hexagon) has been assigned to this stereotype; this makes it easy
to recognize the classes with the stereotype <<Explosives>> at a glance.

Objects

An object is represented by default in GRADE by a green rectangle and symbolizes an instance
of a class. For example, an object might be a particular atomic bomb with a particular serial
number. Our sample diagram contains no object symbols.

Associations

Associations represent relationships among classes. Associations may be binary, involving two
classes, or N-ary, involving three or more classes.
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The markings at both ends of the line indicate cardinality, showing the number of class
instances connected. In this diagram, “crowfeet” notation has been used to indicate cardinality,
but GRADE allows the use of UML notation as well; both possibilities are presented in the table
below. In the case of the Special Agent and his Weapon, the markings (in crowfeet notation)

indicate that one Special Agent uses one or more Weapon(s).

Crowfeet Notation

—oH Clazz

—H Clazz

—0 Clazz

—+g Clazz

—  Class

— Clazz

— Clazz

Table 4-1: Cardinalities

UML Notation
0.1
—] Clazz
1
—] Clazz
*
Clazz
1.*
Clazz
[y
Clazz
M
Clazz
— Clazz

Aggregations (Part Associations)

Meaning

Zero or one (0..1)

Exactly one (1)

Zero or more (¥)

One or more (1..%)

Number ranging from M to N (M..N)

Exactly N (N)

Undefined cardinality ()

Aggregations represent an “is part of” relationship connecting a “part class” to an “assembly
class.” In our example, the Communications System can be thought of as an assembly class, made
up of a collection of parts, including PC and Phone. These parts are connected to the assembly
class via an aggregation. A diamond points to the assembly class:

Communications

System

PC

Phone




4.2.2

Generalizations (Subclass Associations)

A generalization represents an “is subclass of” relationship between a subclass and a superclass.
In our example, Weapon is a superclass containing the subclasses Gun, Conventional Explosives,
and Atomic Bombs. An arrow points to the superclass:

4 Weapon

iy

<<Explosives=

G
Hn Atomic Bombs

U=ed only in
rare cases!

<<Explosives=
Conventianal
Explozives

Drawing a CL Diagram

Defining a Stereotype

If your CL diagram is to contain one or more stereotypes, as ours does, it makes sense to define
these stereotypes early on. Then you can apply them to the class symbols as you draw.

Define the stereotype as follows:

1 Double-click the STE icon in the top row of the Zesting Everything model tree. An empty

=

STE table appears:
GBIl STEREOTYPES Testing Everything [_ O] x|
Stereatype name: |Elase tvpe: |S‘t§.-13: |Descriptiu:un: ﬂ
< | b 4

Figure 4-2: Table for defining stereotypes

2 Here, click the New row icon:

|
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3 The Stereotype 1able Entry dialog appears:

Stereotype Table Entry E |
Name:| | éé
Base type:| Class = W OK
Attributes: ;I , Cancel
hd|
Description: ;I ek
;% Pick name
Define
hd|

Figure 4-3: Dialog for defining a stereotype

4 Here, enter a name for the stereotype (Explosives). The Class entry in the Base type field
can be left as is, since our stereotype will be applied to classes.

5 Click the Szyle button to open the following dialog:

— Pen style Color — Picture
[ 1] gold 2l =l [ Line o - Select.. il [T
[0/ pash =l =l Tiext o r Remove |l
lﬁ Gap =l = Background ml [T Ohne Moos nix los!  Hidden
[ragram 7 £ [conized
1M arimized
[ Bousiie | Textstyle | € Maxn with title
= Maz.on back.
VYizible Alignment u Current Font Change font
yp WO S E ] Arial -
Name e ST T Al o
Package E &= B Anal =
Properties el EENET T Arial o
Description M =8 e BT Anal r
Attributes e NS T Al o
Operations I & T Anal =

Figure 4-4: Setting the style of a stereotype
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6 Click the Box style tab, then mark the check box next to the Box shape field. By marking
this and any other check boxes, you ensure that this style setting will be part of the
stereotype; in this case, you ensure that, whenever this new stereotype is applied to any

diagram element, it will have the box shape you indicate.

Box shape | Rectangle

[ d

7 Now click the down arrow next to the combo box and select Hexagon as the box shape.

8 In the Color area, mark the check box next to Background, then click the gray button,
select a shade of orange and click OK;, then OKand OK, and the new stereotype will

appear in the table:

GBIl STEREOTYPES Testing Everything

=

I [=] B3

5

&

Baze type: Class
Stereatype name: Basze type: Styde: Description:
Explozives Clazz

T

Figure 4-5: Stereotype table with entry

Close the STE table.
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Creating a Class

As mentioned, we will be modifying the CL diagram we started in Chapter 2 to arrive at
Figure 4-1, Page 52. Double-click CL Main in the model tree to display our earlier diagram.
Draw the new classes Communications System, PC, Phone and Gun. (Just enter a name for the
Phone symbol; you can add the comment later.) Move Weapon further to the right to give
yourself more room. Your diagram now looks something like this:

Waorld Leader

zends

Request for Help

i= fulfiled by

Special Agent g7 Uses Wespon

Communications

System

Gun

PC

Phone




Now create the class symbols with stereotypes: Conventional Explosives and Atomic Bombs.
Create a class symbol as usual, but in the Dezails of Class window, select a stereotype from the
combo box:

Details of Clazs "Conventional Explozives”

Main I Attributes T [Dperations ]

Hame: | Conventional Explozives

L

Stereotype:

Properties:

oK
, Cancel

uui:

&

Pick tag

Description: J Stereotype
_| gﬂick name. ..
Package: | Testing_E verything j| Help

Figure 4-6: Assigning a stereotype to a class symbol

Go ahead and create both of the classes with the <<Explosives>> stereotype. In the case of Aromic
Bombs, enter the comment in the Description field: Used only in rare cases!
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Creating a Binary Association With Cardinality

To create the binary association between Special Agent and Communications System, click the
Association symbol in the symbol palette, then drag the line from Special Agent to
Communications System. A dialog appears. This time, enter not only a role name (uses), but add
cardinality, as well, to show that exactly one Special Agent uses exactly one Communications

System. When the dialog is filled out, it should look like this:

Binary Aszociation E3

L«

Hame: | | Stereotype: |

Special Agent Properties:

|USES |

—+ Communications System

IS

Pick tag

!

0. Communications Spstem Froperties:
G B
con || | o
1N —+ Special Agent
£ Pick tag <_I
g e
i (1] , Cancel Stereotype. .. ;%Eick name Help

Figure 4-7: Defining cardinality

Then click OK.

To show that one Special Agent uses one or more Weapon(s), right-click the binary association
between those two classes, click Symbol contents..., then mark the appropriate radio buttons to

get the following result:
|
Special Agent g7 SES , Wespon

.I.




Creating a Generalization (Subclass Association)

To create the generalization connecting the Weapon group, click the Subclass association symbol
in the symbol palette (yellow arrow), then drag a line from any of the Weapon subclasses to
Weapon itself. Click OK to get the following result:

4 Weapon
Oy

Gun

To connect the other subclasses, do not select the Subclass association symbol, but rather, the
Association symbol. Then drag a line from each subclass to the “fork” (the gray box) marking the
hub of the generalization. To improve layout, you can activate the “fork” or any branch of the
generalization and reposition as necessary.

Creating an Aggregation (Part Association)

The Communications System part of the diagram should be connected via an aggregation. Start
by clicking the Part association symbol (line with yellow diamond) in the symbol palette, then
proceeding as in “Creating a Generalization (Subclass Association)” on Page 61 to get the

following result:
1

Communications

System

=

Phone

If you wish, you can turn on the grid to help align the diagram elements and give your diagram
a neater appearance (see Page 24). We will finish the CL diagram at the end of this chapter. For
now, save and close it.
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Package (PCK) Diagrams

As noted, a package diagram (PCK) is a type of “folder” used in object models. For example, if
you were to draw a very complex model of a university, you could have a main package diagram
containing several packages, each of which represents a different university department. By
double-clicking any department package in the diagram, you could see what it contains. This
could be any number of class diagrams and any number of subordinate packages.

Elements of the Package Diagram

Drawing a package diagram is very similar to drawing a CL diagram; thus, we will not go into
detail here. To better understand the elements of a package diagram, however, take a look at the
following example:

PACKAGE Testing Everything M=l E3

/~\ _ ]

/ Cortacts Wu:urldw'de\,\

N AW

Figure 4-8: Package diagram

Here, the green trapezoids represent class diagrams in the package. As you can see, this package
contains two class diagrams: Main and Contacts Worldwide. The package also contains a
subpackage, named Skills. If we were to double-click the Skills package, we might find that it,
in turn, also consists of several class diagrams and perhaps another package. Thus, we can use
object modeling to represent very complex hierarchies.

To get a feel for the package diagram, try this. Double-click the PCK in your model tree. You
will then see the package diagram window. Now double-click directly on the name of the Main
class-diagram symbol. You will see the class diagram we have been working on. Close it.



Click on the Package symbol (a yellow folder) in the symbol palette, then click at any free
location in the diagram. In the dialog, enter a name for the package (e.g., Skills), then press
Return. You have now created a new package within the existing package:

PACKAGE Testing Everything M=l E3

~ _ 1!

lIntDip0»

Al AW

Figure 4-9: Creating a new package

By double-clicking on the name of the new package you will open the package diagram
associated with it. Now close this empty diagram. Then save and close its parent package
diagram.

Object Modeling
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Class Definition (CLA) Tables

We will finish this chapter by introducing one more diagram (a tabular one) used in object
modeling. This is the class definition table (CLA), which appears in the model tree next to a
package (PCK) and contains the list of classes defined for that particular package. This table is
generated automatically. Thus, you can simply double-click the CLA icon next to the PCK
diagram named 7esting Everything to see the class definition table for the object model we have
been working on. It should look something like this:

Bl CLASSES Testing Everything [_[O]
f‘E Class name: Stereatype: Aftributes: O perations: Propetties: Deszcription: -
Atomic Bombs Explozives Used anly in

rare cases!

Communications

System

Conventional Explozives
Ezplozives

Gun
PC

Phane

Request for Help
Special Agent
Special Agent 007

Weapon
World Leader -
J N M

Figure 4-10: Table showing all classes defined for a given package

Keep in mind that each entry in this table is a class definition, while a class symbol in a diagram
is a reference to this definition. GRADE keeps your package consistent by ensuring that the
class definitions in your CLA table match the class references in your diagrams. To see how this
works, try this: Right-click the row marked Phone, then click Edit row... In the Description field,
type a comment, e.g., 1his is a satellite phone, which works even at the North Pole. Close the dialog
and the CLA table. Now open the CL diagram Main. Your new comment has now been
incorporated into the Phone symbol. If this package had included other classes named Phone,
the same change would have been made in them, as well.



Chapter 5
System Modeling

5.1

Basic Concepts

System modeling is based on the premise that complex systems can be modeled effectively using
the three fundamental building blocks of sociotechnological systems:

® active objects

® passive objects

® processes.

In a GRADE system model, these building blocks are interlinked and can be represented
hierarchically. Each building block has its own type of diagram(s).

Active objects are bounded parts of the physical world that are capable of performing a process,
i.e., receiving inputs, acting upon them and producing outputs for other active objects. Typical
examples are companies, departments within companies, information systems, machines, as
well as any combination of these.

Passive objects are objects that are created, sent, received or otherwise worked upon by an active
object. Some examples of passive objects are documents, pure information, materials and
consumable resources.

A process is a series of tasks triggered by an event and performed to produce a result. Typical
examples of processes are tracking the maintenance of airplanes, handling orders and invoices,
processing tax returns, etc.

These fundamental building blocks are represented in the following types of diagrams:

¢ Communicating objects (CO) diagrams, which represent active objects and communication
paths between them;

¢ Data definition (DD) and entity-relationship (ER) diagrams, which represent passive
objects;

® Process diagrams (PD), which represent processes.
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5.2 Communicating Objects (CO) Diagrams

To get a better idea of how a CO diagram can be used, consider the following example:

World Leader Special

Special Agent Agert N World Leader
Special Agert Warld |

Database

Figure 5-1: CO diagram reflecting relationships between people and information

5.2.1 Elements of the CO Diagram

In the previous figure, you see the two most essential elements of CO diagrams:

¢ Communicating objects (Special Agent, World Leacler)

¢ Communication paths (the arrows between Special Agent and World Leader). These paths,
which join two communicating objects (active objects), signify communication in the
specified direction, i.e., the exchange of passive objects between active objects.

& The passive objects that are transferred between active objects are known as transfer objects. In this
example, the transfer objects (not pictured) are the encrypted e-mails transmitted between the
Special Agent and the World Leader. These will be depicted in transfer object tables (TOs), as
described on Page 68.

This diagram contains additional elements: a database symbol (Crime Database) and an access
path leading to it. The circle at the database end of the access path represents write access to the
database; in other words, the Special Agent is authorized to update the data as needed. The circle
at the active-object end indicates read access; in other words, the Special Agent also is authorized
to read (view) the database.

& A word on terminology: As you will have noted, communicating objects are the same as active
objects. To avoid confusion, we will simply refer to these as active objects from this point on.
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5.2.2

5.2.3

Drawing a CO Diagram

Now draw the sample CO diagram (Figure 5-1, Page 66). First double-click the CO icon in the
Iesting Everything model tree.

Click the Active object icon in the symbol palette, then click at the location where the diagram
element is to appear. Fill in the name (Special Agent), then press Return. Create the World Leader
in the same way. Adjust the positions of the symbols by “dragging” them, if necessary.

To create the communication paths, simply click the appropriate symbol (an arrow) in the
symbol palette and drag a line from one element to another. Click OK. You need not worry
about naming the line, as GRADE does this automatically. Create another communication path
in the opposite direction.

Then create the database symbol, a parallelogram named Crime Database. Then click the Access
path symbol in the symbol palette and drag a line from the Special Agent to the Crime Database.
In the Access rights field, select the radio button marked Read and write. Click OK. Again,
GRADE has automatically labeled this connection.

That’s it! Save and close the CO diagram.

Further Definition of Active Objects

Any active object can be further defined:

® It can be described in more detail in a subordinate CO diagram. If you look at the model
tree, you will see that subordinate CO diagrams have been generated automatically for your
two active objects, World Leader and Special Agent. These diagrams are empty, but if you wish
to further define the active objects, you can fill these diagrams in.

® The dynamic behavior of the active object can be defined in a PD (process diagram). An
empty PD is also generated automatically. To see it in the model tree, click on the white T
next to either of the CO diagrams marked World Leader or Special Agent. Then double-click
the PD icon. We will learn to draw this type of diagram later, in Section “Process Diagrams
(PD)” on Page 69. For now, close the PD diagram, then click on the white T again to display
the CO diagram.

System Modeling
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5.3 Transfer Object (TO) Tables

As mentioned, the transfer objects passed between active objects can be depicted in TO tables.

To see an empty TO table, open the Zésting Everything CO diagram, then double-click the
communication path World Leader Special Agent. The following table is displayed:

§ill TRANSFER OBJECTS World Leader Special Agent [_ O] x]

f‘E Transzfer object: |Descrigtion:  |Zender: Feceiver. |Transfer Feceiver Channel Mode; |2
macle: actions: Name:

-

55 M 4

Figure 5-2: Empty transfer object table

5.3.1 Filli

It’s easy to make an entry in this table. Simply click the yellow New row icon, and in the Transfer

ng in a TO Table

Object 1able Entry dialog fill in the name of the transfer object, as shown below:

Transzfer Object Table Entry

T

Transfer object: |En-::r_1,lpted electronic mail

Description:

|
- |
L2

Sender : | World_Leader

Receiver : | Special_Agent

Tranzfer mode:

Receiver actions:

1

W OK

, Cancel

Define

yg Pick TD

;% Pick name

Channel/zending plug :

Receiving plug : |

ranzmigsion mode: [ ASYN

Figure 5-3: Defining a transfer object
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Click OK;, and the new entry appears in the table:

§ill TRANSFER OBJECTS World Leader Special Agent [_ [O] ]

= Tranzfer object: |Descrigtion: | Sender: Feceiver: |Transter Feceiver Channel Mode: |2
macle: actions: name:
Encrypted ol Special Encryated A5
electronic mail Leader Apent electronic mail

R N Ay

Figure 5-4: TO table with entry

Now specify the communication in the other direction, between the Special Agent and the World
Leader. Close the TO table, then double-click the Special Agent World Leader communication
path. Click on the New row icon again. Because Encrypted electronic mail already has been
defined as a transfer object, you can use the Pick 70 button to select it. Click Pick 70 and, in
the dialog that appears, select Encrypted electronic mail, then click the left-arrow icon

<l
at the bottom of the dialog. Then click OK'and OK; and close the TO table.

All of the transfer objects you define for this model will appear automatically in the global TO
table. To view it, activate (click) the model tree, then open the Mode/ menu and select the Show
all transfer objects command. Then close the table.

Note that a single communication path can be divided into several channels, with each
channel transporting a specified type of transfer object in a specified direction, from sending
object to receiving object. For more information, see the Basic User Guide.

Process Diagrams (PD)

As noted, a PD can be used to describe the dynamic behavior of an active object in a model.
One of the most common uses for PDs is specifying software processes. (This section actually
deals with the most important subset of PD diagrams, formally known as PD process diagrams,
but we will refer to them simply as PDs.)

System Modeling
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5.4.1 Elements of the PD Diagram

To get an idea of how a PD diagram can be used for modeling, consider the following example:

(

World Leader to Special Agent

Request for help

I

< Special Agent accepts assignment }

J’TRLIE FAaLSE

Special Agent to World Leader Special Agent to World Leader

Acceptance R ejection

I !

Baoth zides arrange meeting ><
J7 1

Special Agent carries out assignment
and receives payment

Figure 5-5: PD showing dynamic behavior of active object Special Agent

Here, the World Leader sends the Special Agent a request for help. If the Special Agent accepts the
assignment (Special Agent accepts assignment=TRUE), then an acceptance message is sent and the
assignment is carried out. If the result of the Special Agents decision is FALSE, a rejection s sent.

This diagram contains some of the symbols frequently used in PDs. A PD begins with a start
symbol, which may or may not contain text:

-
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In this example, the start symbol is followed by a send symbol, used to represent the sending of
messages. (The term messages is used broadly and may include material goods.) This send
symbol displays the sender, receiver and message:

World Leader to Special Agent

Request for help
|

The send symbol is followed by a decision symbol, used to represent a decision with two
possible results:

L

< Special Agent accepts assignment
|TRLIE FALSE

Further down in our example, a procedure symbol is used. A procedure represents a part of a
process, such as signing a document, paying a bill, etc.:

Baoth zides arrange meeting
I

The procedure symbols in our example are followed by stop symbols. A stop symbol marks the
end of activity for the given process:

L

X

Drawing a PD Diagram

There are two basic approaches to drawing process diagrams:

* an informal mode, in which the user simply uses the PD editor to “flowchart” a process (this
will be our approach), and

* aformal mode, in which the user implements a syntax prompter to actually program the
behavior of the active object in question.

By default, the syntax prompter is turned off. If you ever should want to turn it on for formal
modeling, open the Options menu and click Seztings..., then mark the Syntax prompter check box
in the dialog.

To draw the sample diagram (Figure 5-5, Page 70), first open the corresponding PD. As noted
eatlier, a PD is normally associated with a CO; you can toggle back and forth between them by
clicking the white T symbol adjacent to the corresponding line in the model tree. In this case,

click the white T next to CO Special Agent, then double-click the PD icon.

System Modeling
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5.5.1
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Once the PD is open, you will notice that the start symbol is activated. As a result, the next
symbol you create will be automatically attached to it. Click the Send symbol in the left column
of the symbol palette and a dialog appears. In the Channellplug field, enter World Leader to
Special Agent. (If you wish, you can pick these two names. Click the Pick name button, then
mark the Object radio button, then select the name from the combo box at the bottom of the
dialog and click Pick. Type in to, then pick the other name.) In the 7éxz field enter Reguest for
help, then click OK.

Now click the Decision symbol, enter the text Special Agent accepts assignment, and press Return.
In the diagram, click on 7RUE to activate that branch of the decision, then create the send
symbol, marked Special Agent to World Leader and Acceptance. With this new send symbol
activated, create the procedure Both sides arrange meeting, then the following procedure, Special
agent carries out assignment... With this procedure symbol activated, mark the end of the process
by simply clicking on the Stop symbol in the symbol palette.

Then activate FALSE and create the send symbol and stop symbol for that branch. Save and
close the PD.

Data Definition (DD) Diagrams

When our Special Agent is called upon to solve or prevent a major crime, he often works late into
the night, studying a database of crimes and criminals. Each criminal record in this database has
a predefined structure, containing a last name, first name, fingerprint, etc. In this section, we
will use a data definition (DD) diagram to depict the structure of this criminal record.

Keep in mind that this diagram represents just one example of a DD diagram; DD diagrams
can be used in conjunction with business, object or system modeling to depict a wide variety of
data structures.

Elements of the DD Diagram

The basic unit used in DD diagrams is a data type. Speaking formally, we can say that a data
type is a set of values together with a set of permitted operations for an item.



If this explanation seems difficult to comprehend, take a look at the following diagram. It shows
a data type “in action”:

| Criminal Record |
|

Registration Nurmber
Fa)

3=t Mame
Fal

First Name
Fal

Date of Birth
o

Aace of Birth

-a

Last Registered Address
Fa)

S

Strest Addrezs :I
Fa]

Poztal Code | |
o

Country I |

Matioralicy

-a

Passport Humber
o

Phyeical Description
o

UL

Height |
|

Wizight
o

Color
-a
Har Color I:I
-a

Photograph
a

Fingerpririt
Ea|

Crime= of Mhich Convcted
Fal

Crimes in Witich Suspectad
Fa)

ULL

Figure 5-6: Simplified version of a criminal record depicted in a DD diagram

System Modeling



74

5.5.2

Chapter 5

Here, the structure of a criminal record is represented as a record data type. As you can see, the
record consists of a number of fields (Registration Number, Last Name, etc.). In some cases, a field
is further specified by a subrecord. Here, the field Last Registered Addpress is further defined by a
subrecord that contains Street Address, Postal Code and Country.

A DD diagram also may contain other data types (atomic, array, set, or list) and subtypes. For
more information about these, see the Basic User Guide.

Drawing a DD Diagram

Double-click the DD icon 7esting Everything in the model tree (CO subtree).

In the symbol palette, click the Record data-type symbol. In the dialog, give it the name Criminal
Record, then press Return. A record data-type symbol appears:

| Criminal Recard |
|

1|
]

The two rectangles seen to the lower right represent fields that can be filled out. Right-click the
upper one, then select Symbol contents... from the pop-up window. Fill in the name (Registration

Number), then press Return. Using the same procedure, fill in the lower rectangle, naming it Last
Name.

Now position your mouse pointer on the small symbol framed in gray at the bottom of the data

type:

-a

Click on it with your left mouse button, and the Record Field dialog is displayed. Here, enter the
name Date of Birth, then press Rezurn. Do the same for Place of Birth and Last Registered Addpess.

An address is a relatively complicated entry, which normally includes a street address, a postal
code and a country. Thus, the Last Registered Address will be depicted in more detail via a
subrecord with several fields of its own. Now activate the Last Registered Address, then click the
Subrecord symbol in the symbol palette. Since we do not really need a name for this subrecord,
simply press Return. A subrecord has been created:

| Last Registered Address
= —

-a

1|
]
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5.6.1

Now right-click any subrecord, click Symbol contents..., then enter a name, then press Return.
Use this technique to create the Streer Address and the Postal Code fields.

Then click on the symbol framed in gray just below Poszal Code to create a new field in your
subrecord. It should be named Country.

Now, to create the Nationality field, click on the symbol framed in gray just below Last Registered
Addyess. If you wish, you can go ahead and create the remaining fields in this diagram.

Save and close your DD diagram.

Entity-Relationship (ER) Diagrams

The data type you just defined (Criminal Record) can now be referenced in an entity-relationship
(ER) diagram. ERs are used in the context of system modeling and business modeling to
represent database and data-store structures. (A data store represents the long-term storage of
data or goods.) An ER also can represent relationships among entities, which are explained
below.

Elements of the ER Diagram

Our example represents a crime database, which has two major components: data on committed
crimes and data on criminals.

Committed Crimes | may be linked to Criminals
Type: Crime y may be inked to 9 Type: Criminal
Record

Figure 5-7: Sample ER diagram showing entities in a crime database

Here, the rounded rectangles are entities. The term entity as used in ER diagrams actually refers
to an entity type; it is a data group having a specific structure. The entity type Committed Crimes
represents tens of thousands of database entities describing committed crimes; each entity has a
structure of the type Crime, which includes the date, time and place of the crime, etc.

The entity type Criminals represents the tens of thousands of database entities describing
criminals; each entity has a structure of the type Criminal Record, which was defined in our DD
diagram (Figure 5-6, Page 73).

The line connecting the entities is known as a relationship. Relationships represent the

interdependencies among entities. Each relationship must include one or more role names; here
the role name is may be linked to. In addition, relationships are marked for cardinality (to refresh
your memory, see the table on Page 54). Thus, the sample ER diagram shows that one or more

crimes may be linked to each criminal, and zero or more criminals may be linked to each crime.

System Modeling
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An entity type also may be nested in another entity type; for example, if you were to define the
entity type Electronic Mail, the E-Mail Address appearing at the top of the mail could be nested
within it (be a part of it), as shown here:

Electronic b il

[E-r-.ﬂ il Adddress j

A special type of nested entity is known as a single-nested entity. It reflects a situation in which
one entity is a subset of another, as shown here:

Criminals

(T etrorists )

Drawing an ER Diagram

To draw our sample diagram (Figure 5-7, Page 75), double-click the ER icon Crime Database in
the model tree. (This diagram was generated automatically when you created the Crime

Database symbol in the CO diagram.)

Then click the Entity symbol, click at the location where the symbol is to be placed, and fill in
the name (Committed Crimes). You also need to fill in the data type, Crime. As this data type has
not been defined, you cannot “pick” it. You will need to type it in. Then press Return.

Now create the entity Criminals. After filling in the name, select the data type by clicking on the
down arrow next to the Datatype field, then selecting Criminal Record. Press Return.

Then click the relationship symbol and drag a line from Committed Crimes to Criminals. Enter
the role names may be linked to in the appropriate fields, then mark the cardinality (1../V on the
left side and 0..V on the right). Then click OK.

That’s all' Save and close your ER diagram. Your GRADE model is now complete.



Chapter 6
Advanced Functions

6.1

Modifying the Style of Diagram Elements

As mentioned earlier, GRADE offers a great many possibilities for modifying the style of
diagram elements, including changing their shape, color, font, etc. Diagram elements also can
be enhanced with images, including clip art, photographs and screenshots.

To explore these possibilities, open the CL diagram Main from our tutorial and create a new
class symbol Special Agent, which will be used for experiments. (If you did not follow through
with the tutorial, open any class diagram and create the symbol Special Agent.)

The symbol initially looks like this:

Special Agent

cn



To change it, start by right-clicking Special Agent, then clicking Symbol style... A dialog like the

following one appears:

Details of Class |
— Pen style Color — Picture
[ 1 Bold 21 =1 Line = Select... _|
[00 Dash 21 =1 Text = Remove  ml
(o0l Gap I - Background __| Ora et laboral " Hidden
Diagram = £ |conized
T M agmized
[ Borsle | Tewt swic | € Max.with title
"I ax.on back.
¥izible Alignment U Current font Change font
Stereotype ‘W O & [ Amal J |
Name W & T Anal |
Package . & ¢ [ Angal |
Properties W O T Anal =i
Description W O [T Aral =
Attributes W & T Anal |
Operations W O [ Angal |
Help |

Figure 6-1: Dialog for setting style

Symbol Border

Now try clicking the buttons in the Pen style section to control the boldness of the symbol’s
border and/or define a dashed-line border. A preview of the new style will appear in the dialog.

Here are some of the possibilities available:

Special Agent Special Agent E Special Agernt

Figure 6-2: Applying various pen styles

Colors

By using the buttons in the Color section, you can change the color of the symbol’s border, text
and background, as well as the color of the diagram where the symbol appears.

Try this to change the color of the Special Agent’s background (the “fill” color):
1 In the Color area, click the Background button.
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The Background window with a range of colors appears. You can click one of the Basic
colors or one of the defined Custom colors. Or, if the color you want is not displayed, click
Define Custom Colors to define a new color: Select the color and intensity from the
palettes displayed on the right. (If you wish to save this as a custom color, click Add to
Custom Colors.)

In all cases, once you have selected a color, click OK.

The other colors can be modified analogously.

Text Style
Now take a look at the 7ext szyle card:
Details of Class |
— Pen style Color — Picture
[1 Bold 2l =1 Line = Select... _|
[00 Dash 21 =1 Text = Hemove =]
[00) Gap 22 =i Background [_| = Hidden
Diagram = = lconized
= Hazimized
Box style I Text slyle] M ax. with itle
" M ax.on back.
¥izible Alignment U Current font Change font
M CC6s T Adal i
Hame M & T Anal |
Package [ & C ¢ [ Angal |
Properties W O T Anal =i * e
Description W OO [T Aral = —
Attributes ¥ O [ Anal | P Cancel |
Operations v (O aN e [~  Anal 1
Help |

Figure 6-3: Card for setting text style

Here, you can set an individual style for each type of text appearing in the symbol (e.g., a
separate style for the symbol’s stereotype, name, etc.):

The first column affects the visibility. If the given check box is marked, this element will be
visible in the diagram; if not, it will be hidden.

The next column reflects the alignment of the text element in the symbol: left, centered, or
right.

Using the third column, you can underline a given text element.
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® Now try this to set a different font for the name of the symbol: Click the Change font button
in the Name row to open a dialog that lets you set the font, its style and size. Make any desired
changes, then click OK. The following examples show how the name of a symbol can be
altered by using various font settings:

Box Shape
You also can alter the shape of your box symbol. Try this:

1 Click the Box style tab.
2 Click the down arrow next to the Box shape field, then the desired shape:

Details of Class |
—Pen style——— [~ Color — Picture
[ 1 Bold =l =i Line N Select... _|
[00 Dash 21 =1 Text | Hemove =
[00|Gap 2 |=i Background _| £ Hidden
Diagram | " lconized
= M aximzed
Tertsie| £ Max.with title
" IMaz.on back.
Box shape |Upward trapezoid j [ Shadow
Rectangle [~ Amay
Round rect
Parallelogram 3D
An_uw = iy Front
Ellipse [~ Mo bkground * oK
Downward trapezoid E
Diamond ’ Lancel |
3Angle
Hote |
InArmow Help
OutArrow

Figure 6-4: Selecting a box style
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Picture

Now try this: In the Picture area, click the Select... button, and in the Select Picture dialog, click
New picture, then Select file. The following dialog is displayed:

Select Picture

KHE
File name: Folders: 0k
P+ if o hgraded] 1hpic -
Cancel

__GRADY wWMF i’ = o = —l
ACTOR_L\WMF

ACTOR_S WMF %’EGHﬁDE411 Network... |
ALT_PROC\WMF pIc

CALLOUT wMF

CALLOUTO \WMF

CALLOUTR \WMF =

CLIBE WHF hd |-
Lizt filez of type: Dirives:

Picture files [*wmf~.gif) > | | &3 o 00201 =l

Figure 6-5: Dialog for selecting a picture file

Here, use your down arrow to move through the list under File name. Select any file (e.g.,
ACTOR_S.WMF), then click OK four times to close all dialogs and display the symbol with its

new picture:
E

The following figure shows how a single diagram element can be altered by selecting different
shapes, colors, fonts, etc. For more detailed information on changing the style of diagram
elements and using pictures, see the Basic User Guide.

=S

Figure 6-6: A few of the possibilities offered by GRADE for changing symbol style

Advanced Functions

81



82

6.2

Chapter 6

Changing Default Styles

In addition to changing the style of an individual diagram element, GRADE lets you set a new
default (standard) style for diagram elements, diagrams, model trees and model dictionaries. For
example:

* You can reset the default style of a position symbol in an ORG diagram to a pink diamond.
That way, all new position symbols created will be pink diamonds.

* You can reset the background color of class diagrams to light blue. That way, all existing class
diagrams and all new ones will have a light-blue background.

The many possibilities for changing default styles are described in detail in the Basic User Guide.
To quickly test this function, proceed as follows:

1 Open the Options menu and activate the Seztings... command.

2 The User Settings dialog box will open. Click the Diagrams tab:

Usersetings |
[Feneral I Diagrams]

— Default settings

Symbol ztyle_ .. | Diagram style._. | Page setup... |
— Fontg
System font._. | Keywords._ . | Print headings... | Status bar._.

Lane headings. .. |

— Table column settings

AT.. | atR..| cwa.| cMp.| pD..| ET..| EXT..| GLO..|

PIC..| sP. | STE..| TAG.| TO.| TOo.| wr.|

Hew license | i 1] , Cancel

Figure 6-7: Dialog for modifying the default style of diagrams




3 Click the Symbol style... button. A dialog like the following one appears:

Default symbol style E3 |

Select diagram type : Select symbol type :

ORG| | | Change FC style. .. |

cO Organizational unit
PD Poszition

DD Resource

ER
SD
BP
TD

CL

Change style._.

» o

Figure 6-8: Dialog for selecting symbol to be changed

4 In the Select diagram type field, click ORG. In the Select symbol type tield, click Position.
Click Change style..., and the following dialog will appear:

Position |
— Pen style Color — Picture
[1 Bold 2l =1 Line = Select... _|
[00 Dash =1 =1 Text = Hemowe —
’ﬁ Gap & =] Background __| Ora et laborat  Hidden
Diagram = = lconized
"M agimized
Buox style I Text slyle] =\ Maw with bitle
" M ax.on back.
¥izible Alignment U Current font Change font
N W CeC [ Adal |
Alt.name W & T Anal |
Comment W O [ Angal |
Competency W O T Anal =i
Availability W & OO [T Adgal =
Costperhowr [ & C [~ Aral | * oK
Efficiency level [ (O el e [~ Anal 1 -
Employee name | & . [~ Aral | Came
Mumberofinst. ¥ & C ' [~ Agal o e—
Help |

Figure 6-9: Dialog for changing symbol style
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5 In the Color area, click Background, then select a shade of pink, then click OK. Then
click the Box style tab, select Diamond from the combo box, and click OK three times.

Now open any ORG diagram and create a position symbol. It should appear like this:

<l

Print Settings

GRADE lets you print diagrams/models in black and white or color, using various paper sizes,
etc. You can even use a plotter to print out a diagram several meters in length. In some cases,
you may need to specify special settings before printing. Proceed as follows:

1 Assuming your diagram is displayed on the screen, press Ctr/+P

2 The Print dialog window appears:

—Printing mode —————————— Color option
_ W K
" Color with background

"~ Color without background ’ Cancel |
" B/W without background -

" Zoomed ko one page

" Zoomed to two pages

— Frame Options

¥ Frame ¥ Date ¥ Parent v Designer
v Title v Time v Type v Manager
I Hame v Model v Page

Printer._.

Figure 6-10: Print dialog window

In the Printing mode area, click on the appropriate radio button:

®  Normal to print the diagram in the size currently set up, possibly across several pages.

®  Wallpaper to print the diagram in the size currently set up, possibly across several pages,
which can be fitted together afterward. The pages will contain overlaps and alignment marks
to allow them to be precisely fitted together.

®  Zoomed to one page to reduce the diagram to one printed page.

®  Zoomed to two pages to reduce the diagram to two printed pages (for an alternate way of
zooming a diagram, see “Moving Page Borders” on Page 32).

In the Color option area, also click on the appropriate radio button:



*  Color with background if you want both the diagram elements and the background to be
printed in color. The color-print option also must be turned on in your Windows printer
driver.

*  Color without background if you want only the diagram elements to be printed in color. The
diagram background remains white. The color-print option also must be turned on in your
Windows printer driver.

*  B/W without background if you want all diagram elements to be printed in black and white
on a white background.

In the Frame Options area, you can indicate whether you want to print your diagram with or
without the GRADE standard page frame, and you can switch on/switch off any of the elements
that normally appear in the frame.

3 If you are not sure whether the correct printer has been selected, click the Printer...
button. In the Select Printer dialog window, you can specify the printer to be used (click
on the downward arrow to see a list of available printers).

Select Printer E3

~ Installed printers -
Properties. _. |
[HP Laserlet 4050 N PS =

i (1] , Cancel |

Figure 6-11: Select Printer dialog

4 Ifyou want to be sure the right paper size, etc., have been selected, click the Properties...
button. Make your selections and click OK. Click OK again to confirm your printer
choice.

5 Click OKto open the Select Pages dialog. Pages selected for printing are marked with an
X. If the diagram covers only a single page, you will see only this page marked with an
X, and you can leave this setting the way it is. In other cases, you can use the appropriate
buttons to select or deselect all pages. Or simply click on an individual page to
select/deselect it for printing.

6 Once you have selected the pages, click OK'in the Select Pages dialog to start the printing
process. You can interrupt printing by clicking the Cancel button.
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Printing Extra-Large Diagrams

If you plan to print out very large diagrams or have other special printing needs, use the Page
Setup window to modify the settings as necessary. Try this: Activate the menu commands

Diagram - Page setup...
The following window is displayed:

—Papersize [ Pnnt forms
|mﬂl —Portrait pages ——— ~ Landscape pages —————
Width - File name : File name :
Height | ) | | ) |
Internal margins Internal margins
—Onentation Top: Top:
= Partrait Bottom - Bottom :
#leieegs Left : Left :
rMaigins ———————— Right : Right :
Top:
Bottom :
Left - — Frame Options
Right - ¥ Frame v Date v Parent v Designer
¥ Title ¥ Time v Type ¥ Manager
rUnits——————— ¥ Mame ¥ Model ¥ Page
= Inches
" Centimeters * 0K ’ Cancel

Figure 6-12: Window for special printer settings

Most of the settings here are self-explanatory. Note that Orientation refers to how the picture
will be placed on the page: Portrait is the “normal,” vertical placement, while Landscape is a
horizontal placement. If you plan to print your diagram on a plotter, click the down arrow
under Paper size, then select Custom size. Now set the height to match the height of the plotter
paper roll; the width can be a much larger figure.

Other Printing Options

You also have these options:

* Drinting all diagrams of a model
* Printing all diagrams of a model subtree

* Printing a model tree.

For more information about these, see the Basic User Guide.



6.4

6.4.1

Using the Data Dictionary

In GRADE, the information contained in a model is summarized via two different lists of

contents: the model-tree window and the model-dictionary window.

The basic elements of the model dictionary are names that occur in the model. You can see this

in the following figure, which is a fragment of an actual model dictionary:

ENDICTIONARY Check_In H=] E3

@ 1685 namels])

2 def(s)

O Package in PACZKAGE Check-in

O PACKAGE Activities

1 defis)
O Stereotype

H Actidty synchronization |

O Sterectype

Actor 1 defi=z)
O Stereotype

A

23 Jul 39 16:57
1 def(=s)
9Jul 99 15:25

23 Jul 99 16:46
1 def(=s)

13 Jul9915:50 User K

9Jul9918:04 User KP

-

O Class attribute in - Class Flight Coupon 9 .Jul 99 18:03_|;|
Pl 4

Figure 6-13: Fragment of a model dictionary

For an extensive description of the dictionary and how to use it, consult the Basic User Guide.
For now, you should note that the dictionary supports the following functions, among others:

* Providing an overview of all names occurring in the model (or you can retrieve a list filtered
according to criteria of name patterns and/or name types)

* Providing an overview of the diagrams where a name has been defined

* Providing an overview of all diagrams in which a name is mentioned (i.e., referenced)

* Providing easy navigation to the diagrams so found (and, conversely, easy navigation from a

name occurring in a diagram to the relevant dictionary information)

¢ Allowing global and selective name changes in the model (for example, you can change a

name once in the dictionary and it will be changed throughout the model).

Opening the Dictionary Window

If you are viewing a model tree, you can access the dictionary by opening the Mode/ menu, then
selecting Dictionary... If you are viewing a diagram, you can access the dictionary by opening
the Diagram menu, then selecting Dictionary...
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In both cases, the dictionary window is either opened immediately, or the Dictionary Filter
dialog appears first, as shown in the following figure:

DictonaryFiter K|
Name pattern: || | 6&

name name™ “name *name* ==

Scan———— —Scope
* names {* Entire model
" definitions i~ ¥izible from current diagram

. " Current subtree
¥ Show definitions

" Current diagram

Ignore: [ TDs [ 5Dz

[ Show references

™ |Sort by update time

.'_f?;[:huuse type{ i 1] , Cancel |

Figure 6-14: Dictionary Filter window

In the latter case, specify the desired filter settings and click OK. (For more information about
the available settings, see “Explanation of the Dictionary Filter Dialog” on Page 90.) If you
specify nothing, only a list of names occurring in the model will be displayed.

6.4.2 Understanding the Dictionary Window

As you can see in this dictionary fragment, the dictionary window is organized as a tree with

levels:
BN DICTIONARY Order M=l E3
Al names 119 name(=) j

—|.ﬂ-.|:|:eﬁable 1 defiz] 1 refis)

E| Decizion in TASK DETALS Test @ualty 22 Sep 97 20031 User Ki

O Decizion in BUSIMESS PROCESS Handle Order 22 Sep 97 20:]

HEpproved Order] 1 defis) 1 ref(s)

HDEF |3 Class in PACKAGE Order Processing 31 May 991549 User KP

L {REF|O Class in CLASS DIAGRAM Main 16 &or 99 927 User KP

HAssemble Product]  Zdefis) 4 refis)

E| Taskin TASK DETAILS Assemble Procuct 31 Jul 87 25326 User

E| TASK DETAILS Assemble Product 31 Jul 97 2326 User KP

—{REF|O Task in BUSINESS PROCESS Handle Order 2253p9?20:33_|;|
M 4

A

Figure 6-15: Fragment showing dictionary levels
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* The top-left symbol indicates the name type (or types) included in this tree (A/ names).

® The next level contains the actual names appearing in the model (e.g., Acceprable, Approved
Order). Names having at least one definition or reference are portrayed with a gray
background, as seen here; names that, for some reason, are not used in the model have a white
background. (For example, a diagram element that was introduced into the model but was
later deleted would appear with a white background.)

® The next levels contain DEF and REF boxes. A DEF box indicates a case where something
was defined in the model. Every place in the model where a name has been introduced counts
as a definition of this name. By contrast, all locations in the model where a name is
mentioned count as references and are indicated in the data dictionary as REFs.

* To the right of the REF and DEF boxes you will see small squares reflecting the design status
of the corresponding diagram: White indicates Noz Started status, gray is In Work, cyan is
Approved and blue is Final.

¢ To the right of the small square, you find the type of element: event, task, class,
organizational unit, etc.

Changing the Filter Settings

By using the Dictionary Filter dialog you can determine the extent, type and sequence of the
information represented in the dictionary window.

Proceed as follows:

1 Click anywhere in the dictionary with your right mouse button, then select Sez filter...
in the pop-up menu. The Dictionary Filter dialog appears.

DictonaryFiter K|
Name pattern: || | 6&

name name™ “name *name*

Scan———— —Scope
* names i+ Entire model
" definitions i~ ¥igible from current diagram

. " Current subtree
[ Show definitions

~ Current diagram

Ignore: [ TDs [ 5Dz

[ Show references

I |Sort by update time

.'_f?;[:huuse type{ i 1] , Cancel |

Figure 6-16: Dictionary Filter dialog
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2 Choose the desired filter settings. (For help, see the explanation of the Dictionary Filter
dialog, below.)

3 Click OK. The dialog closes, and the contents of the dictionary window are updated in
accordance with the new filter settings.

Explanation of the Dictionary Filter Dialog

This section explains some of the commonly used settings in the dictionary filter dialog. For a
more detailed description, see the Basic User Guide.

Name pattern

Here, you can define the names that will appear in your dictionary list. You can use an asterisk
(*) as a placeholder. For example, DE* finds all names beginning with DE (e.g., Department);

*DE finds all names ending with DE (e.g., Trade). *DE* finds all names containing DE (e.g.,

Order). An empty pattern means all names will be included in your dictionary (unless certain

ones are ruled out by other filter options).

Scan options

If you select Scan - names, the dictionary will be built by scanning all the names belonging to
the model (names will appear in alphabetical order).

If you select Scan - definitions, the dictionary will be built by scanning all the definitions
belonging to the selected scope (in that case, undefined, but possibly referenced, names will not
appear in the dictionary). The dictionary contents will be sorted first by name types (e.g., Org.
unit, Class, Task), and then, within types, in alphabetical order by name.

Show definitions option

If this check box is marked, definitions of all names currently contained in the dictionary will
be shown. If not, definitions will not be shown.

Show references option

If this check box is marked, all references to all names currently contained in the dictionary will
be shown. If not, references will not be shown.

Navigating from the Dictionary to Diagrams

You can easily open the diagram where a particular definition/reference is located by double-
clicking the desired definition/reference symbol.



6.4.6

6.4.7

6.4.8

Navigating from Diagrams to the Dictionary

To navigate from a name in a diagram to the dictionary, simply right-click the desired name in
the diagram, then select the Navigate to dictionary command.

Changing a Name

You can change a name at all or at selected locations of the model.

Proceed as follows:
1 With the dictionary window open, hold down the C#/ key and click the name to be
changed. All definitions and references under it will be selected.

2 Ifyou do not want the name changed at a particular location, hold down C#/and click
the corresponding definition/reference.
3 Now press your right mouse button and click the Rename... command. The Rename

dialog appears.

4 Enter the new name in this dialog, and click OK to carry out the renaming procedure.

Exporting the Dictionary in HTML Format

As noted earlier, the model dictionary can be exported in HTML format. You can export the
dictionary alone or along with the rest of the model (instructions for exporting the rest of the
model were given in Section “Exporting Models for Internet Use” on Page 31).

To export the dictionary, proceed as follows:

1 Open the dictionary window and adjust the filter as needed (for instructions, see
“Changing the Filter Settings” on Page 89). For example, you can decide to display the
entire dictionary or only parts of it.

2 Then open the Dictionary menu and click the Export in HTML format... command. The
Customize Your HTML Files dialog appears. Click OK to confirm the default settings.

3 The Export in HTML format dialog appears. Click OK to confirm the folder where the
dictionary will be stored.

To view the dictionary via Web browser, double-click the Dict file, which is located in the folder
where the model is stored (e.g., c:\Grade4\Reposit\Model_Name). If you have exported the
dictionary along with the rest of the model, the Dict file will be found in the H#ml subfolder
(e.g., c:\Grade4\Reposit\Model_Name\Html).
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Creating a Model Glossary

You may have noticed the glossary table (GLO), which appears in the top row of the model tree:

{7 GRADE MODEL Testing_E verpthing

lzLo] ETE] (PIc| Tac] EXT] -
B PCK]|LOGICAL MEW Testing Everything £ CLA|
CL| hain £]

- PCK]|PACKAGE Skils F1/CLA
G _BM | BUSINESS MODEL Testing Everything 1T | LET | CMP] [ P |

---ORGl Testing Everything £ -

Al AW

Figure 6-17: Model tree with glossary activated

Here, you can enter terms and definitions relating to your model. Now try this: Double-click
GLO in the 7esting Everything model tree. The glossary, which is still empty, is displayed:

§ill GLOSSARY Testing E verything M= B3

o ﬂ

N AW

Figure 6-18: Empty glossary table

1

Now click the yellow (New row) icon in the left margin of this window. The Glossary Entry
window appears:

Glossary Entry E3

Mame: | | * Ok I é_é
Type:l | ’ Cancel |

Picture: | |

Deszcription: ;I Select picture |
gﬂick name |

ﬂ Define

Figure 6-19: Dialog for entering a glossary definition
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In the Name field, enter a term to be defined, e.g., Complaint. In the Description field, provide
a definition, e.g., A letter written by a somewhat crabby customer. (To obtain a new line in the
Description field, press Ctrl+Enter.) Now press Return (Enter). Congratulations! You have just
created your first glossary entry:

Gill GLOSSARY Order M=l E3

f‘a Zom plaint ﬂ

A letter witten by a somewhat
crabby customer

N AW

Figure 6-20: Glossary entry

Adding Comments to Diagrams

You may have noticed icons in the model tree that resemble sheets of paper. In the following
model tree, one of these is activated. These are comment diagrams (also known as CMT
diagrams, although the CMT abbreviation does not actually appear in the model tree).

{7 GRADE MODEL Testing_E verpthing

clo| sTE| Pic| Ta3] ExT] -
E Pok|LOGICAL MEW Testing Everything B CLA|
CL| Main £

- PCH|PACKAGE Skils F1[CLA
G _BM | BUSINESS MODEL Testing Everything 1T | LET | CMP] [ P |
---ORGl Testing Everything £ -

Al AW

Figure 6-21: Model tree with comment symbols

Now try this: Double-click the top comment icon (activated in the figure above) in the Zésting
Everything tree. A comment window will open. Type a brief comment here, as shown below:

COMMENT Testing E verything M=l E3

People who work with GRADE tend to be very intelligent | i’

-

Al 2w

Figure 6-22: Creating an internal comment

Save and close the diagram. GRADE also offers the possibility of creating an external comment,
which is linked to a file created with an external tool such as Microsoft Word, Notepad, Excel,
Paint, etc. For more information about this possibility, see the Basic User Guide.
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Conversion From One Model Type to Another

GRADE has the capability to automatically convert models/diagrams to other types, for
example:

* A business model can be converted to a draft system model.
* A system model can be converted to a draft business model.
* An entity-relationship model can be converted to a draft class diagram.

* A class diagram can be converted to a draft business model.

These possibilities are described in the Basic User Guide. Here, we will provide instructions only
for the first possibility, conversion of a business model to a draft system model.

Essentially, business models (using ORG and BP diagrams) and system models (using CO
diagrams, etc.) can be used as different views of a single sociotechnological system. As a result,
GRADE provides the capability to convert some elements of the business model into a system
model. For example, the user can automatically generate a CO hierarchy, TO tables and
preliminary PDs from BP and ORG diagrams. During the conversion process, the events found
in BP diagrams are converted to transfer objects and the draft contents of PDs are created;
incoming events then correspond to receive symbols and outgoing events correspond to send
symbols. Meanwhile, the organizational units in ORG diagrams become active objects in CO
diagrams.

To carry out this type of conversion, proceed as follows:

1 Open a model tree containing business diagrams (BP and ORG).

2 Activate the BM icon of the business model by clicking it once with your left mouse
button.

3 Open the BM Tools menu and activate the Build system model command.

4 An independent tree containing CO and related diagrams will appear under the selected
model tree.

Here are two tips to keep in mind when converting business models to system models:

Before you start the conversion, make sure your ORG diagram does not use the same name for
different symbols! For example, if both the Sales Department and Finance Department have a
position named Secretary, you could rename those positions Finance Secretary and Sales Secretary.

Note that a conversion is best carried out when your business model is relatively complete and
you want to create the framework for a new system model.



Appendix A: Using GRADE in Real-Life
Situations

The GRADE technology has been used by companies and consultants in many parts of the
world for a wide variety of projects (for a list of GRADE customers, see our Web site,
wwuw.infologistik.com). Below are a few examples of how GRADE can be put to work:

To model a new division of a company
To restructure a company, e.g., to rationally plan expansion, downsizing or merger

To optimize cooperation among enterprises.

For example, a consortium used GRADE for virtual enterprise modeling to enable the
companies involved, each with specific competencies, to team up, functioning as one
“enterprise” and executing large projects.

To increase company efficiency by streamlining business processes and identifying
bottlenecks, redundancies, and other problem areas.

A telecom used GRADE to model its customer-service business processes to implement
Workflow Management in a system involving 10,000 employees.

A major aircraft manufacturer used GRADE for the definition of the airplane configuration-
management process and the procedures (deployed via intranet) for the 2,000 employees
affected.

An international electronics conglomerate used GRADE for definition of its procurement
process for worldwide standardization and user training.

The central bank of a European country used GRADE to model its internal security and
controls.

And a telecom used GRADE simulation to evaluate the costs and effectivity of a sales and
promotion campaign for acquiring new telephone customers. The company thus improved
the cost-effectiveness of its acquisition process.

To maximize the efficiency of planned business processes.

A multinational electronics conglomerate used GRADE simulation to determine the
number of employees needed at various times and locations to support a worldwide call-
center operation.

To implement an ERP (enterprise resource planning) system within a business.
A consulting company used GRADE to model customer business processes to facilitate

implementation of SAP R/3.
To plan the technical infrastructure of a new company division or merged companies

To plan modernization of a current IT infrastructure
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To develop an IT model (specification) of a system to be built.
A developer of customized software solutions uses GRADE for system definition of large-
scale I'T-based systems to be developed/integrated.

To analyze a company’s software needs and specify a solution
To define interfaces between a new software system and its environment

To develop a model of an “as is” software system as a basis for re-engineering it.



Appendix B: Interrelationships of Diagram
Types
Now that you have a grasp of the various types of diagrams used in GRADE, take a look at the

following figures. They show how these diagram types can be used in concert to represent
various aspects of a sociotechnological system.
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Business-Modeling Diagrams

Here, the BP diagram describes a process using performers depicted in the ORG diagram.
Passive objects in the model can be described in DD and ER diagrams.
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Object-Modeling Diagrams

Here, the CL diagram depicts both active objects (such as the Special Agent) and passive objects

(such as Gun) that are used by the active object.
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System-Modeling Diagrams

In a system model, an active object (such as Special Agent) is described in a CO diagram; its
behavior may be reflected in a PD diagram; and the passive objects that it acts upon, sends, uses,
etc., may be represented by DD or ER diagrams.
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