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There is a great necessily for using object-nriented methods in developing

software systems. The most important component which must be develeped 14 the
static class diagram, The development of such class diagrams in a systematic way
s very crucial in an object-oriented development methodology. This project aims
of implementing a new software approach to obtain a static class diagram their

relation and their skeleton programming codes.

This project is based mainlv on a scientific paper litled : * A Systematic
- Approach for Constructing Static Class Diagrams from Software Requirements
9y : Dr. Nabil Amman and Eng, Khalid Daghameen |
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Chapler One

Introduction

1.1. Overview

The object-oricnted methods have been necessary for soflwure systems
development | since these methods are implemented in programming languages like
= VB.Net and JAVA ete ... . Also it is implemented in the web development and
nowadays it is even in database management systems and other software systems .
This muakes a need for development of vhjeet-oriented methods and approaches in

object-oriented softwarc systems,

Many object-oriented development methadologies have been developed in the
past two decades to develop object-oriented systems, and to support ohject-oricnted
programming. A system development methodology (SDM) has been defined as ™., .a
s¥stematic approach to conducting at least one complete phase (c.g., requircments
analysis, design) of systemn development, consisting of a set of guidelines. activities,
techniques and tools, based on 4 particular philosophy of system development and the
farget system” [8]. From this definition. it is generally recognized that there is a preal

«mphasis on "being systematic” for any stage of system development methodalogy[1].

Static class diagrams represent an essenlial component in an objocl-orented
system design, The development of such class diagrams in a2 systematic way is Vory
crucial in an object-oricnied development methodology [1]. In this project . we ure to
implement a new approach for obtaining these static class diagrams in a svstematic

way which is very cssential in object-oriented developmenl practice



1.1. Project Importance

Ohlzining static class diagrams is needed in nbject-oriented software systems
development and some soflware tools try to ease this —obtaining static class diagrams-
but it still depends mainly on software en gincers/practitioners, whercas this project
a0t only implements new approach which is less dependent on human intervention but

2lso it is implemented in a systemalic way.

This project will help software engneers/praclitioners and programmers io
analyze and design Uheir ohject-oriented software and also ta reduce the cost and the
waste of lime for doing lhese processes by humans . The idea of this systematic
spproach for constructing static class diagrams from seftware requircments is a novel

ane and it was never implemented before .

1.3, Project Goals

= To survey the object-oriented development methodologies and find (heir
strengths and weaknesses sgainst our ap proach .

» To provide a tool that implements this new approach for obtaining the static
class dizgrams from text/problem statement in the software requircments .

e Making this tool is able Lo generate skeleton programming codes .

« Making the process of building object-oriented software eusier and simpler.



L4. Literature Review

In this section we will preview some of lools that related to the project main

idea which is oblaining class diagrams .

1.4.1. "Ratienal Rose" [3]

Rational Rose is an object-oriented Unified Modeling Language (UML)
sullware design ool intended for visual modeling and component construction of
=nterprise-level soflware applications. In much the same way a theatrical director
olacks out a play, a software designer uses Rafional Rose to visually create (model)
the framework for an application by blocking out classes with actors (stick figures).
use case clements (ovals), objects (rectansles) and messages/relationships (arrows) in
i sequence diagram using drag-and-drop symbols. Rational Rose documionts the
diagram as it is being constructed and then generates skeleton code in the desipner's
chwice of C++, Visual Basic. Java, Oracle8, CORBA or Data Definition Language.

Two popular features of Rational Rose are its ability to provide iterative
development and round-trip engineering. Rational Rose allows desipmers lo luke
advantage of iterative development (sometimes called evolutionary development)
because the new application can be created in stages with the output of one iteration
becoming the input to the next. (This is in contrast to waterfall dev elopment where the
whole project is completed from start to finish hefore a user gets to try it out.} Then as
the developer bepins to understand how the componenls inferact and makes
modifications in the design, Rativnal Rose can perform what is called "round-Lop
cngineering” by going back and updating the rest of the madel to ensure (he code

remains consistent,



Ralional Rose is extensible, with downloadable add-ins and third-party partner
applications. It supports COM/MCOM (ActiveX). JavaBeans, and Corba component
standards.

1.4.2. "Rational Unified Process (RUP)"" [4]

Rational Unified Process (RUP) is an object-oriented and Web-enabled
program develapment methodology. According to Rational (developers of Rational
Rose and the Unified Modeling Language), RUP i3 like an online mentor that
provides puidelines. templates, and examples for all aspects and stages ol program
development. RUP and similar products -- such as Objeet-Oriented Software Process
(DOSP), and the OPEN Process -- are comprehensive saftware engineering tools that
combine the procedural aspects of development (such as defined stages, techniques,
and practices) with other components of development (such as documents, models,

manuals, code, and sa on) within a unifying framework.

RUP establishes four phases of development, cach of which is preanized into a
number of separate iterations that must satisfy defined eriteria before the next phase is
undertaken: in the inceplion phase, developers define the scope of the project and its
business case; in the claboration phase, developers analyze lhe project’s needs in
greater delsil and define ils architectural foundation; in the construction phase,
developers create the application design and source code; and in the transition phasc,
developers deliver the system Lo users, RUD provides a pratotype at the completion of
each iteralion. The product alse includes process suppaort for Java 2 Enlerprise Edition
(J2EE) and DEA (Web Logic) development, and supplies an HTML-bascd description

of the unified process that an organization can customize for its own use.




1.5. Time Plan

I this scction we will preview the system schedule for the developers, take in

Care the time period given for delivery the system. and the dependences between

Tasks.

Table 1.1. Tasks deseription (first semester)

T1.0 | Selecting the project.
T1.2 | Collecting information, literature review and related theory.
: T1.3 | Systcm analysis
TL4 | System design
T1.5 Writing documentalion
Tahle 1.2. Time plan (first semester)
Task/week
Ec .
TL3
Tid
T1.5

Table 1.3. Tasks deseription (second semester)

ystem design and analysis{cont. ).

T2.2 | Component implementation.
T2.3 | Components testing, it
T2.4 | Integrity lesting,
T2.5 | System review and incorporating feedback.
 T2.6 | Requirements refinement.
Wriling documentarion




Table 1.4, Time plun (sccond semester)

Task'week

L6, Estimaled Cost

In this section we will preview the system cost estimation in term of syslem
Hardware , system software | und human resources.
1.6.1. Software resources
The following tahle contains the software thar will be used in our system and its

Costs,

Table 1.5, Software resources cost

MMicrosolt Windows XP Professional | Available from the universily
\icrosoft Office 2007 enterprise Available from the university -
Microsoft Office Visio 2007 Available from the university
Microsoft Visual Studio 2003 Availahle from the university
Total 5 50 2 J




1.6.2. Hardware resources

The following tzble contains the main requirements for our system and their

Cuosls.

Table 1.6. Hardware resources cost

1 PC with core 2 duo CPU 2.6 GHz, | Available from the university
160 GB HDD, 2 GB RAM, monitor,

kevboard and mouse.
Priniing cost | 340
‘Total i $40

1.6.2 Human resources

The project team consisls of irce students, work 32 weeks for hwo semesters,
3 hours a day with $1 per hour, assuming 4 working days a week .
each student get : ( 32weeks * ddays * Jhouwrs * 51 ) = 3384 .
and the total for 3 students cost is: $384 * 3 =§1152.

1.6.4. Other resources

The following table contains other resources using in our system and their
Coasts,

Table 1.7. Other resources cost

l'nms rtation $100
| Internet usage Available from the university




1.6.5. Total Costs

Table 1.8. Total cost

Enﬂware resources 1 5
Hardware resources 540 i
" Human resources S1152
Other resources $100 =
L T e

1.7. Project Risk Manapement

The project may face some problems and risks that we have to declare in the
sarly time of the project designing and manipulation, and we must avoid those
problems so thal the system could work in its high efficiency, so when we find a risk

we will iry to solve it without affecting the total project as much as we can.

Table 1.9, Risks analysis

A
3

s =

RI One of the group members dn: or gets sick.
R2 Lack of experience in using pmgraﬁnniug tools. G0%, 3
'R3 Hardware failure, 5% 4
R4  Needed time for completing the project is longer | 30% 2
than expected.
RS Results are nol correct. 0%
R& Closure of the university, 40%




Tahle 1.10, Impacts ID's

| Catastrophic

2 Critical B

3 Marginal
ey Negligible

Table 1.11. Risks elfeets minimizations sirategies

Ty

the team mus

work.

Read and study more on using these programming tools.

There should be a backup plan.

Main Features will be delivered and other features will he delayed.

The project should be tested at every stage of developmeni.

The team can meel at any other place with all required resources.




The project consists of six chapters, each chapler talks about a specific arca of
the project.

Chapter One; “Introduction”, this chapter gives un introduction about the

system, its importance. other related systems, project time

plan and project cost.

Chapter Twa: “Theoretical Background”, this chapter gives & clear picture
about the system theoretical background related 1o the main

concepts of object-oricnted and class diggrums .

Chapter Three: “Design  Coneepls™, this chapter shows system: block
diagram. design options that can be used in the systern, and

how each svstem compenents interface with each other.

Chapter Four: “Detailed system design”, this chapter deseribes the program
that operates the projecl, GUI and flowcharts thal describe

project Systems processcs..

Chapter five: “System Implementation and Testing”, (his chapter discusses

the actual project testing and implementation in details.

Chapter Sex: “Conelusion and Future Work™, this chapter is simplifving
the conclusions and results aclueved after implementing the

entire project and gives supgestions fur the future system
developing.



Chapter 2

rl b !\l
] b

L

Iheoretical Background

- Struclured Pruogramming
2. Object Oriented Programming (OOP)

UML Class Diagram
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Chapter Two

Theoretical Background

This chapter provides an illustrative theoretical background for the project
related topics.

2.1. Structured Programming

The fundamental principle of structured programming is that at all times and
ander all circumstances, the programmer must keep the propram within his
wwicllectual grasp. The well-known methods for achicving this can be briefly
semmarized as follows: 1) top-down design and construction, 2) limited control

structures, and 3) limited scope of data structures.

The normal or procedural method of programming with other or even with
“ect onented programming (OOP) supported language is conceptually known as
sructured  programming. Though there are some different options regarding
STuciure’ or data structure and procedure, the whole theme of such concepr is
scmally almest the same. The main program itself is o function or procedure in

Ssuctured programming. A typical example of structured programming is FORTRAN,

Around 1970, compuler science experts started discussing the new idea of
suctured programming. After some debule, the consensns emerged, at least within
== feld of compuler science, that structure is a good practice lo encourage, Paseal
wes one of the first widely popular languages to adopt an aporessive restructured

speroach. Keeping a historical perspective, vou must remember that at the time that

13



the academic community equated unstructured with bad programming style, prabably
99 percent of the world's programmicrs learned how to program in a college serting. If
vou leamed how to write sollware, you learned structure. Everybody agreed that it

was the way to program.

la the late 1970s and carly 1980s, something happened. Low-cost
microcomputers from Commodore, Apple, Radio Shack, and other companics made
home computing affordable. Most personul computers came with BASIC-the
lanpuage invented before structured programming. Most computer OWners learncd
BASIC from hooks, magazines. or friends-outside of an academic crivironment.
Suddenly there were millions of people happily writing unstructured prograrms.

Computer scientists were aghast.

Let's propose two general rules of structured programming, both of which
relaic to coding style. The first rule 1s thal when you program, you should be
organized and separate the program into bitc-sized sections. The second rule is that

you should write programs that ure casy for other people to read.

The first is the most important rule. It's somebmes called maodular
programming. As you wrile a program, you split it up into modules or subroutines.
inslead of running straight through from line 10 1o line 5000, divide it up. Replace the
mammnth 500-line program with five 100-line routines, each of which in tumn has
oul five 20-line routines I athers, including teachers or programmers, will see your
scopram, they'll be able to read il more easily if you write in a structured style. Most,
v's embarrassing to have someone lonk at a sloppily-written program yau wrolc. What
shout programs you write for your own use that no onc clse will see!! The time may
come when you necd to change something. A spaghetti program you wrote six months

before is nearly impossible o follow.




‘The proponents of unstructured style say, "If the program works, it works. The
mules of structure are a fetter on my creativity. Besides, if no one else ever sees the
program, it docsn't matter if the listing looks pretty” . The conceptual meaning of
sormal programming language and structured programming language 1s almost the
same. Using of, so called. procedures, functions ar structures are not the meaning but
the usual concept and the definilion of structured programming such as- Pascal,
Fortran, C and in some case Basie or Lispo also,

The delinition and the differcnce of structured programming languages and the object

oriented ones will pet clearer as we will [urther proceed in depth of our project.

2.2, Object Oriented Programming (OOF)

2.2.1. Q0P Overview

Object-orientation or object oriented programming (OQP) s introduced as a
new programming concepl which should help one in developing high quality
software. Objeet-oricatation is also introduced as a concept which makes developing
of projects easier. Dhject oriented programming attempts to solve the problems with
anly une approach; dividing the problems in sub-modules and using different abjects.
Objects of the program interact by sending messages to each other.

Object oriented programming (OOP), first developed in the 19608, and
reorganizes the programming problem to allow for & higher level of ahstraction.
Programming with objects is quite Tike working with real-world ohjects. IL groups
eperations and data into modular units called ohjects. These objects can be combined

inta structured networks to form a complete program, similar to how the pieces in a

purzle fit together tn create a picture.




By breaking down complex soflware projects info small, self-contained, and

modular units, objcet orientation ensurcs that changes to one part of a software project
#:ll not adversely affect other portions of the sofiware. Object orientation also ajds
sofiware reuse. Onee functionality is created in one program, it can easily be reused in

other programs,

[n conmrast to procedoral programming focus on the interaction between daty
=nd functions, the design of objects and the interactions between those objects became
“e primary elements of object ariented program  design. Object  Oricnled
srogramming groups data into classes and operations on those ¢lasses. Conceptually,
&= "same” operation might do different things, depending on the classes of the data it
s being applied to. Typically, classes can be defined in lerms of other classes
mberitance), so that the data within a particular instance of a class, and the operations
olicable o those inslances, can be shared betweer the new class and the classes

from which it inherits.

The major motivation factor in the invention of object oricated approach is to
salvape some of the flaws encountered in the procedural 2pproach. OOP tracts data as
2 crtical element in the program development and does not allow it to flow freely
sround the sysytem. It ties data more closely to the functions that operate o il and
proteets it from accidental modification from outside Runctions, QOP allowes us 1o
Secompose a problem into a oumber of entities called ohjecls and then buildes data

and functions around these entities,

Atype of programming in which programmers define not only the data type of
2 data structure, but also the types of operations (functions) that can be applied to the
data structure. In this way. the data structure becomes an object that includes both
data and functions. Tn addition, progranuners can create relationships between one
ohject and another, For example, objects can inherit characteristics from other ohjects.
One of the principal advantages of ohject-oriented programining techniques over
seeedural propramming techniques is that they erable programmers fo creaie

16



madules that du not need to be changed when a new tvpe of object 15 added, A

programmer can simply create 3 new ohject that inherits many of its features from
existing objects. This makes object-oriented programs essier o maodify.

1.2.2. Basic Concepts in OOP

The basic terms that you cught to know about QOP concept are -
®  Ohjects
* Classes
* [Inheritance

= Polymorphism

Besides, you need to lecamn about data abstraction. Data encapsulation,
Oynamic binding, Message passing, E-R relationship as they will help vou L
snderstand OOP’s advantages and OOP concept. All these are deluiled in the

llowing scctions. ;

1.21.1. Objects

Objects are the central idea behind OOP. The idea is quite simple. An object is
= bundlc of variables and related methods. A method is similar to a procedure, A
methed is an operation which can modify an objects behavior. n other wordz. il is
something that will change an objeet by manipulating its variables. Like “fanctions’ in
CorCi+,

The basic idea behind an ohject is that of simulation. Most programs are
smtten wilh very little reforonce to the real world objects the propram is designed to
work with; in object orented methodology, a program should he written to simulate
e states and activities of real world objects. This means that apart rom looking at

data stfuctures when modeling an object, we must alsa look at methods associated

17



with that ubject, in other words, functions fhat modily the objects attributes. That is,
both attributes and functions of an cntity (single object) are all lugether called

‘object’.

Now the question arises what are the attributes. Object can be a person. a
place, a bank account, a table of data ar any item that the program must handle. When
% program is exceuted, the objecls interact by sending message to one another. These
messages depend on the kind of varizbles or data types that are being used in that
object. The following example will make it clearer. Tn a program it is an ohject known
= studenL. Under this object the dutz or attributes are Name, Date of birth, Marks etc.
These attribute i.e. variables will be used to interact with other ohjects or 1o
manipulate in other functions. In a sensc these are the characteristics of the
chject. Under ‘student’ the data funclions are total, average and display. Both this
atinbutes and functions make up this whole as an object. Figure 2.1, illustrates this .

OBIECT - Student

_lj_le.ﬁ.: - name
- date_of birth
= marks

FUNCTIONS ; - total
= WYETage
- display

Figure 2.1. Student Object

In other words. an vbject is an instance of a class. It can he uniguely identified
oy its name and it defines a state which is reprosented by the values of itg attrhutes at
2 particular tme.
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2.2.2.2, Classes

thic hasically mecans is that we

d whether we have

A class is a blueprint for an object. Whiat

ide a blueprint, or an outling of an object. This blueprint is vali

prov
one or one (housand such objects: A class does nol represent an object;
ohject should have as well as 211 the methods it should

it reprosents

all the information a tymcal
sidered to be an extremely exlended TYPF declaration, since

have. A class can be con
not only are variables held but methods tao. It therefore provides jmplementation

etuils for the data structure used and QpETations,

A class is an actual representation of an Ahsiract Data Type (ADT). A class is
ADT). It defines attributes and methods

e implementation of an abstract data type (

which implement the data struclure and operations
of classes are called objects. Conseguently, classes define properties and hehavior ol

of the ADT. respectively. Instances

sets of objeets.

An ohject may be delined by elass. Think of a class as a blueprint for making

objeet instances. It provides all the information needed to build new instances of an

object. Each class defines the internal variables that hold the data of an object instance

and the ways, or methods. A class A 5 called ‘abstract class® if'it is only uscd as a

super class for other classes.

2.2.2.3. Inheritance

Inheritance is the mechanism which allows a class A to inherit properties of a

class B. We say A inherits from B, Objects of class A thus have accesscs 10 attributes

wnd methods of class B without the need to redefine them. The lollowing definition

defines two terms with which we are able o refer to participaling classes when they

use inherfance.
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1f class A inherits from class B. then B is called super class af A. A 1s called

suhclass of B, Objects of a subclass can he used where objects of the corresponding
super class are expected. This is due to the fact that objects of the subclass share the
same behavior as nhjects of the super class. In the literature you may also find other
terms lor super class and subclass. Super classes are also called parent classes.
Subelasses may also be calted child classes or just derived classes. Bubclasses can
alsn override inherited methods and provide specialized implementations for those
methods.

1.2.2 4. Polymorphism

Polymorphism means that different ohjects respond distinetively to the same
message. For cxample, when you send the same message, ‘cost’ 1o 4 spike-bicycle
object, mono-cycle object and tandem hicycle ohject, each onc responds

sppropriately. All of these cycles of the class bicyele have its own individual price.

Polymerphism plays an impertant rele in allowing objects having diflerent
internal structures to share the same extemnal interface. This means that a gencral class
of operation may be aceessed in the same manncr even though specific achons
sssociated with each operation may be accessed in the sume manner even though
specific actions associated with each operation may differ. Polymorphism s

extensively used in implementing inhentance.

1.2.3, More OOF Concepts

2.2.3.1. Data abstraclion
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The public interface. formed by the collections of messages understood by un

object, completely defines how to use this objeel. Programs that want to manipulate
an object, only have to he concerned about which messages this object understands,
and do not have to worry about how these tasks are acly; eved nar the internal structure
of the object, 'The kiding of internal details makes an object abstract, and the
technigue is normally known as data abstraction. With abstraction you create 1 well-
defined entity which can be propetly handled These entities define the data structure
of a set of items, An entity with the propertics just deseribed is called an abstract dajy
“pe (ADT). However, data abstraction and data hiding are slmost same. Abstraction
efers o the act of Tepresenting esscntial without including the background details or
explanations| 5],

2.2.3.2. Encapsulation

Encapsulation means that the data and instructions for variable are wrapped up
gether and treated as a unit, The blucprints for these vanahles are callad vhjects.
ook ar the Figure 2.1 - The ohject ‘Student” is using three types of data or varfahle,
'Bey are napre, date-of-birth and marks. Ajl these variables are used to Interact with
Sther objects and are used iny Tespective objective’s function, All these dala or variahle
weether called encupsulated and the process s known as cneapsulation,

2233. Messapes / Message passing

Objects are autonomous entities which only provide a well-defined interface.
Wed like 1o talk of objects a5 if they are active entities, For example, objects "are
msponsible” for themselves, "lhey" might deny invocation of u method, ete. This
“stnzuishes an ohjeet from a module, which is passive. Therefore, we doa't speak of
Eucedure calls, We speak of imessapges with whicl, we "ask” an ohiect to invake one
W wts methods. Software objecls interact and communicate with each other using
essages. lixample- the key word in a programming language ‘employee salary
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iname)” will first refer first {he object name which is here employes, then the messape

or variable which is here salary and then the information whick is here name.

2-2.3.4. Overloading

Overloading, in OOP, means the ability to assign multiple meanings to the
aames of aperators and functions. For example, the operator +. normally associated
with arithmetic addition can be overloaded to add one ligi to another in a certain

contexl.

2.1.3.5. Dynamic Binding

Dynamic binding means that the code associated with o given procedure call is
sot known until the time of the eall at run-time. Think 03 an object which has a certain
fmetion and that was inherited from it's respective class, Thus every object of that
class will inherit the function but wont have any clfect unless or until it is ealled. One
‘mportant reason for having dynamic binding is that it provitdes a mechanism for
selecting between altematives which is arguably more robust than explicit selection

2y conditionals or pattern malching, [5|

1.12.4. Advantages of OOP

we now describe the major advantages of QQP, Generally, the advantages are:
* simplicity: software objects model real world objects, so the complexity is
reduced and rhe program struclure is very clear:
*  modularity: each ohjeet forms g scparate eotity whose internal workinps arc

decoupled from other parts of the systcin;
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modifability: it is casy to make minor changes in Lhe data representation or

the procudures in an OO program. Changes inside a class do not affocl any

other part of a program, sincc the only public inlerface that the external world

has o a class is through the use of methods,

extensibility: adding now fealures or responding to changing operating

cnvironments can be solved by introducing a few new ehjects and modilying

sOme exisling ones.

mainlainability: ubjects can be muintained separately, making locating and

fixing problems easier.

re-usability: objects can be reused in different programs,

Provides a clear modular structure for programs. ‘Ilds makes it eood for

defining abstruct datatypes, where implementation details are hidden and the

unit has a clearly defined interface.

Provides a good framework for code libraries, where supplied soltware

components can be easily adapted and modified by the progrummer. This is

particularly uscful for developing graphical user interfaces,

Makes it easy to maintsin and modify existing code, as new ohjcels can be

created with small differences to existing ones.

The typical programmer’s advantages arc .

- Multiple-inheritance, where classes can inherit from mulliple super
clagses.

Mulli-method dispatch, where operations can be specialized not jusl on a
single object, but on any of the arpuments for the operalion, or any
combination of thuse arguments,

— Method combination, in which the means by which scveral applicable
operdlions to a particular set of arsuments can be combined, s ilself an
ohject-oriented specification, definable by the Trogrammer.

~ Operations that can specialize on particular instances of classes, rather than
on just the broad class of the arguments,
shared class variables (slots, attributes) that are shared by all instances of a
class, in addition to instance variables which are unique to cach instance.
Specification of the creation aperation for instances of & ¢lass 4s an object-

vriented program, definable by the programumer.
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—  The behaviour of operations on objects (methnds) are themselves defined
as first-class objects, which can be specialized by the programimer,

_ Access to classes themselves as firstclass objects. The objects which
define the behaviour of classes are themselves classes, usable directly by

the programmer.

2.1.5. Drawbacks of OOF

= Much of it is a philosophy. Bul, the OOP philosophy is nol always the best
philesophy for many types of applicalions.

«  There are somc studies that show that OOP only pays ofl" if a programming
project is "well-managed". There are also a few studies that show that even
1on-00P COBOL projects can achicve the same [amous "code reuse" and
"flexibility" goals that OOP lays claim to if managed properly. Thus, ODP's
goals may be achievable simply fhrough commitment to cortain goals, and 0O
languages arc nat a prerequisile. However, lel's continue assuming OOP 15
unique.

= [Instance (or shared class) variables of an objecl can be accessed by class-
specialized functions, and called the same way as any viher function.

= Torsimple or easy (even lor semi hard) programs, procedural approach cun be
a good solution. But for the hard oncs it is not.

»  Some arpue thut QOP is still important cven if not dealing directly with GUI's,
In my opinion, much of the type about OQP is faddish OOP in itsell daes
NOT allow programs to do things that they could not do before. OOP is more
of a program organizational philosophy rather than a set ol new external
solutions or operations.

«  lowever, there is a slight cost in terms of efficiency. As objects are normally
referenced by poeinters, with memory allncated dynamically, there is a small
space averhead to store the pointers, and a small speed overhead to find space
on the heap (at run-time) to store the objects. For dynamic methods there 1s an

additional small time penalty, as the method (o choose is found at tun time, by
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searching through the abject hicrarchy (using the class precedence list for the
object). Thesc days, these efficicney penalties seem to be of relatively little
importance compared with the software cngineering benelfits.

* OOF is not a new solution for unsolved problems, hut only a theory (active

theory of course) acting to have better solution for tough programs.

2.2.6. Object-Oricnted Analysis and Design (O0AD)

Ohject-oricnted analysis and design (OOAD) is n software engineering
spproach that models a system as o group of interacting objects. Each ohject
represents some colily of interest in the system being modeled. and is characterized by
its class, its state (data elements), and its behavior, Various models can be created 1o
show the stalic structure, dynamic behavior, and run-time deployment of these
collaboraling objects. There are a number of ditferent potalions for representing these

models, such as the Unified Modeling Language (UML),

Object-oriented analvsis (OOA) applies object-modeling techniques to analyze
the functional requirements for a svsten. Object-oricnted design (O0OD) elaborates the
analysis models (o produce implementation speci fications. OOA focuses on whal lhe

system does, OOD on how the system does it.

2.2.6.1. Object-Muodeling Technique (OMT)

The ohject-modeling technique (OMT) is an object modeling language for
wiltware modeling and designing. Tt was developed circa 199] by 12 umbaugh, Blaha,
“remerlani. Eddy and Lorensen as a method to develop object-oriented systems, and

= support object-oriented programming [7].
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OMT s a predecessor of the Unified Modeling Language (UML). Many OMT
=odeling elements are tommon to LML

1.2.6.2, Object-Oriented Software Engincering (OOSE)

Ivar Jucobson's Object-Oriented Soflware Engincering (OOSE) s one of the
SEETUsors o the more modem Unified Modeling Language (| ML), DOSE includes a
Squirements, an dnalysis, a desipn, an frnplemmmﬁnn, and g lesting model, The

Sagrams. Thig model defines the limits and ﬁmcti-::ma]il} of & system. The problem
Somain object diagram provides a logical view of the Systemn, which is used 1 speeify

¢ use cascy for use case diagr:mu[ﬁ].

23. UML Clasq Dagram

The Unified Modeling Language (UML) s 4 Junguage-a;_most:'m non-
soprictary inodeling lunguage that can be used to design object-oricuted systems. It g
=nerally reparded as the complete specification of (0, as an abstruct design
=pressed in ML ean ideally bhe implemented in any 00 Pragramming languapes,

ML specifies, Among other things, 4 set of component Lypes and reIin-:umhip:.-.

[ the Unified Muodeling Language (UML), a class disgram is g type of stalic
esure diagram thal describes the structure of 3 svstemn by shuowing the sysiem's

s, their attributes, ang the relationships between the classes [2],
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The UML provide mechanisms 10 represent cluss members, such as atinbutes
and methods, and additional information about them. To specify the visibility of a
“iass membet (atiributes and methads) there arc the following notations that must be

placed befure the member s name :
public
protected
private

package

The UMI. specify two types ol scope fur members: instance and classilier. In
the case of instance members, the scope is a specific instance. For attributes, it means
shat ite value can vary between instances. For methode, it means that its invovation
affects the instance state, in other words, affects the instance attributés. Otherwise, in
the classitier member, the scope is the class. For aliributes, it means that its value 18
ecual for all instances. For methods, it meuns that its invocation do not affect the
instsnce state. Classifier members are commonly recopnized as “static’ in many
programming languages. To indicate that a member has the classifier scope, its name

~ust be underlined. Otherwise, as default, the instance scope is considered.

The Generalization relationship indicates thal one of the two related classes
(the subtvpe) is considerad o be a specialized form of the other (the supertype) and
supertype is considered as Generalization of subtype. Tn practice, this means {that any
mstance of the subtype 15 also an instance of the supertype. An cxemplary tree af
generalizations of this form is found in binomial nemenclature: human beings are 4
subtype of simian, which are a sublype of mammal, and so on. The relationship s
most easily understood by the phrasc 'A is & B' (a human iz a mammal, a mammal 15

an animal).




twar subclasses [2] |

The UML praphical representation of a Generalization
shape on the supertype end of the line (or tree

subtypes as ip figure 2.2, which chowe 8
supercluss and two subclasses,

15 2 hollow mangle
of lines) that connects it to

UNE o morg

Lencralization g« ample

between pne

The generalization relationship is also known as

the inheritance or "jy 2" relutionshin,
the generalization relationship is alsa known as the "
superclass, base class, or hase type. The subtype in the gencralization

' kfiown as the "child", subclass,
uheriting type [3],

The super type in

parenl"”,

telationship is
derived class, derivedd type, inheriting class, or
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Chapter Three

Design Concepts

3.1, Project Objectives

* Survey the object-oriented development methodologies and find their
strengths and weaknesses against our approach ,

* Provide a software ool that implerents this new approach for cblaming the
static class diagrams from text of the problem in the soflware requirements.

* Making this tool is able to generate skeleton programming codes in some of
object oriented programming languages .

* Making the process ol building object-oricnted software easier and simpler,

2. Architectural Desi gn

2.2.1 System's Definition

When the lextproblemn statement is defined in a software requiremcnls
document by the software engineering or the developer ... etc A stalic  class
diagram is constructed from softwure requirements and problem statementy hy

following the steps below:[1]

ldentify the list of all nouns and noun phrases from the problem statement.

I
q

These nouns and noun phrases represent classes and atljectives represent

altributes. A software engineer/practitioner obtains such a Hst from the
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problem  slatement, usc cases, actor-goal list or application narrative

deseription .

Make a refinement for the nouns determined in step 1. Such nouns represent
valuecs for attributes, or nouns that are identical W other aouns. This step 1s
important to ease the process of having the static diagram, but it is not
necessary, nouns that are not related to the problem slatement are isolated
classes in the static class disgram. This means that they are not part of the
syslem. Nouns that are identical according to the prohlem statement appear in
the static class diagram with the same attributes and associations as ather
nouns. From that one also needs to pick one of such classes. For example. in a
problem statement concerning a university, a teacher may be called by a
teacher, or a prolessor or an instructor. Such nouns mean the same thing in this

problem statement .

. Arrange the nouns from step 2 into a matrix keeping the order of such nouns

the same in the rows and columns. The nouns that appear in the left column is
enlled “lefl cell™ in the paper, and the ones that appear in the top row is called
"top row”, In this early step, one keeps the nouns and noun phrases at the tap
of the list and the adjectives at the bottom ol thic list.

Fill up the table with the letters (1, H, P, U or keep it empty); by answering a
YES/NO questions. The four questions are: Is & “left cell “ 2 “lop row™?, Has a
“Iefl cell” a ** top row™ 2, Is a “left cell” part-of 4 “lop row”? and Does a “left
cell™ use a “top row™?, conseeutively. It is important to notice thal once a cell
is occupicd by a letter, you don’t need to do the rest of the guestions for that

particular cell.

. The answers of the four guestions must be according to the problem statement,
use cases, actor-goals or application narrative description. In @ university
prohlem, lhe answer for a question such as “Is the graduate-student a gtudent?”
is yes. The answer for *I las Student information a daic?” is yes. On the other

hand, an answer for the question such as “Is a student a graduate-student?” is
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no, since there is a student who i nol a graduate student far that

probiem
dommain,

. Identify those nouns which are classes and thasc which are atirihutes, Any row
that has an “H” letter is 4 class, as for those rows which don’t hav

& an Ry
letter is Jeft to the software practitioner to identify. Rows thay have more than
one “T" is a class, also the row which has a ginple “|*

adjectives, all of them arc attributes :

is also a class. Ax for the

7. Rearrange the nouns again in the table

taking into account that al] candidate
classes must be sorted aceord; ng fo the number of “H” letters in cach row and
the others are kept to the end of the list for the classes, while the artibules ang
methods should oceupy the tail of the List. Fill up the lower half of the Imyatrix
with letters by asking the simple four questions again,

Each identified class in the fuble should have a ¢luss ciagram. [f ypu are using
UML models, a stand alone class is drawn by the name ol the ¢lass .

Identify the hierarchy by connecting classes using the cells containing [
letters. An L-shape is formed between two candidate classes. For the hierarchy
stair-shape like is obtained by tonming more

cells,

than one L-shape froni thase o

10, An UML static ¢lags diagram is obtzined from the information you obtained

from the previous step.

L1. For the <p cells, ammange them inte aroups according the groups of “I" cells.

For example, a stand alone “P"
cell” is an attribute in the class “top row”, For two “P* cells in u row, find the
cquivalent of “T" cells that i the Wer part of’ L shape from a row in the
op, Those are part of the lower L-shape, and thig attribute is part of the class

which is in the higher L-shape of “1” salls. A Eroup of three “P" cells is the
same and you need to find the Upper 1

I 4 10w means that this is an attribure “leff

~shaped class upon identifying the
Altribute position of an uttribyte.
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12, For those “P™ cells. which are classcs, or thosc classes that have “has-a"

associalions with another class, The first step is to locate the posilion of the
class which should he connected to another class, This i1s done using the same

as step | 1.

3.2.1.1. A Case Study [1]

Assume that the following text/problem statement is taken from a software

reguirements document:

Vessels are one kind of containers that contein liquids, vessels vre different in shapes
ond sizes. Each vessel hos o capocity which is the maximum guantity of the substance that is
contained using o vessel. The amounl of substance in @ vessels wobbies between zero to the
maximum af the capacity of a vessel. When someone fills up @ vessel, he/fshe is going to add

some substance o the existing substance in the vessel.

A lot of shapes of vessels are availoble, but we are concerned with few of them, some
of them which are rectanqular tanks, this lype hos o fectanguiar base ond o height, the |
rectangular base js jaentified by its length ond width. A cubic tank which is the some os g

same value. A cylindrical lenk has a circular base and height. A cireulor base is identified by

rectanguior one except that the base s o square bose ond both length and width have the
it rodius.

To construct a static class diagram form the above problem stalement, the steps are

undertaken as follows:

- The first step in analyzing the problem slatement is to identify a list of nouns
and noun phrases, such as vesscl, container, size, capacity, tank, reclangle,

square, height. length and width.




The next step is to take some of those nouns out of the list. Such nouns are

those which are identical or they reler o the same thing. In the problem
statement, tank, vessel and conlainer are synonyms of the same thing. So
vessel is picked up. Some nouns are not part of the problem although they are
mentioned in the problem statement. A sofiwarc engincer/practitioner must
take them out ol the list such as substance and liquid. In this prablem. liquid is
nol part of the problem. Even if the software engineer/praciitioner chooses not
to take the liquid out. Such & class would be an isolated class in the static class

diagram.

- All names that are generated from the previous step are arranged in an

adjacent matrix as in figure 3.1.

- Till up the table (below the diaponal) with letters (I, H, P), 1o have the letter L
'The answer for the following question must be ves, Is “Left cell” a “top row™?,
For example “Is a rectangular tank a vessel? . The answer is yes. Therelore,

the cell that corresponds to rectangular tank with vesscl should havean “T™.

- If the answer for & question is no, the cell remains empty. Like “Is a capacity a

vessel?”. The answer is no, therefore, the cell remains empty.

- Move to the next question which “is part-of” question. A question is penerated
to have an answer either yes or no. The question is *“Has (left row) a (top cell)
7" or “Is the (lefl row) part of a (top cell)?™. II the answer to any of them is
yes, then the corresponding cell 15 marked with a “P”.

- The next question to fill up the tsblc is “Has (left row) a (top row)?™ If the
answer to this is ves, write an “H” in the cell corresponding 1o the “left row”
and “top ccll”. In the example, some cells are changed to “H”,



- T'he table now becomes like fizure 3.1, Any row that has a P lelier means that

this is an attribute. A row which has a single “1"” is a class. Others would be &
class if the row is an adjective. That means it is an attribute. If'iL is a verb, then
it is considered a method .

EEEEIEIEE E
Sl&lgdz|z|3|2|72
“118¢é |35
4”5
Vessel I C
Capacity Pl I A
Amount 1 I A
. Rectangulartank | 1| H|H| T C
Cubic tank 1T HIH] O C
Cylindrical tank | 1| H | H [ <]
Length ) F I A
Height il M | Bt Ll A
Width P J | A
radius ] P 1| A
|

Figure 3.1. Ohject-Oricnted Relationship Information [1]

- With & pencil, form the Fnglish letter L by connecting I-cells tagether. You
need to farm 2 stair-shape so you can have the hierarchy form of the class
diagram. The first path is (Vessel 2 Reetangular Tank, Rectangular Tank =
Cubic Tank) and the next path is (Vessel 2 cylindrical Tank}) as shown m

- UMI. shapes of the hierarchy are drawn as shown in Figure 3.3 .

- Rearrange the tablc so that the classes are at the top and Lhe attributes are at
lhe bettom and apply the same for all of them as shown in Figure 3.2. The
rearrangement should take into consideration the mumber of “17 cells within

each tow, The rows should be sorted in ascending order.
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Vessel |
[=Amaimt
“Capecily

52

Cylindrical_Tank | Rectangular Tank |
Razius - -Length

FHEighE -\Wildth
I -Heighi

__E:unic_Tanh

i

Figure 3.3. UML. Static Class Diagram [1]

3.2.2 System's Block Diapram

The tollowing figure shows our system's block diagram which consist of the

user , the soflware application and the class diagrams with their codces.

|75tEp 1 |

Step i
Step 3

User | . Saftware Lool
SRl L

;
N/

Class Diagram and |

Skeletan Codes |

Figure 3.4. System block diagram.
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3.3. System Modeling

In this section. will act on modeling our system hy using Use Case and
sequence modeling diagrams.

3.3.1. Use Case Diagram

A use case diagram shows a set of use cases and actors and their relationships.
Use case diagrams address the static use case view of a system . These diagrams are

especially important in organizing and modeling the behaviors of a system .

Usar-System Interacilon
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Figure 3.5. Use Case Diagram




*3.2. Sequence Diagram

A sequence diagram is an interaction diagram that emphasizes the lime ordering

of messages . Sequence diagram address the dynamic view of
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Figure 3.6. Sequence Diagram
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Chapter Four

Detailed System Design

In this chapter

2 detailed deseription of the design of di
sMnponents and maodules,

frerent system
including system architecture, How

charts, GUI design,
=odules and specifications,

=1 Design Options

In thig Section, we demansreate design option for the Syslem,
= choose it in implementing (he SYstem, i lerm of oulput formt and programming
R un e,

dnd discusg whay
Y

L1 Qutput Format

In our system. we choose to design (he output -which represent the class
szram of the le besides a skeleton Progranuming codes for

oriented program ming language,

mput problem- as XML §
se Classes in VB Net objeet-

LLI. XML

XML (Txtensible Markup Language) is a Aeneral-purpose specifcation for
H0g custom markup languages. It s classified us an extensible langungpe, hecause
&llows the user define the mark-up clements, Xu1 e PUTPOSE i3 to aid infom

ation
ta. especially vig the

“ms in sharing structured da

Intemnet to encode dm;u:ncnfs._
10 sertalize datg,
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AMLs set of tools helps developers in creating web pages but its usefulpness
£0cs well beyond that, XML, in combination with other standards, makes it possiblc
to define the content of a document separately frum its formatting, making it casy to
reuse thal content in other applications or for other presentalion environments, Most
mportantly, XML provides a hasic syntax nat can be wsed w share information
between  different kinds  of computers, dilferent applications, and different

orgamzations without necding to pass through many layers of conversion. [9.10]

XML began as a simplified subset of the Standard Generalized Markup
Languape (SGML), meant to be readable by people via semantic constraints;
*pplication languages can he implemented in XML. These include XHTMIL, RSS,
MathMI, GraphML, Scalable Vector Graphies, MusicXML, and others, Moreover,
AML. is sometimes used as the specification language for such application languages,
XML 18 recommended by the Weorld Wide Web Cunsortium (W3C). It is a fee-free
open standard. [10]

Why XML 7 Advantages of XML

* XML provides a hasie syntax that can be used (o share information between
dificrent  kinds of campurers,  differenl  applications, and different
urganizations. | 10] XML data is stored in plain text format. This software- and
hardware-indepandent way of sloring data allows different incompatihle
systents to share data withow needing to pass them through many layers o
conversion. This also makes it casjer to expand or upgrade to new operating

systomns, new applications, or new browsers, without losin L any data.

»  With XML, vour data can be available (o all kinds of "rending machines"
(Handheld computers. voice machines, nows leeds, eic), and make it more

4vailable for blind people, or people with other disahilitics, [10]

= XML provides a Ealeway for communication hetween applications, even
applications on wildly different systems. As long as applications can share

data (through HTTP, file sharing, or another mechanism), and have un XML
a7




parser, they can sharc structured information rhat i eacily processed.
Databases can trade tables, business applications can trade updates, and

document sysiems can share information, [10]

* It supports Unicode, allowing almost any information in any written human

language to be communicated.

* It can represent common eomputer seience data structures: records, lists and

trees.

* [Its self-documenting tormar deseribes structure and field names as well as
specific values.
* The strict syntax and parsing requirements make the necessary Parsing

algorithms extremely simiple, cllicient, and consistent.

+  Content-based XML markup enhances scarchability, making it possible for

ageals and search engines to cateporize data instead of Wasling processing

power on context-based full-text searches. [10]

+ XML is heavily used as a format for document storage and processing. hoth

online and offline.
= It is bused on international standards,
* It can be updated incrementally.

» It allows validation using schema languages such as XSD and Schematron.
which makes effcctive unit-testing, firewalls. acceptance feshing, contractual

specification and soflware construction easier,
» Itis platform-independent, thus relatively immune to changes in technolo av.

« Its predecessor, SGML, has been in use since 1986, so therc is extensive

experience and software available,

30 we store the vutpat of our application as XML file that represents the
tamed class with their attributes and operations. Another XMI. file wag penerated
© represent the whole problem from its input text and through its stored matrix tw its

mtpute classes.
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4.1.1.2. Classes Skeleton Programming Codes

We gencrate a skeleton codes ol the obtained ol

ASSEs representing the classes |
their data members (attributes) and

their methods (operations). Also we represent the
classes inheritance hierarchy and their constructors. Al fhut

Was represented as
VB.Net class files (the

following section explains why we use VB.Net ).

9-1.2 Visual Rasic. NET Programming Language

Visual Basic.Net is gne the visual studio dot net programming languapes
that it has many features by its

other hand we used VB.Net ay

which means libraries and simplicity ot using them. In

er other Visual Studin languages like VOt ar Cr

bSccause we have more expericnce and background in V

B.Net than the others,

Other important reason of choosing VB Net that

1t is a fully ghijcct. oriented
sonsiruet a5 we dealing with classes to program in objec

t- onented langoages , Alsy
VB.Net provides the EASIES!, most productive language and toul for rapidly building
Windows and web applications. Visual Rasic NET comes with enhanced visyyl
ncreased application performance,

easy porability und powerful
mtcgrated development env ronment (IDE),

Cesigners,

4.2. Architecture Of The System

The SCDC system consists of a Uraphical User Interlace (GUD) interacts with

Hie user 10 penerate the class diagram and the skeleton codes.
a4




4.2.1.GUI Design

The following figures show the GUI of our application
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Figure 4.1. Main Window,
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Copyright © X009
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Figure 4.5. About The System window,
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Computer Systems Engineer
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Figure 4.6. About Us window.

4.2.2, GUI Components

A File menu which allows the user to open problem text file | specify the output

folder or exit from the application .

tn Actions menu which allows to start analyzing of the problem text by finding
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. names and verbs or 1o start asking qucslions by message hoxes or radio bullons, )
| A Help menu show information about the system designers and how to use this
application,
% button for the user titled "Browse” thal allaws the user to select a folder of the
srohlem texl documents to open it and load it in the text box titled "Text of the
problem” where the document is a (txet) document. .
A text box titled "Project Name" lets the user 1o enter its project name . By default it
© will be the name problem text file.
A text box titled "Input Problem /Text File" that allows the user to enter the path and |
e name of the problem text file and loading it -by pressing "load” burton- in the text
sax titled "Text of the problem" instead of using "Browse" button.
A text box titled "Text of the problem” Lhat allows fhe user (o enter the text of the
=scr problem or editing the Lext that is loaded [fom the problem text file,
= bufton fitled "Starl Analyzing" that allows the application to start of analyzing the
=ntered or loaded text in the "Text of the problem” text box to find the candidate
souns and verbs to be classes | attributes or methods of the class diagrams.
* list box titled "Nouns List" displuys all candidate nouns to he classes or anributes,
A list box titled "Verbs List" displays all candidate verbs to be methads,
A text box titled "New Noun or Verb" that allows the user to enter new noun or new
verb to be added to the noun or verb st
A button titled "Add Noun" that allows the user to add the new noun that is entered in
e “New Noun or Verb” text box to the noun Hst,

button titled "Add Verb” that allows the user to add the new verb that is entered in ‘
“New Noun or Verb” text box to the verb list.

=umion  tlled "Remove Noun" that allows the user to remove the selecled noun |
= the rioun list.

sation titled "Remove Verh" that allows the vser 1o remove the selected verb from |
verk list. |

=51 hox titled "Edit Noun or Verh” that allows
2 i the noun or the verb list,

ufton titled "Edit Noun" that allows the user to load the selected noun from the |
w0 list into the "Fdit Noun or Verb" text box to be edited .
“ullon titled "TIdit Verb” that allows the user (o toad the selected verb from the |
= list into the "Edited Noun or Verb” text box o be edited .

sution titled "Messape Box Questions” that allows the appheation Lo start of askin g
= user of questions about the problem as message box [or each guestion.

A hutton titled "Radio Questions” thar allows the application to start of asking the
user of questions about the problem as list of radio buttons.

the user to edit the selecled noun or

4.3. System's Flowehart

In this section detailed functional deseription of dilfereat system components, and

“anctions contained within each component.
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49

Open Problem

I e D)

e
__ ! Problem Texl |
File
e )

F —_ —,
[ I

VB .Met Filos |
b=ty

| *( .7‘:I'|I1L1=Ilels.a|'||lrll
|

N e PR
. Palastine Polyimchmic Univeisil
.l'u}

i 7 Y | N Limrapy LE gt




44. Limitations

* Documents to be loaded as the text of the problem arc limited to be text fles.

¢ The analysis of the problem text to find nouns and verbs is limited to English
language only.

* The system does not check paraphrasing or the meaning of the words.

= The systems cutput skeleton code supports VB.NET obiect-oriented language

L

vnly .

4.5. Summary

In this chapter we lalked about a defailed deseription of the design of different
system comnponents and modules, including system architechire, flow charts, GUI

decipn and limitations.
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Chapter Five

Implementation and Testing

In this chapter description of how the components of the svstem were

implemented, and testing of the system.

5.1. Development Environment

The implementation of the system was done on Microsoft Visual Studio

2005 enviroument, using Visual Basic dot Net as programming language.

The software that wus used in the implementation and testing phascs consist of

- Microsoft Visual Studio 2005 Professional Edition very helpful IDE that
provided us ready implemented GUIT components that fucilitated (he design and
implementation of the system, we used this IDE 10 design the GUI, and Lo write

the source code of all fimetions.

- Microsoft dot NET Framework version 2.0 © should be installed on working
computer, in order to compile fo VB Nel source code and make it excoutable, alse
for the testing computers it should be installed as well, in order to run the

apphcation.
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Figure 5.1. Visual Studio IDE

5.2. Development Process

The development prucess was done through the following phases -

Phase 1. Development of Natural Language Processing (NLP) -
* Implementation of an open source libraries thar tokenize the input text and
classify the tokens
* Filter the NLP output to find the candidate classes names and their attributes

and methods names and storing them inlo two lists

Phase 2: Modifying the lists;
* Implementation of operations on the lisls such as adding, editing or
removing nouns or verbs lorm the lists.

® A linal NLP out is ready in the lists.

Fhase 3. setting up a message box module:
* A Yes/No yuestions message box is designed

* Iheresult of answering the questions is prepared to be stored in 3 matrix.




Phase 4: Integration of the outpu! of phase 2 with phase 3;

¢ The matrix is Glled and sorted then the relations between nouns and verbs
found,

Fhase 5. Integrity testing of the output of phase £ and review of the system.

Phase 5. Designing of radio bultons questions:

* Radio buttons questions besides message boxes questions.

Phase 7 Integration phase 6 with phase 4 and {esting.
» The mainx is filled and sorted then the relarions hetween nouns and verhs

found according to message boxes or radio bullons.

Phuse 8: Designing und implantation of the XML files.
» The classes and their attributes, operations and relations is written into XML
file.

» The whole project from text preblem and through the matrix and to the

obtained classes is stored as another XML file.
FPhase U; Integrity testing of the oulpul of phase 8 and review the system.

Phase 11); Txpansion of the system to gensrate skeleton codes
« Skeleton programuming codes in VB.Nel lor the oblained classes is generated

and stored as VB Net propramuning files (.vb)
Phuye 11 Inlensive integrity testing of the systern and delivery of the system.

Component testing was done during cach phase that included implementing

of any component of the system

5.3. Testing

[ this section we showed the error messages for invalid inputs to the system

and demonstrution of an example of using the system.
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5.3.1. Error messages
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5.3.2. Testing Example

Here we showed how the application interaction when applying the

foilowing example:

Input of problem text is 4 text file named Vessels Shapes.txl this filc has the

following text :

" Vessels are ane kind of containers that contain Uguids, vessels are
different in shapes and sizes, Each vessel has a capacity which is the maximum
quaniity of the substance that is contained using q vessel. Tha amount uf
substance in a vessels wobbles between zero (o the maxinmm ef the capacity of a
vessel. When semeone fills up « vessal, hetshe is going io add some substance ro

the existing substance in the vessel

A lot of shapes af vessels ure available, but we are concerned with few of
them, sume af them which are rectangular tanks. this type has a rectanzulur base
and a height, the rectangulur base is identified by ity length and wigth, A cubie
tani which is the same as a rectangular one axcept that the base is o Square hase

and both length and widih have the same value, A cvlindrical tank has a circdar

base and height. A circular hase is identified by ity radivs "

I'he following figure show how 1o apply the above problem text to the

application.

- Click "Browse" button or from file menu to apen and load problem text as Figure

.6,
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- Click "Start Analyzing" from Actions menu or "Start Analyzing" hutton.
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- Modify the candidate items in the lists by removing, editing or adding new items,
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Figure 5.8. GUI: after modifying the lists of candidate classes and methods.

- Click answering questions [rom actions menu and choose "Message Box" or
"Radio Buttons" and a serics of question will appear like the following figures.
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Figure 5.10. GUI: after start answering questions (question type 2) by "Message
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Figure 5.12. GUI: alter start answering questions by "Radio Buttons".

After answering all questions in message boxes or by clicking save in radio
buttons questions a window appears to specify the output folder of your
classes (XML files and VB.Net code files) as in Figure 5.13_ after than a

done message box appears with path of your output folder as in Figure 5,14
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Figure 5.13. Spccifying the output folder.
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Figure 5.14. Done message box

- After that open vour folder and you will find two XML files Allxml and

Class xml .

" All.xml Tile

=?xmi version="1.0" 7>

- <Project:-
<ProjectName >VESSELS_SHAPES</ProjectName>
<problermText >Vessels are one kind of containers that contain liquids,
vessels are different in shapes and sizes. Each vessel has a capacity
which Is the maximum guantity of the substance that is contained
using a vessel. The amount of substance in a vessels wobbles
between zero to the maximum of the capacity of a vessel. When
someone fills up a vessel, he/she is going to add some substance to
the existing substance in the vessel. A ot of shapes of vessels are
available, but we are concerned with few of them, some of them
which are rectangular tanks, this type has a rectangular base and a
helght, the rectangular base s identified by its length and width. A
cubic tank which is the same as a rectangular one except that the
base is a square base and both length and width have the same
value. A cylindrical tank has a circular base and height. A circular
base is identified by its radius .</ProblamText =

- <Matrix=

- =VESSELS>
<VESSELS>Is a</VESSELS >
<CYLINDRICAL TANK>Empty</CYLINDRICAL TANK=
<RECTANGULAR_TANKS >Empty</RECTANGULAR_TANKS>
<CUBIC_ TANK=Empty</CUBIC TANK:
<CAPACITY >Has a</CAPACITY >
<AMOUNT =Has a</AMOUNT =
HEIGHT =Empty</HEIGHT =
<LENGTH>Empty</LENGTH>
<RADIUS>Empty</RADIUS>
<WIDTH=Empty</WIDTH>
<Type>Class</Type=
< WESSELS >
<CYLINDRICAL TANK=




<\VESSELS =18 a</VESSELS>
<CYLINDRICAL_TANK=Is a</CYLINDRICAL TANK:
<RECTANGULAR. TANKS=Emplty</RECTANGULAR TANKS>
<CUBLIC TANK=Empty</CUBIC_TANK:>
<CAPACITY>Has a</CAPACTTY>
<AMOUNT=Ha=s a<=/AMDUNT=
<HEIGHT=Empty</HEIHT>
<LENGTH>Empty </LENGTH=>
<RADIUS=>Has a</RADIUS>
<WICTH=Empty</WIDCTH=
<Type>Class</Typo:
<JCYLINDRICAL TAMNK =
- <RECTANGLILAR_TANKS>
<VESSELS=1I8 a</VESSELS =
<CYLINGRICAL TANK=Empty</CYLINDRICAL TANK:
<RECTANGULAR_TANKS>Is a</RECTANGULAR TANKS>
<CUBIC_TANK=Empty</CUBIC_TANK=>
<CAPACITY>Has a</CARPACTTY >
<AMOUNT=Hag a</AMOUNT >
=<HEIGHT>Has a</HEIGHT>
=LEMGTH>Has a</LENGTH>
<RADIUS=Empty</RADIUSS
<WIDTH>Has a=/WIDTH >
=Type>Class</Type=
</RECTANGULAFR. TANKS=>
- <CUBIC TANK>
<WESSELS>Is a</VESSELS >
<CYLINDRICAL_TANK=Empty</CYLINDRICAL_TANK=
<RECTANGULAR_TANKS>1Is a</RECTANGULAR TAMNKS:=
<CUBIC _TANK>Is a</CUBIC TAMNK:
<CAPACITY>=Has a</CAPACITY =
<AMOUNT>Has a</AMOUNT>
<HEIGHT>Has a</HEIGHT>
<LENGTH=Has a</| FNGTH=>
<RADIUS =Empty=/RADILS>
=WIDTH=Has a</WIDTH >
<Type=Class</Type>
<fCUBIC TANK:=>
- ZCAPACITY>
=WVESSELS ~Part of</VESSELS:
<CYLINDRICAL_TANKE=Part of 2</CYLINDRICAL TANK=
<RECTANGULAR._TANKS=Part of 2</RECTANGLILAR. TANKS>
<CUBIC_TANK=Part of 2</CUBIC TANK=
<CAPACITY>Is a</CAPACITY =
<AMOUNT>Empty</AMOUNT >
<HEIGHT >Empty</HEIGHT =
<LENGTH=Empty=</LENGTH=>
<RADIUS>Empty</RADIUS>
<WIDTH=Empty</WIDTH>
<Type>Method </Typa =
=</ CAPACITY =
<AMOUNT >
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<VESSELS>Part of </VESSELS>
<CYLINDRICAL _TANK>Part of 2</CYLINDRICAL TANK>
<RECTANGULAR._TANKS>Part of 2</RECTANGLLAR. TANKS >
<CUBIC TANK>Part of 2</CUBIC_TANK>
<CAPACITY>Empty</CAPACITY>
<AMOUNT=Is a</AMOUNT>
=HEIGHT=Empty</HEIGHT >
<LENGTH=Empty=</LENGTH=>
<RADIUS>Empty</RADIUS>
<WIDTH>Empty</WIDTH >
<Type=Attrib</Typa=
</AMOUNT=

- <HEIGHT>
<VESSELS =Empty</VESSELS>
<CYLINDRICAL_TANK=Part of </CYLINDRICAL TANK=
<RECTANGUIAR_TANKS>Part of</RECTANGULAR TANKS>
<CUBIC_TANK=Part of 2</CUBILC TANK>
<CAPACITY> Empty</CAPACITY =
<AMOUNT=>Empty </AMOUNT>
<HEIGHT>Is a</HCIGHT>
< LENGTH>Empty</LENGTH=
<PADIUS >Empty</RADIUS >
<WIDTH>Empty</WIDTH=
<Type=Attrib</Type=
</HEIGHT=>

- <LENGTH=>
<VESSELS> Empty</VESSELS>
<CYLINDRICAL _TANK>Empty=</CYLINDRICAL TANK=
<RECTANGULAR TANKS=Part of</RECTANGULAR TANKS>
<CUBIC_TANK=Part of 2</CUBIC TANK>
<CAPACITY >Empty</CAPACITY>
<AMOUNT>Empty</AMOUNT >
<HEIGHT= Empty</HEIGHT=
<LENGTH=>Is a</LENGTH>
<RADIUS>Empty</RADIUS>
=WIDTH=Empty</WIDTH>
<Type>Attrib</Typo:
</LENGTH=>

= <RADIIS=
<VESSELS=Empty=/VESSELS>
<CYLINCRICAL TAMNK=Part of</CYLINDRICAL TAMNK=
<RECTANGULAR TANKS>Empty</RECTANGULAR_TANKS=
<CUBIC_TANK=>Empty</CUBIC_TANK>
<CAPACITY>Empty</CAPACITY>
<AMOUNT=Empty</AMOUNT >
=HEIGHT>Empty=</HEIGHT =
<LENGTH=Empty</LENGTH=
<RADIUS>TIs a</RADIUS
<WIDTH=Empty=</WIDTH>
=Type=Attrib=/Type>
</RADIUS =

— <\WIDTH:>
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<WVESSELS>Empty</VESSELS >
<CYLINDRICAL TANK>Empty</CYLINDRICAL_TANEK>=
<RECTANGULAR_TANKS>Part of</RECTANGULAR TANKS>
<CUBIC_TANK=Part of 2</CUBIC_TANK=
<CAFACITY=Empty</CAFACITY >
<AMOLNT> Empty </AMTUNT=>
<HEIGHT>Empty</HEIGHT>
<LENGTH=Empty</LENGTH>
<RADIUS=>Empty</RADIUS>

<WIDTH=1s a</WIDTH=
<Tyvpe=Attrib</Type>

</ WIDTH=>

< /Matrix=

=LML=

=Package>

<ProjectMame=VESSELS SHAPES</ProjectName=
=Class>
<ClaashName>VESSELS</ClaasMName>

< Attributes >

<ltem>AMOUNT </Item>

</Altributes=>

<Operations>

=Ttem>CAPACITY</Item>

< /Qperations >

<Supear>0bject=/Super>

< Sub=

<Ilem>CYLINDRICAL TANK-</ltem>
<ltem>RECTANGULAR_TANKS=</Item>
< [Suk>

</Class>

= (inss>

< ClaasMame=CYLINDRICAL TAMNK-</ClaasNama>
- < Attributes>

< ltem >=HEIGHT</Item>
<llem>RADIUS</Ttem >

< jAttributes:

= [0Dperatians />
<Super=VESSELS</Supel>

<Sub .."I}

=/ Class>

<Class>

<ClaasName> RECTANGULAR_TANKS</ClaasName>
<fAftributes>

<ltem>HEIGHT</Item>
<[tem=LENGTH=/Ilem:>
<ltem>WIDTH</Itam:=

</Aliributes=

<Dperations /=

<SLper>VESSELS </Super=

<5uh>

<[tom=CUBIC_TANK</Item>

<f5ub=




< /Class>

- <Class>
<ClaasName>=CUBIC_TANK</ClaasMNamz>
<Artributes />
<Qperations /=
<Syuper>RECTANGULAR_TANKS</Super>
<5ub /=
< /Class>
</Package=>
< MLz
</Project>

[ (Class.xm) File

<?xm| version="1.0" ?>
- <Package>
=ProjectName>VESSELS_SHAPES</ProjectName>
- <[ |gss>
<ClaasName>VESSELS</ClaasName=>
- = Aftribules>
<Item=>AMOUNT </Tkem >
< /attribltes>
- <Operafions>
<[lem>CAPACITY</ltem=>
</Operaticns=
«Super>0Object</Super>
- =5Ub>
<Item>CYLINDRICAL_ TANK</Ttem=
<ltem>RECTANGULAR_TANKS</Item=>
</Sub>
=fClass>
- «zClass>
<ClaasName>=CYLINDRICAL_TANK</CiaasName>
- < Attributes >
=Ttem>HEIGHT</Item>
«Ttem>RADIUS</Tlem>
= /Attributes>
< COperations /=
<Super>VESSELS</Super>
<5ub /=
< /Class==
- = Clags>
<ClaasMame>RECTANGULAR_TANKS </ClaasNamea>
= < Attributes>
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<[tem=HEIGHT </itom:
<ltem=LENGTH </[iem>
<Item=WIDTH=/Item>
</Altributles>
<(perations />
<Super>VWESSELS < /Super=>

- =<5ub=
<Item>CUBIC_TANK</Item>
</Subs=
<{Class=

- <(lass>
<ClagsName>CUBIC_TANK</ClaasName>
<Attributes />
<COperations /=
<5Super>RECTANGULAR_TANKS </Super=>
<5ub /=
</Class>
</Package=

Also vou will find a folder named VB Code and you will find four VB Net
eode fites in it (VESSELS.vb, RECTANGULAR TANKS.vh,
CYLINDRICAL TANK.vb and CURIC_TANK vh file )

VESSELS.vh File
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5.3, Summary

In this chapter deseription of how the componenis of the system werc
implemented, testing of the system. applying example, development process and

phases.
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Chapter Six

Conclusions and Future Work

Tn this chapter a description of the conclusions concluded from working on the

project, future work and improvements to be done on the svstem.

6.1. Conclusions

From working on this project the following is concluded:

_ Satic class diagram, their relations and their programming cedes is ohtained
using this application.
Using this application finding static class diagram, their relations and their
programming code become simpler and easier. Also it saves the time of the
user.

_ Team work is very effective in lurge system devclopment.

6.2. Future Work

Ihe following points can bg added to our project in funire:

The program thal we designied can generaie <keleton code in (VBNET). in
Future we can improve this program 10 penerate skeleton programming codes

in other langnages lke java C++Cr . ere.

T4
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Drawing the static class diagram to be compatible with Micresoll Visio or any

other drawing program.

6.3. Summary

The application works in effective way, and it iz able to find static clase
diagram from softwarc requiremcnts as WML format and generate skeleton

programming cedes for the nblained classes in VB.NET programming language.
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Appendix

Cea the atlached CD.
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