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Chapter_ |

Introduction

One of the largest application areas for computers is the storage and retrieval ol data.
We call this class of systems “information-based systems” or simply “information sys-
tems” because the primary purpose of such systems is managing information. Examples
of information syvstems are banking sysiems, library-cataloguing systems. and personal
information systems. Al the heant of such sysiems is a database against » hich we apply
transaction ta creale, retrieve, update, or delete items. Many systerns provide a web

interface w operate on the information] 1.

Information systems have gained importance because of the increasing volume of
information as resources. I'he data that these systems manage is often the most valuable
resource of an enterprise. Such data concern both the processes and the resources internal
to the enterprise-plants, gouds, people, ete... as well as information on external sources-

competitors, supplicrs. clicnts, ete [ 1

Information systems are data oriented that can be characterized on the basis of the
way they treat dato Ihe following wre some of the qualitics that characlerize the
infarmiation system

o Data inteprity. Under what cireamstanees will the data be corrupted when the

system malfunctions!?

e Sceurity. To which extent does the system proteet U daka from unauthorized

access?

s Duata avaitability, Under what conditions will the data become unavailable and

for how long?



« Transaction performance. Buecause the poal ol intormation systems 5 o
support transactions apainst data, the performance ol such systems can be
uniformly characterized in terms of the number of transactions caried oul per

unit of time [1].

1.1 Types of information system

The applications of information sysiems in the real world con be clas-
sified in several differemt ways. Vor example, several types of information
systemns can be classified as either operations or managemen intarmatian
systems. Figure 1.1 illustrates this conceptual classification ol information

systems applications.
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Figure 1.1 Operation and management classification of information syslems

Information systems have always been needed to process data generated by, and
used in, business operations. Such operations support systems produce a variety of
information produets for internal and external use, However. they do not emphasize

producing the specific information products that ¢an best be used by managers.



Further processing by management information systems is uswally required. The
cole of a business {irmt's operations supporl systems s o elficiently process
business  lransactions.  control  industrial  provesses,  supporl  enterprise
communications and collaboration, and update corporate databases,

Transactinn Processing System (TP8) are an important example of aperations
support systems that record and process dats resulling trom business transactions.
They process transactions in two basic ways. In hateh processing , transaction a
data are accumulated over a period of time and processed periodically. in real-time
{or online) processing, data are processed immediately afier a transaclion occurs.
For example, Point-Of-Sale (POS) systems at many retail stores use electronic
cash register terminals to electronically capture and transmit sales data over
telecommunications links 10 regienal compuler centers for immediate (real-time)
or nightly (baich) processing.

Process control sysiems monitor and control physical processes. For example.
a peiroleum refinery uses electronic sensors linked 10 computers 10 continually
monitor chemical processes and make instant (real-time) adjustments that control
the refinery process.

Enterprise  ¢ollabaration  systems enhance  team  and  workgroup

communications and productivity, and sometimes  called otfice automation
sy stems.
When information system applications Focus on providing infurmation and suppott
for effective decision making by managers, they are called management support
systems, Providing intormation and support for deeision making by all types of
managers and business professionals is a complex task. Concepiually. several
major types of information sysiems support i variety  of decision-making
responsibilities: (1) managemuent information  systems. (2) decision support
systems., and {3) exccutive infermativn systems | 21

Management  information  systems  that  take information  capiured by
transaction processing systems and produce reports that munagement needs for

planping and comtrolling  the  business. Minagement informution systems are



possible because the information has been captored by the Irnsiclion processing
systems and placed in orginizational databases |3].

Decision suppart systems give direct computer support (o managers during the
decision-making process. For example. advertising  mamigers may  use an
clectronie spreadsheet program o do what if” wnalysis as they test the impact of
alternative advertising budgets on the forecasted sales of new praducts,

Excoutive information systems provide critical intormation from a wide
variely of internal and external sources in easy-1o-use displays o executives and
managers. For example, top executives may use touchscreen terminals o instantly
view text and graphics displays that highlight key arcas of organizational and

competitive performance [2].
1.2 Two approaches of system development

Svstem development is done in many different wiys. this diversity can
confuse new emplovees when they works a svsiem developers. somelimes it
seems thal everv company develops infarmation systems has ils own approach.
sometimes different development groups within the same company uses different
approaches, and each person in the company may have his or her own way of
developing the syslem.

All system developers should be familiar with two general approaches 1o system
development, because they form the basis of virtually all methodologics, the

traditional approach znd the object-oricnled spproach.

[.2.1 The traditional approach

The traditional approach includes many variations based on technigues used o
develop information systems with structured and modular programming, This
approach is olten referred w as structured system development. A refinement {o
structured development approach, is called Intormation Engincering {IE), a popular

viarion,

¢ structured system development approuach

Structured analysis. structured design, and structured programming are the three



techniques that make up the structured approach. Sometimes these technigues
are collectively referred w a3 the Structured Apalysis and Design Technique
(SADTY | the structured programming technique developed in the 196050 was
the first attempt to provide guidelines 1w improve the quality of computer
programs. The structured design technigue was developed in the 19605, to
makes it possible 1o combine separate programs into more complex information
svstems. the structured analysis technigque evolved in the early 1980s is te help
clarify the requirements Tor the computer svsiem (o the developers before they

designed the programs.

¢ Structured Programming

High-quality programs are pot onlyv 10 produce the correct outputs each time the
program runs but also make it casy for other programmers to read and meodify
the program later. it programs need lo be moditied all the time. A structured
program is one that has one beginning and one end. and each step in the
program execution consists of vae of three programming constructs:

. A sequence of pragram stalements,

20A decision where one set of statements or another set of statements
ta the exceule,
3. A repetition of o set of statements | 3.

A complex system may be divided e simpler pieces called maodules. A system

that is composed of madules is called modulac, The main benefit of modularity is that
it allows the principle of separation of concerns o be applied in two phases: when
dealing with the details of each module in isobation (and ignoring details of other
modules] and when dealing with the overall characteristics ot all modules and ther
relationships in order to integrate them into a colierent system. 1 the two phases are
execuled in sequence tiest by conceitrating on modules and then on their composition.
then we say that the system is designed botlom up; the converse when we decompoese

modules first and then concentrate on individual module design is top down design [1].



s Structured design

As information systems continued to become increasingly complex through the 1970s.
each system involved many difterent tunctions. Lach function performed by the system
might be made up of dozens ol separate programs. The structure design technique was
developed to provide some guidelines for deciding what the sct of programs should what
cach program should accomplish, and how the programs should be organized nto a
hierarchy.

Two main principles ol structured design are thal program modules should be
designed so they are (1) loosely coupled and (2) highly cohesive. Loosely coupled
means that each module is as independent of the other modules as possible. which
altows each module to be designed and laer modified without interfering with the
performance of the other modules. IHighly ¢ohesive means that each module
accomplishes one clear 1ask. Thal way. it is easier to understand what each module
doss and to ensure that il changes to the module are required, none will

accidentaily atfect other modules [2].

Information engineering is a refinement to structured development that
begins with overall strategic planning to deline all of the information systems that
the organization necds W conduct iis business (the application architecture plan).
The plan also ineludes a definition ot the business functions and activities that the
systems need to support. the dati entities about which the systems need to slore
information. and the technelogical infrastructure that the organization plans to use
to support the information systents.

Fach new system project begins by using the defined activities and data entities
created during stravtegic systems planning, The activities and dota ure refined in the
project progresses, At cueh step the project feam creites moddels af the processus,
the data, and the ways they ure integrated,

'Ihe information engineering approach refines many of the concepts ol the structure
approach into a rigorous and comprehensive methodology. Both approaches define
information systems requirements, design of information systems, and construct

information systems by laoking at processes, data. and the interaction of the twa.

{



This text merges key concepts from these two approaches into one, which we will
refer to herealier o traditional approach. The traditional approach. in one version
or another, is still widely for information system development. although many
information systems project. Using Ohject-Oriented  (00)  technology-which

requires a completely different approach |6].

1.2.2 The object-oriented approach

An entirely different approach 1o information systems. the object-oricoted
approach view an  information sysiem as a collection of interacting abjects that
work together to accomplish tasks (2], This means that ohjects in a computer
system, like objects in the world around us, are view as thing. These things have
certain features, or attributes, and they can exhibit certain beavers | 7], There are no
processes or programs: there are no data entities or files. The system consists of
ohjects, an object is a thing in the computer system that is capable of responding to
messages. (his radically different view ol a computer system requires a different

approach to systems analysis. systems design. and programming.

Breause the abject-oriented approach views information systems  as
callections of interacting Object-Oriented Analysis (O0A) detines all of the types
of objects that do the work in the system and shows how the objects interact to
complete tasks. Object-Oricnted Design (QOD) delines all of the additional tvpes
ol objects necessary to communicate with people and devices in the system and
refines the definition of cach tvpe of object so it can be implemented with a
specific language or environment. Object-Oriented programming (0P} consists of
wriling statements in a programming language to deline what each tvpe of ohject
does [3].

What is different about the ohject-oriented approach? The object-oricnted
approach is based un a view of computer systems that is fundamentally different
from that of the structured approach, Onee the business events involving the system
have been identified. defining what the user requires means detining all of the types

of abjects that are part of the user's work environment (object-oriented analysis).



Second. o desipgn a computer system means 1o deline all the additional types of
objects involving the uscr interface and operating environment ol the computer
system and the ways they interact with abjects in the wser's work environment
(object-oriented design). Third, programmers must write statements that define all
types of abjects, including their attributes  and  behaviors  {abject-oriented
programming). Therefore, in some ways, everything is different with the object-

oriented approach 7).

1.3 Rescarch objectives

This research have several objeetives which can be summirized as follows:,

»  Understanding  of large systerm design such industrial information systems for
which all sofiware design of large scale are applied.

» Understanding and applying the different phases ol system developments life
cvele as applied 1o large scale system development and implementation,

« Llse the object oricnted software engineering W provide a syslem reguirement
definition and system requirement specification using some evoletiopary and
throw-away prototyping models to satisfy user negds.

»  Useing Unificd Modeling Language{UIML} in requirement specifieation and in
system design and implemnentation.

s Study of life cycle of soltware engineering progect and applying knewledge that
has been leamed in the ficld.

s Compare the design approach using OOD and OO0P with that obained using
structural programming and how the new svstem approach can be used o replace
the existing sysiemn with as less changes as possible.

o Among the differemt soltware life cyvcles, the most appropriate life cyvcle that fis
the needs for such systems will be selected and used to provide a reasonable

reasening for seleeting such a model.



1.4 Thesis Organization

The thesis consist of 6 chapters. Chapter | includes introduction o the inlormation
Management system.

In chapter 2 litralure review of object-oriented analysis and design with UMLL.

In chapter 3 system analysis and speification of industrial information systent,

In chapter 4 system designing of the industrial information system.

Im Chapter § about coding testing unites of the system as well as the inwgrated
testing of the system and implementation.

Finally Chapter & discusses the conclusions and future work that can carried out

on industrial infortnation system.
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Chapter 2

Literatitre review

2.1 Overview

The System Development Life Cyele {SBLCY is o widely used lramework
for organizing and managing the process. A svstem development life eyvele
typically defines phases that are completed by the praject team as they move lrom
the beginning to the end of the development project. The term life cycle is used
because every information development project has a beginning and eventually an

ending. Between these points in time. the project “lives” in one form or another.| 7|

The object modeling approach prescribes the use of methodologics and
diagramming notations thal are completely differem from the ones used for data
madeling and process modeling. In the lmie 80s and early 90s many object-oriented
methods were being used throughout industne. The existence of so many methods
and associamed modeling techniques was a major problem tor 1he object-oriented.
system development industry. 1t was not uncoemmon (or a2 developer (o have 10
learn several object modeling technigues depending on what was being used at the
tine. This use of difierent object modeling technigues limited the sharing of
muodels saeross projects (redueed reusability) and development teams, [0 hantpered
communicittion between team members and the users, which led (0 many ertors
heing introduced into the project. ‘These problems and others led to the efion to

dusign a standard modeling language[13].

The Unilied Modeling Language (UML) is a set of modeling conventions that is

0



used to specily or deseribe a software system in terms of objects [6].

The UML does not prescribe a method for developing svstems-only a notation that
is now widely accepted as a standard for cobject modeling. The Object
Management Group (OMG). an indusiry standards body, adopted the UML in
November 1997 [8].

Because the  object-oriented approach views information svstems  as
callections of ineracting Object. Object-oriented Analvsis {O0AY defines zll of the
types of ohjects that do the work in the system and shows how the objects interact to
complete tasks. Ohject-Oriented Design (OOD) defines all of the additional types of
abjects necessiry o communicate with people and devices in the syswem and refines
the definiion of cach wpe of ohject so it can be implemented with o speeitic
tnguage or environment. Object-Oriented Programming (OO} consists of wriling

slatements ina programming language Lo define what cach type of abjeet does [3].

2.2 The unified doftware development process

The Unified Sotlware Development Process (in short. Unitied Process, or UP ) has
its roots in the industrial experience within Lricsson manufacture, A manuiieturer of
lelecommunication eqeipment. in the late 1960s. Subsequently, thit expericnce led to
successor methodologies developed by two other companies: Objectory and Rational.
gained the stalus ol a widely adopted industrial standard [1].

The Rational Unified Process (RUP) is an object-oriented system development
methodology offered by Rational Software. RUP is their attempt to define a complete
methodology that. in addition to providing several unique feawres. uses UM, for system
models. In RUP. the term development process is synonvmous with development

methodology [3].

LI* uses the unitied modeling language throughout the sottware life cyule, As we
have observed, the rich collection of languages that constitue UMI, provides specific
notalions 10 specily, analyze, visualize, construct, and document the  artifbets that aryg
developed in the ik eyele of a soltware system. Soflware cngineering 15 1he netationg w

produce stundurdized blueprints that contain a number of ditferen diagrams, vuch



enlightening o centain aspect of the application being developed. UML is. however, an
important step in direction of a standardized language that would alkow all software
engineers 1w communicate and interact on rigorous grounds while developing or evolving a

given soflware system [1].

2.3 The phases of the unified process

UF consist of  ltour phases: Inception , Elabaration, Construclion. and [ransition

{see figure 2.1
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Figure 2,1 Activity { worktlows), with phases and ileration,

2.3.1 The inception phase

The purpose of the inception phase is 10 determine whether it {s worthwhile to
develop the wrget information system. In other words. the primary aim of this phase is 1o
determine whether the proposed information system is cconomically viable [6]. The
inception phase defines the scope of the praject by specilving use cases {which are similar
W the user stories) as with any OO development approach. The project team also
completes a teasibiliny study o determine whether resources should be invested in the

project [3] .



2.3.2 The elaboration phase

The aim of the elaboration phase is 10 refine the initial requirements (use cases).
reline the architecture, monilor the risks and refine their priotities, refine the business case.
und produce the project management plan. The reason Jor the name "elaboration phase™ is
obvious; the major activities of this phase are refinements or elaborations of the previous
phase [6]. The claboration phase focuses on two activities: (1) defining the requirements
and (2} creating o basic plan for the system architecture [3], The weam defines requirements
by creating use cose diggrams, class diagrams, sequence dingrams, and other UML
diagrams. Final cost and benefit estimates are also completed by the end of the elaboration

phase

2.3.3 The construction phase

The purpose of the construction phase is to preduce the first operational quality
version of the information system. sometimes called the beta release [6]. During the
construction phase, you build the software using several ilermtions, possibly creating
multiple releases of the sysiem.

RUP also defines workflows within each phase. They include business modeling.
requirements modeling. analysis and design, implementation, testing. deployment. con-
figuration and change management. and project management. Fach iteration involves
activities from all workflows. RUP also defines many roles played by developers and many
models created during the project. Typical roles include designer, use case specifier,
systems analyst, implementer, and architect |3].

2.3.4 The transition phase

The aim of the transition phase is to ensure thal the client's requirements have
indeed been met. This phase is driven by feedback from the sites at which the beta release
has been installed. (In the case of a custom information system developed for a specific
client. there will be just one such site.} Faults in the information svstem are corrected.
Also, all manuals ace completed. During this phase. it is important 1o try 1o discover any

previously unidentificd risks [6].



During the transition phase, we tum the system over to the end users and focus on

end-user training. installation. and support kinds of structural things |3].

2.4 Project management

Software development is complex. expensive, lime consuming, and usually done by
groups of peaple with vanying skills and abilities. 1§ it is simply allowed 1o “happen® the
result §s chaps. Chaos s avoided when software development is managed. Soflware
development must be planned, organized, and controlled, and the people involved must be
led [9).

'rocess mumagement 15 an ongoing activity that decuments, manages the
use of, and improves an orginization's chosen methodology (the "process™) for
svstems development. Process management is concerned with the aetivilies,

deliverables, and quality standards (o be applied to all projects [ 13].
2.4.1 Project planning

The first step in planning a project is to define and document the assumptions, goals,
and constraints of the project. A project needs a clear stalemen of poals 10 guide the
engineers in their daily decision making. Many engineers on 1vpical projects spend many
hours discussing alternatives that are known clearly to the project manager. but thal have
it been documented or disseminated properly [1]. Estimatien is calculation ol the
approximate cosl, effort, Lime, or resources required 10 achieve some end. Thus project
planning begins with estimation of the effort needed to do the work, how long it will
take, and how many people and other resources (such as computers, software tools, and
reference materiuls) will be required o do it [9]. Once estimates are available, a schedule
can be devised. the project manager is responsible tor scheduling oll project
aetivities, The projeet sehedule should be developed with an understanding of

the required tasks, tusk duridion, and task prerequisites | 13].



2.4.2 Project organization

‘There are many ways 1o organize people inte groups and assign them responsibilities
and authority, called organizational siructures. There are also many ways for people in
groups 1o interact, make decisions. and work together, called team structures. For example.
groups might be responsible for carrying projects from their inceplion through complelion,
which is called u project organization. or they might be responsible tor just part of the
project, such as design or coding or testing, which is called a Tunctional erganization [9].
An organizational structure is necessary at any level ot an enterprise, whether it is to
coardinate the effirts of a group of vice presidents who report o the president of the
corparation or 1o urchestrate the interactions among programmers who reporl ky o comon

project manager |1,

2.4.3 Project staffing

Project staffing is the activity of filling the roles designated in an organizational
structure and keeping them filled with appropriate individuals. This activity includes hiring
and orienting new employees, supporting people with career developmem guidance and
opportunitics through training and education, evaluating their performance, and rewarding

them with salaries and various kinds ol awards and cecognitions.

It is ofien noted tha the single most important ingredient in a successiul) soRware project
is the people doing the project. Thus, project staffing is an essential part of project

minagement [4].
2.4.4 Project control

Perhaps the manager's most difficult and important function is controlling
the project. FFew plans will be executed withoul problems and delays. The project
muanager must monitor and reporl progress against goals, schedule, and costs and

make appropriale adjustments when necessary [13].



2.5 Risk management

A risk is 2 condition or event that can cause a project 1o exceed its shortest
pessible schedule. ixamples include changing user requirements: failure of hardware.
support software, or tools: and loss of needed development resources such as funding
or personnel. Risks alse arise from dependency on others, including clicnts. suppliers,
and other organizational units. Risks are presemt regardless of what approach is taken
1o system development [3].

[Risk management is a systematic process of identifying and mitigating soltware

development risks. Principles of risk management are based on the following ideas:

- Most risks can be identificd if specilic attention is direeted W them.

- Risks appear. disappear. increase, and decrease as the development process
procevds,

- Small risks should be monitored. whereas large risks should be actively

mitigated [13).

Figure 2.2 depicts a flowchart for risk management. The process begins al the stan
of the developmem project and continues until it is completed. The first step is 1o identify
all risks that are likely 1o affect the project. This vask is relatively difficult but cntically
important since risks that aren’l identified can't be managed. A group of project participants
{including users) usually identifies risks. since more heads are better than few 10 generate
and evaluate o large number of ideas [9].

For each risk the next step is o estimate its probability, determine possible
outcomes, and estimate the probability and schedule delay associned with cach ovteome
For example, the risk of failing a performance test might be assigned a probability of 0.1

{10 pereent) and determined 1o have two possible outcomes:
- Reprogram key soltware modutes to improve performance,

- Purchase and install faster hardware [9].
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2.6 Basic object-oriented concepts

The object-oricnted approach to syslem development is based on the concept
thal objects exist within a system's environment. Objects are everywhere (13,

2.6.1 Objects

lHow do some of the authorities in the feld detine un object? Coad and
Yourdon horrow their definition from the dictionary:
A langible andfor visible thing: samething that may be apprehended intellectually;
something toward which thought or action is direcied. An individual. identifiable
item, unif. or entity. either real or abstract, with a well-defined role in the problem
domain. Anything with a erisply delined boundary[7].

A person or thing through which action. thought, or leeling s directed.
Anyihing visible or tangible; a oanerial product or substance [7).

An object is a thing in the computer system that is capable o responding to
messages, this radically ditierent view of a computer system requires a different

approach to systenis analvsis, sysiems destgn, and programming [3].

Attributes are the daa thal represents characteristics of interest aboutl an
abject. an instance {or chject instance) of an object consists of the values for the

attributes Lthat describe a specitie person, place. thing. or event [13).
2.6.2 Classes

Class is a description of u sel ol objecrs that share the saume auributes,
uperations, relationships, and semanties. A class implements one or more interfaces.
Crraphically, a class is rendered s a reclangle. usually including its name. attributes.
and operations [4] . A class is therelore a tvpe of thing, and all specific things that fit
the general definition of the class are things thal belong to the class, [7).

tach object in a class should be identifiable in some way so we can
distinguish between each object, Usually one attribute, or picce of infurmation about
an vhjcet, is used o identily an object in the user's work context, When modeling

data, an identificr is also required. Sometimes the object naturally has an identiber,



such as the Social Security Number for a person or the name tor a state. Other times
the identificr must be created by the sysiem o allow an object to be uniquely

identified [7).
2.6.3 Encapsulation

Eneapsutation is the packaging of several items ogether into one unit (ulso
referred to as information hiding) 113} With objects, both the attributes and the
methods of the class are packaged together. 8o, the object knows things
(autributes) and knows how 1o do things (methads). This is what makes the object
much more than a data entitv. A data entity just has attributes. Encapsulation
allows us 10 think of the attributes and behaviors of the object as onc package. |t

can help to think of encapsulation as the combining of atiributes and methods |7].
2.6.4 Messages

We send messages 1o objects, and objects send messages o as {and te cach
atherd, Information hiding prevents the end user trom changing an object's datu
hosvever. the end user can ask the objeet to invoke, or perform. a method, and the
method might change the obiect's data, Therefore, when we ask an object to do
something, we are sending a message 10 the ebjeet, asking it to invoke a method

[7]
2.6.5 Inheritance

Inheritance means that methods and/or attributes defined in an object class
can be inkerited or reused by another vbject class, The approach that secks to
discover and exploit the commanalities between objecis/classces 1s reterred 10 as
peneralization / specialization [ 19] .

By inheritance. it is possible 10 add new features 10 an existing class without
madilyving the previous class, so this is the way to derive a new class from an

existing one. The new class is called o subclass or a denived class. Class inheritance

19



combines interface  inheritance  and  implementation  inheritance.  [nterface
inheritance defines a new interlace in terms of one or more existing interfaces.
tmplementation itheritance defines a new implementation in terms of one or more

existing implementations | 13].
2.6.0 Polymorphism

Polymorphism means the ability 10 take more than one form. Through
polymorphism. it is possible to hide many implememations behind the same
interface. Polymorphism is a concept in type theorv, according 1o which a name
may denote objects of many different classes that are related by some common
super ¢lass; thus, any object denoted by this name is able w respond to some

commaon set of operations in dilferent ways [18].

Polvmorphism  plays an importamt role in allowing objeels to have
different internal structures but share the same external interface. This means that
a general class of eperations can be accessed in the same manpner. even though

specific actions associated with cach operation may differ {20]).
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Chapter 3

Requirement analysis and specification

3.1 Overview

A requirement is a feature that the system must have or a constraint that it must
satisfy to be accepted by the client. Requirements engineering aims al detining the
requirements of the systern under construclion. Requirements engineering includes two
main uctivities: requirements elicitation, which resulls inn the specilication of the system
thut the clicat understands. and analysis, which results in an analysis model that the
developers can unambiguouwsly interpret [4]. System requirements arc all of the
capabilitics and consiraints that the new system must meet |3]. The process af
discovering the client's requirements is 1ermed requirements elicitation (or requirements
capture). Once the initial set of requirements has been drawn up. the process of retining
and extending them is termed requirements analysis [8]. There is consensus, among both
suftware developers and customers, thal the activities of eliciting. understanding, and
specilying requirements are the most critical aspects of the software engineering process.
'The result of the requirements aclivitics is a requirements specification document, which

describes what the analyvsis hus produced [1].
3.2 Requirements elicitation concepts

The analysis phase involves gathering a considerable amount of infornation.
Systems analysts obtain some information from people who will be using the sysiem,
either by interviewing them or by watching them work, They obtain other information by

reviewing planning documents and policy statements, Documentation from the existing



system should also be studied carefully. Analysis can oblain additional information by
looking st what other companices (panicularly vendors) have done when faced with a
similar business need. In short. analysts need o lalk to nearly everyone who will use the
new systern or has used similar systerns, and they must read nearly everything available
about the existing systent [3]. Requirements elicitation focuses on deseribing the purpose
of the system. The client, the developers, and the users wentify a problem area and define
a svstem that addresses the problem. Such a definition is called a system specilication
and serves as a contract between the client and the developers [4]. The specification
document is specifies precisely what the product must do and the constraints on the
product. Virtually every specification decument incorporates constraints that the product
has 1o satisfyv [8]. The svstem specification is structured and formalized during analysis to

produce an analysis model (see Figure 3.1) [4].

EyYELen
apucificacion

Figure 3.1 Products of requitaion and elicitation and analysis (UML activity diagram).

3.3 Llicitation techniques
There are many requirements elicitition teehniques. some quite sophisticated. A
technique’s effectiveness depends Jargely on the stakeholders whose needs are sought [9].

'I'he following technigues are the mainstays of needs clicitation.

[ (]
[



3.3.1 Interview

An interview is a question and answer session during which one or more analysts
ask queslions to one or more stikeholders or problem-domain experts. Interviews are the
primary means of obtaining verbal input from committed stakcholders, such as
development organization stakehulders and customuers for custom and  niche-market
pracluets[4].

Interviewing stakeholders is by L the most eltective way to understiand business
functions and business rules. It is also (e most time-consuming and resource-expensive,
In this method. svstems amalysts meet with individuals or groups of users. A list of
detailed questions is prepared and discussion continues until all the processing
requirements are understood and documented by the project team {3]. There are ino basic
types of question. A closed-ended question requires a specific answer. Far example. the
clicnt might be asked how many salespeople the company employs or how fast a
response time is required. Open-ended guestions are asked (o encourage the person being

interviewed W speak out [

3.3.2 (Observation

We can observe the work in several ways, from a quick walkthrough of the olfice
or plant 10 doing the work yourself. A quick walkthrough gives a general understanding
ot the lavout of the office. the need for and use of computer equipment. and the general
work flow. Spending several hours 1o observe a user actually doing his or her job
provides an undersianding of the details of acwally using the computer system andg
currying out business functions. By being trained as a user and actually doing the job. you
cun discover the difficalties of karning new procedures, the importance of & system that
is vasy to use, and the stumbling blocks and bottlenecks of existing procedures und
infurmation sources [3). Obscrvation is especially useful for eliciting derivative product
and maintenance release needs because it can reveal many opportunities for product

improvement [9].
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3.3.3 Focus group

A focus group is an informal discussion among six to nine people led by a
facilitator who keeps the group on topic. Requirements elicitation focus groups consist
of stakeholders or stakeholder representatives who discuss some aspect of the product.
locus groups are especially useful for eliciting user-level needs and desires. Focus
groups are the main technigue off obtuining needs fur consumer products, especially new
products and those with visionary ar Teading-edge lechnologies. People may be paid o

participate in focus groups 1o compensate them for their time [3].

3.3.4 Elicitation workshop

An elicitation workshop is a facilitated and direcied discussion aimed at
describing the product design problem or establishing stakeholder needs and desires,
Elicitation workshops are similar to focus groups but are more tightly controlled,
have more precisely defined gouls, and reguire more time and etfort from
mrtivipants. Workshops may be held tw deseribe business processes, list or duscribe
use cuses work out data formats, or specily user interface needs. [licitdion
warkshops are a powerfu! technique uselu) for learning about the design prohlem and
determining needs at all levels of abstraction, but thev are appropriate only for

commilted s stakcholders [3].
3.13.5 Prototype demonstrations

A prototype is an initial, working model of a larger, more comples wntity.
Prowtypes are used for many different purposes. and there are muany names w
diflerentiate these uses: throw way protelypes, discovery prowtypes, design protolypes,
and evolving prototypes, Fach can be used during differcat phases of the project W test
and validate ideas. Prototypes are used to test feasibility and to help identify processing
requirements |3]. Prototspes provide a usefu) basis for canversations with stakcholders

aboul features. capabitities, and user interface issues such as interaction protocols [9).



3.4 Types of requirements

Requirements arc ofien calegorized and wsed on different levels in the
requirement process. This 15 done sinee ofien a large number of requirements are elicited
and grouping them makes them easier to hundle, The two most common categorics are

functional requirements and non-lunctional requirements [9].

3.4.1 Functional requircments

A functional requirement is 2 function or featore that must be included in
an information system Lo salisty the business necd and be acceptable to the users
[13].

Functional requirements are the tvpical user requirements for a system, in that
they define the desired functionality of a system. User requirements should haw some
observable cffect on a particular user of o system, otherwise they are possibly being

delined at oo low level | 15].

3.4.2 Non-functional requirements

the Men-functional requirements. which are also sometimes referred 1w s
"implementation requircrments” or “constraints”. These non-functional requirements
constrain functicnal requirements, which means that they may limit Tun¢tional
requirements in some way [13].

A nonfunctional requirement is a description of the features. characieristics, and
uttributes of the system as well as any constraints that may limit the boundaries of the

propesed solution [ L3].

3.5 Requirements elicitation activities
[n this section. we desenbe the reguirements elicitation activities. These maps a
problem statement inlo a svsiem specificalion that we represent as a set of actors.

scenarios. and use cases,



3.5.1 ldentifving Actors

Aclars represent external entities that interact with the sysiem. An actor can be
human or an external syslem. An actor represents anything that needs 1o interact with the
svstem to exchange information. An actor is a user or a role, which could be an external
system as well as a person[ 1 3]

When identifying actors. developers we may ask the tollowing questions:

- Which user groups are supported by the system to perform their work”

- Which user groups cxecule the system’s main functions?

- Which user groups perform secondary functions, such as mzintenanee and

administration?

- Will the system inferact with any external hardware or sullware?|4|

3.5.2 ldentifying Use casc

A use case is a behaviorally related sequence of steps (a scenario), both
amomated and manual. for the purpose of completing a single businuss task.

Use cases describe the svstem functions from the perspective of external users
and in the manmer and terminology they undersiand. Te accurately and thoroughly

accomplish this demands a high level of user invelved { see figure 3.2 [13].

Create new

k

N

infirmation order

USer

CUSTOMmer

Fipgure 3.2 A simple use case with two aclor

3.5.3 The use case diagram
A use casc diagram is a graphical model that summarizes the information about
the actors snd use cases. The purpose of the use case diagram is to idenlify the "uses”. or

use cases, of the new system. To do use case analysis. we look at the system as a whole

26



and trying to identity all of its major uses. Another way to think about a use case diagram
is that it is a functional description of the entire systemn. |t identifies the functions that the

new system must support { figure 3.3 illustrate a use case diagram} 13].

— X

O Administrator

Lser

Exdil com pany
indarmatin

Operator

Figure 3.3 Example showing use cases diagram ot 1he industrial infermation system

3.6 Analvsis activities from use cases to objects

In this section, we describe the activities that transform the use cases and

scenarios produced during requirements elicitation into an analysis model [4].
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3.6.1 ldentifving entity objects
Enity objects usually correspond o ilems in real life and contain information,
known as auributes, that describes the different instances of the entity. They also
encapsulate those behaviars that mainiain its information or attributes. An entity object s

tvpically stored in a database [13].

2 ' 2
| Companies Power
Employee information infurmiticn
information
I Row material
store
"]' F 3
, Company
| dy -:md wxpon SLOC 5
tterimlio
& + Row material
Pay information
infarmation
4]
Product
infanmation I
|
N Product
Ktore
¥
¥ supporner
customoer

Figure 3.4 A simple dawilow diagram of the industrial infermation system
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3.6.2  Object interaction

A characteristic of object-oriented development, which will be more evident as
we learn about interaction diagrams, for example, as we try to specify the user
requirerments, we develop some of the system details that [ater become design elements.
In vther words, analysis and design models are much more elose aligned than in the
trawlitional approach [3].

Two types of interaction diagrams can be used to deseribe the flow of information
and inleractions belween objects, A collaboration diagram und a sequence diagram con-
tain the same information, but each has a slightly ditfferent fiwus. A collaboration dia-
gram emphasizes the objects that interact to support a use case, while a sequence diagram
focuses more on the details of the messages themselves. During system development. yvou
may use both ypes or either Lype of diagram. Analysts who prefer a top down approach
tend 10 draw a collaboration diagram first to get an overview of the objects that

collaborate 10 carry out the use case [13].

3.6.2.1 Scequence diagram

A sequence diagram shows the sequence of the interactions between objects that
aceurs during the Now of evenls of a single scenario or use case. A sequence diagram
inchades {our basic symbols: (1) the actor symbol, represented by a stick person, {(2) the
object symbol, represented by a rectangle with the name underlined. {3} the Tileline
symbul, represented by a dashed line, and (4} the message symbol, represented by a
directional arrow with a message descriptor. Figure 3.5 illustrates A sequence diagram of

the industrial information syvstem.
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O Information Information [nformation
bank Cycle repont Dctail repon

customer

Inquiry information

Get description report

Return detail report

F Y

. 7

Figure 3.8 A sequence diagram of the industrial information system.

3.6.2.2 Collaboration diagram

The primary use of a collaboration diagram 1s 1o get a quick overview of all the
objects that collaborate (o support a given scenano. A collaboration diagram uses the
same symbols for actors, objects. and messages found in a sequence diagram. The liteline
symbol s not used. However, a different ssmbol. the link symbol. is used. Figure 3.6

illustrates collaboravion diagram of the industrial information system,

30




Inquiry information
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&

[nloemution
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Retumn detail report

Kequest intormation

Intormation
Report cycle detail

Figure 3.6 Collaborate diagram of the industrial information system.
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Chapter 4

System design and implementation

4.1 Use case Design

Industria! Information  Svstem  designed for Industrial Information and
Documentation Center {1IDC) for seeking information about industrial companies and
their Taclories. number of emplovee, quantity and quality of production. and other
attributes. The system will be made flexible envugh so that it can benefit the normal user
and the decision mokers. Decision maker will be capable to view problems and
cunstrzints that laees industeial activity through their view of infermation pravided by the
systent. ‘They will also be able to make decision wward voreecting industrial sector from
a subjective overview of the whole sector.

The system shail be accessible to the different privileged levels as follows:

s Public users.

* (Jperalor.

« Company and staff.

+ Administrator.
Al users, need legal user name and password to uccess Lthe system. The system shall be
accessibie for multiple users simulianeousiy. The sysiem shall operate on the [ndustrial

information and Documentation Center (111XC) server and database.

(]
1-J



4.1.1

Functions for public users

*  Access Lo the System, information about company .Inquiry. generate reports

1.1.2

# & & @

4.1.3

4.1.4

Functions for OQperator

Manage the information of the company so as to edit the basic information such
as email, seclor, activity .employee, and location

Manage the product information .

Manage raw malerial information

Generate Statistics aboul cmployee. products. exports, and etc.

Generate reports on the active swindow . then can he printing it

Functions for company and staff

Manage the information of the company so as to edit the basic information such
as email, sector, activity .employee and location

Manuge the product information |

Munage row material intormation

Cienerate some reports, sieh as statistics reports about companies Juetories, and

seclor,

Functions for Administrator

Manage the information of the company so as Lo edit the basic information such
as email, sector, activity .employvee and Tocation.

Add and delele new company

Manage the product information .

Manage row material information

Generate some reports, such as statistics reports about companies .factories, and

SerCLoT.
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4.2 Use-Case View

The system functions can be described by using use-case dingrams graphically.
[Fitferent users have different views for the system. All the svstem funclions are

divided into following modules:

» wpse-case view of the public user (see Figure 4.1)
» use-case view of operator (see Figure 1.2)
* use-case view of the company and stafl {see Figure 4.3)

v use-case view of asdministrators (sce Figure 4.4)

-

Generate statistics

X (D

Public User Generate report

=,

D

view basic information

Figure 3.1 : Use case view of public user

RE



@

Inguiry

(O

Edit Row Material infirmation

(O

L:dit praduct information

@,

Fdil basic inloomation

@

Generate report

Operatar

Figure 4.2, Use-case view of operalor



C_D

Login Company System

V=

//,/'f Login in the system
£

/ 7 -

- -
/ A Basic Infgrmation
/f-#’"

A= D

\ Edit Row Matenal
:b/j

(

company

- Edit Export Material

"
N\
O Edit Produci (nformation

Edit Employee information

Figure 4.3, use-case view of the company and stafi
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C)

Login the system

Manage company information
/ Manage Factory informabon
_,—-——'_'_'_'_'_'_'__'_ '
/ -_— Manage Preduct information
__,_._.——'-_'-_-

(D
Managa row matenal
|

Make general repart

Admunislrator

mange Basic Informatin

-

Mange employee information

Figure 4.4 use-case view of admimistrators



4.3 Databasc design

A database (DAY s an integrated collection of stored data that s centrally
managed and controlled. A database ypically stores information aboul dozens or
hundreds of entity vpes ar elasses. The information stored includes entity or class
attributes as well as relationships among the entitivs or classes. A Jdatabase also stores
descriptive information about data such as field names, restrictions an allowed values
and access conlrols W sensitive data wems [3].

A database is managed and controlled by a database management svstem
{DBMS). A DBMS is a system soltware component that is generably purchased and
installed separately from other system software components (for example, operating
systems) Lxamples of modem database management systems include Microsofl

Access. Oracle DR, Objectbtore, and Gemstone | 13).

+4.3.1 Database and database management system

Figure 4.3 illustrates the components of a typical database and ils inleraction with a

DBMS. application programs. users, and administraters| 1 3). ‘The database consists of

two related information stores: the physical data store and the schema. The data store

contains the raw bits and bytes of data that are created and used by the informaltion

syslem [|4]. The schema contains deseriptive information aboul the data stored in the

physical data store, including the following;:

= Access and content vontrols, including allowable values for specific data elements
value dependencies among multiple data ¢lements. and lists ot users allowed 1o
read or update data ¢lement contents.

s Relationships armong data elements and groups of data elements (for example, a
painter from data describing a customer o orders made by that customer).

s Details of physical das store organization, inchuding type and length of data cle-
ments, the lacations ol date elements, indexing of key data clements, and sorting

of related aroups of duta clements | 3.

Rh!



Databas¢
Application administrator
Program
Fy
, | |
icati End-user
J\{:thmn Query Administrative
rograrm st
interface ProcCessor intertace

I " 1

Drtabase access and control logic
+

. =

Schema

Bataluase

Figure 4.5 the components of a database and database management system

DEMEs have evelved through a number ot technology stuges since their introduction in
the 19605, The most significant change has been the type of model used to represent and
access the content of the physical data store. Four such model yypes have been widely
nsed:

*  Ilierarchical

¥ Network

*  Relational

= (Object-oriented.[3]

Lra
E=



43,2 Object-oriented databases

Object database management systems (ODBMYs) are a direetl extension of the
00 design ond programming paradigm. O1MNSMSs are designed specifically to store
objects and to interface with ebject-oniented programming languages. Although it is
possible 1o store objects in (Ues or relational databases, there are many advantages Lo
using a DBMS speeifically designed lor ohjects. These advantages include direct support
for method storage. inheritance. nested objects. object linking. and programmer-defined
data ivpes | 3],
ODBMSs are the dawbase 1echnology of choice for newly designed systems
implementied with OC tools, especially for scientific and engineering applications.
ODNBMS: are expected to supplant RDRMSs in more tradinional business applications
gradually over the next decade as (€} technology becomes more widely vsed and as
beuer wels for interfacing object and relational databases are developed [14].
Because ODBMSs are relatively new, there are few widely accepted standards for
specifying an object database schema, Some object database standards that are gaining
wide acceplance are those proposed by the Object Database Management Group. One ol
these standards is the Object Definition language (ODL). ODL is a language for describ-

ing the sireewere and content ol an object database | 13].

4.3.2.1 Object model and class dingram

Objects can be classitied into two broad types for purposes of data management. A
transient object exists only during the liletime of a program or process. Exumples of
transicnt objects include objects created 1o implement user-interface components {such
a5 8 view window or pop-up menu). Trinsient objects are created each time o program or
process (18 executed and then destroyed when a program or provess terminates [3].

A persistent object is not destroyed when the program or process that creates it ceases
exccution. Instead, the object continues o exist independently of any program or

precess, Storing the vbject state 1o persistent mwmeory (such as a magnetic ur optical

Sl



disk) ensures that the ohject exists between process executions. Objects can be persist-
emly stared within a {ile or database management system 3],

An ohject database schema includes a definition for cach class that requires
persistent storage. ODL. class definitions derive from the corresponding UML class
diagram. Thus. classes already defined in UML, are simply reused for the database

schema definition.

4.3.2.2 Representing relationships

Lach object stored within an ODBMS is automatically assigned a unique object
identificr. An object identifier may be a physical storage address or a reference that can
be converted to a physical storage address at run time, In either case. each object has a
unigue identifier that can be stored within another object o represent a refationship.

The ODBALS uses aitributes containing object identifiers Lo tind objects that related
10 other objects. The process of extracting an object identiticr from one object and using

it 10 access another object is sometimes called navigation,

4.3.2.2.1 Include relationships

[n UML, modeling, an include relativnship is a relationship in which one use casc
(the base use case} includes the functionality of another use case {the inclusion use case).
The include relationship supports the reuse of functionality in 4 use case model. Include
relationships usially do not have names. 17 you name an include relationship, the name is

displaved beside the include connector in the disgram.

Include rebationship is displuyed in the disgram editor as w dashed line with an open
arrow pointing from the base use case tr the inglusion use case. The keyword «includer

is atlached tothe comnector, as in Figure 4.6 |2
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<<includes=>=, = = Edit Row Material Information
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- -
- -
<<includes»> >
Edit Information Basic information company

Figure 3.6 an example of an <<includes>> relationships (LML, use case dingram)

4.3.2.2.7 Extend relationships

fn UML modeling, we can use an extend relationship to specify that one use case
(extension) extends the behavier of another use case (base). This type of relationship

reveals details about a svstem or application that are ty pically hidden in a use ease,

The extend relationship specifies that the incorporation of the extension use case
is dependent on what happens when the base use case executes, The extension use case
owns the extend relationship. You can specify several extend relationships for 3 single

base use case,

4.3.2.2.3  Associations relatinnships

The association relationship is the most common relationship in a cluss diagram.
The association shows the relationship between instances of classes. For example. the
class company is associated with the class Factory, 'The multiplicity ol the association
denotes the number ol objects that can participate in then relationship. For example. a
Company object can be associated to one or more Fuctory . but a tfaclory can be

associated to zero or more, as in Figure 4.7
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Association
Company Factory

CompanyNumber:Imeger CompanyNumber:Integer

I'acioryNumber:lnteger

CompanyName:$iring

1¢ 0 MNumberolEmplovee:Inteee
+Addiactory(} .- -

+SetAchivityl)
+(erxumberofl actory()

Figure 4.7 an example of a association relationship (UM usc case diagram)

An association represents a structural relationship among objects. [n many
modeling situations. it's important for us o slale how many objects may be connected
across an instance of an association. This "how many” is cailled the muliiplicity of an
association's role, and is wrilten as an expression thal cvaluates to a range of values or an
explicit vatue as in table 4.1, When you state a multiplicity at one end of an associatien,
you are specifying that, for cach objeet of the class at the opposile end, there must be that
many objects at the near end. we can show a multiplicity of exacily onc (1). zero or one
(0..13. many (0.*). or one or more {1.%). we can even slate an exact number (for

exammple, 3}, as figure 4.8

Company can have many cinployees. An employee can only waork for one company.

Works for g

Employes

Company

Figure 4.8 an example of multiplicity
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Table 4.1 Some examples ol specitying multiplicity

Multiplicities Meaning
0.1 Optional (O or 1)
0.* Zero of more
1.1 Lxactly one |
l.* al least one instancy

One of the most impartant details we can specily for a classifier's attributes and
operations s visibility, The visibility of a feature specifics whether it can be used by
other classifiers. In the UML., we can specify any of three levels of visibility.

A classifier ean see another classifier il il is in scope and if there is an explicit or

implicit relationship 1a the target, show table 4.2

+ public: any class can use the feature {attribute or operation));

# protecied: any descendant of the ¢lass can use the feature:

- private: only the elass itsell van use the leature.

Tahle 4.2 visibility

$4.3.2.2.4 Generulization relationships

Generalizationfspecialization relationship are mechanism for reducing the
complexity oo model. A use cose can specialize o more general one by adding more
detail. Generalization relutionships wre used in class, component, deployment, and use

case dingrams, as tgure 4.9,

A generalization s used when two elusses are similar, but have some differences.
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In figure 4.10 the classes PublicOwnedCompany . PrivateCompany and PrivateandPublic
have some similaritics such as name and number. but each class has some of its own
atributes  and  operations.  The c¢lass Company is a peneral form  of the
PublicOwnedCompany ., PrivateCompany and PrivaleandPublic classes, This allows the
designers to just use the Company class for modules and do not require in-depth

representation of each type of Company.

Company A company is o
* general class
Subclass Compuoy™Number: [nteger (superelass)
Inherits & CompanyName: String <
t]'{][“ . tAadd FEETDT}'{}I
superelass +5etActivity()
+G et~ umbernfl acton)
+ CGencralization
¥
publicCwned Company privatecompany PrivateandPublic

Figurc 4.9 an example of a generalization relationship (UML class diagram)

4.3.2.2.5 Aggregation relationships

A pliin association belween two classes represents a structural relationship between
peers, mwaning that both classes arc conceptually ot the sume leve]l, no one more
irmportant than the other, Semetimes. vou will want to model o "whole/part” relationship,
in which one class represents a farger thing (the "whule”), which consists of smaller
things (the "parts™). This kind of relationship is called aggregation, which represents a
"has-n" relationship, meaning that an object of the whole has objects of the part.
Aggregation is really just a special kind of association and is specified by adorning a

plain asseciation with an open diamond at the whole end, as shown in Figure 4.11



| "

Company K ————1  Fuctory

Fipure 4.1 aggrepation

A composition relationship represents a whole-part relationship and is a type ol
agpregation. A compusition relationship specifies that the lifetime of the part classifier is

dependent on the lifetime of the whole classifier. as figure 4.12

| *

Factory :‘ l.ine products

Figure 4.11 composition {a factory composed of Line products )
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4.4 Module interface specification

4.4.1 User interface subsvstem

The User interface { U1) subsysten is 1o present the graphic user interface to the svstem
users, Ul receives the input from users and sends the user requests to the scrver. This

subsystem contains one class UL (Figure 4,13)

L

- image
- hax

- et

- button
- table

- form

+ display{}
‘+ selectformi)

1

Figure 412 The Class dingram of Ul

4.4.2 Database subsystem

This subsystem stores all tables specified in the database design.

Database subsystern contains one class DB. ( Figure 4.14)

D8

+ entities

+ relatipnship

- read {}

- returnResullg(}

Figure 4.13 The Class Diagram of 133
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4.4.3 System package

The package system contains five components: Public User, Gperator, Company and
stalt, Administrator, and Monitor , These companents are connected only al the datahase

level, therefore cach componenl can be developed separately.

+4.4.3.1 PublicUser compuneni

The PublicUser component provides lunctions of part of the svstem that is available to

public users. It includes four classes..(Figure 4.13)

PublicUser

- Wiew basic info: Button

- Generate repans | Button
- statistics: Button

- back : Button

+ display() ; vaid
+ salect{formn ; Bution) : void

Figure 4.14 The Class Dnagram of Public User
4.4.3.2 Operator component

The operator component provides [unclions of part of the system (hat is available to

OpCRLor

i Operator
- Wigw hasic info: Burton
- Manage the product informalion: Button

- Manage row material information: Button
- Manage sales information: Bulion
- Generate Statistics: Button

- Generate reports. Button
- back : Butlon

+ display() : void
+ salect{form : Button) ; void

Figure 4.15 The class diagram of operator
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4.4.3.3 Company componcnt
The company component provides all functions required fur this part of the system .

contains the follow ing classes:

Company
- Manage basic info: Button

- Manage the product information: Button

- Manage row malterial infurmation: Button
- Manage sales information: Buttan

- Generate Statistics: Button

- Generate reports: Bulton
- back : Button

+ display{) : void
+ selectiform : Button} ; void

Figure 4.16 The ¢lass diagram of operatar

4.4.3.4 Administrator component

This cornpenent provides alt of the functions available to administrators

Administrator
- Manage bazic infa; Button
- Addnew company; Butlon
- Addnew Factory: Button
- Generate Statistics: Bulton
- Generale reports: Buttan
- back - Button

+ display{) - void
+ select{form : Button) : void

Figure 4,17 The Class diagram of administrator
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4.5 Application architecture

Application architecture delines what an application Jooks like at the vnd ol the
development process. Because of this, application architecture is very similar to the

blueprints. In this study two-ticr application architeclure is used.

Two-tier application architecture is also called as clientfserver architeclure and
consists of two lavers. One of the layers is client which request service and the other
layer is the server which processes the requests that comwe from client. In this architecture,
the client part is called as a fat ¢lient because all the presentation service and the business

logic are running on this part. The server side only maintains the database operations,

The main advantage of the two tier application architecture is the centralized

dmabase,

4.5.1 Database implementation

In this study Microseft SQL Scrver 2005 is chosen as a database management
system.

Microsofl SQL, Server supports clienserver architecture. The main feamures of
SQL Server are:
The main features of QL. Scrver are;

e ltcan be hosted by Win9x and N'T aperating sysiems.

o 1tisscalable, 1t ean run both on small scale deskiop computer and

large server system that has 32 processors,

« i has replication ability.

¢ The OLA® (On-Line Analvitical Processing) services can be given,

= Importing and exporting daa can be possible by data transformation

SO Ices.
4.58.2 Client side implementation

'The client side implementation of the Industrial information system (s developed
on the Visual Basic NET which is a component of the Visual Studio (NET.

Visnal Studio .NET is the complete set of development tools for rapid
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development of enterprisc-scale ASP web applications, high performance deskiop
applications. XML web services and mobile applications . It includes component-hasei
development tools such as Visual CH, Visual Basie wnd Visual T Moreover, it
teludes additional tools in order to simplify the team-based design, development and
deployment of solutions. Al of the tools share the same integrated development
environment (IDE). which allow them to share the tools and tacilities Lo create the mixed-

language solutions.
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Chapter 5

Integration and system festing

Testing 15 the process of linding differences between the expected hehavior
specified by system models aind the observed behavior of the system. testing Unit finds
differences between the object design model and its corresponding compenent. Struetural
testing finds differences between the system design model and a subset of integraled
subsystems. Functional testing finds differences between the use case model and the
systemn. Finally,  performance testing  finds  differences  between  nonfunctional
requirements and actual system performance. When differences are found. developers
identity the defect causing the observed failure and modity the system to correct it. In
olher vases, the system madel i identified as the cause of the difference, and the model is

updated w reflect the state of the system | 1],
3.1 Levels of testing in software development

Testing 15 applied at different levels of sollware developmem in the life
cycle, but the testing done is difTerent in nature and has difTerent objectives at cach

level. The Tocus of all of development westing is 1o find errors, but different tvpes

ol error are looked Tor at cach level | 161

5.1.1 Testing unit

The objective of testing unit is to tind errors in individual modules. Testing
unit is usually considered part of the coding process and usually requires a sig-

nificant investment in scaffolding. as Mustrated in Figure 5.1 {17).
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Testing unit is often performed by the programmer who wrote the code,
although this is not necessarily the most effectuve alternative. Tests can be derived
from the detailed logic of the unit (the detailed design specification), with any
additional structural tests derived from the physical design, as o result of coverage

measurement | 16].

Because a component is not a stand-alone program, driver andfor stub
software must be develeped tor each unit test. In most applications a driver is
nothing more than a "main program” that accepts test case data, passes such data
1o the component {10 be tested), and prints relevant results, Stubs serve to replace
modules that are subordinate 1o the component to be tested, A stub or "dummy
subprogram" uscs the subordinate module’s interfiee, may do minimal data
manipulation. provides verification of entry, and returns control o the module

undergoing testing [12].

IIriver I—— Resuelt

Module under test

Stub ] Stub2 Siuh3

Figure 5.1 Testing unit environment
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5.1.2 Integration testing

When two or more lested components are combined into a larger structure,
the tests should ook (or errors in two ways: in the inmterfaces between the
components. and in the functions which can be performed by a new group which
wits not assessable for the individoal components or units lorming the group [16].

The abjective of integration testing is to find bugs related to interfaces between
modules as they are integrated. One guestion is frequently asked: H all modules are
testing unit, why is integration lesting necessary? lere are some answers;

¢ One module can adversely alfect another module.

s  Sub functions. when combined. may nol produce the desired major function.

o Individually acceptable imprecision in caleulations muy be magnilied to

unaceeplable levels,

+ Interfacing crrors not detected in testing unit may appear.

» Timing problems (in real-time systems) are not detectable by unit testing.

»  Unit testing cannot detect resource contention problems,

integration testing covers o broad range of lesting, beginning with the testing of a lew
miodules and culminating with the testing of the complete system. Let us look briefly at

dilterent approaches to integration testing [17].

5.1.2.1 Top-down integralion

Top-down integration 1esting is an incremental approach to construction of the
software architecture. Modules wre integrated by moving downwaord through the control
hicrarchy, beginning with the main control module (main program). Mudules subordinate
(and ultimately subordinate) o the main control module wre ineorporated into the

structure in either a depth-first or breadth-first manner see ligure 3.2 [12]).

The integration process is perfermed in a sernies of five steps:

. The main control module is used as a test driver, and stubs are substiuced for all

componemts directly subordinate to the main control module.

2. Depending on the integeation approach selected (e, depth or breadih first),
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subordinate stubs are replaced one a1 a time with actual componenis.

3. Tests are conducted as cach eomponent is integrated.
4. On completion of cach set of tests, another stub is replaced with the real

companent,

5. Regression testing may be conducwed 1o ensure that new errors have not been

introduced [17].

5.1.2.2 Bottom-up integration

Howtem-up integration testing. as its name implies. begins construction and lesting with
atornic modules {i.c., components at the lowest levels in the program structure). Because
components are integrated from the bottom up, processing required for components
suhordinate to a given level is abways available and the need for stubs is ebiminated. A

hottom-up intcgration strategy may be implemented with the following steps:

[. Low-level components are combined into clusters {sometimes called builds)

that perform a specific software sub function.

2. Adriver (a control program for testing) is wnilten to coordinate lest case inpul

and output.

3. The cluster is tested.

4. Drivers are removed and clusters are combined moving upwiard in the pro-

griem structure | 121,

The advantage of bottom-up testing is that interface faults can be more casily
found: When the developers substitute @ test driver by a higher level component. they
have a clear model of hew the Jower level component works and of the assumptions
embedded in its mterface. The disadvantage of botiom-up testing is that it 1ests the
most important subsystems. namely the components of the user interface, last. First.
faults found in the top layer may oficn lead to changes in the subsysiem decomposition
ar i1 the subsystem interfaces of lower layers, invalidating previous tests. Second, teses
uf the 1op layer can be derived from the requirements model and, thus, are more
effective in finding faules that are visible to the vser [4].

The advantage of top-down testing is that it starts with user intertace components.
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The same set of tests, derived from the requirements. can be used in testing the
increasingly more comples set of subsystems. The disadvantage of wp-down testing 15
that the development of test stubs is time consuming and prone to error. A large number
of stubs ts wsually required for wsting nontrivial systems. espeeially when the lowest

level ol the syslem decomposition implements many methods [4].

5.1.3 Vaulidation testing

The objective of software validation testing is to determine i the soliware meets 115
requirements as defined in the software requirement specification (SRS) and ather
relevant documents. Achieving that objective 15 based on the premise that software
development and software validation tests are both based on the SRS,

The soltware validation testing process can be broken down into live phases:

1. 'T'est planning.

2. Test development (informal validation).
3. Software validation readiness review,
3. Test execution (formal validation).

5. Test completion criteria.

5.1.4 System testing

Unit and integration testing focus on (inding faults in individual components and the
interliiees between the components. (nee components have been integrated, system
testing ensures that the complete system complies with the functional and nonfunctional

requirements of the system. There are several system testing activities that are performed:

£.1.4.1 Functional testing

Functional testing. alse cailed requirements testing. finds differences between the
functional requirements and the system. System testing s a blackbox technique: Test
cases are derived from the use case model. In systems wilth complex functional
reguirciients, it is usually not possible to west all use cases for all valid and invalid inputs.
The goal of the tester is to select those tests that are relevant to the user and have a hmigh

probability of uncovering a failure |4
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5.1.4.2 Performance testing

Performance testing finds difterences between the design goals selected during
systerm design and the system. Because the design poals are derived from the
nonfunctional requirements, The est cases can be derived frem the 5D or trom the

RAL. The following tests are pertirmed during performance Lesting,

Stress testing checks if the system can respond 10 many simultancous requests.

L]

Volume testing altempls to find faults associaied with large amounts of data.
such as static limits imposed by the data structure, or high-complexity algonthms,

or high disk fragmentation.

Security testing attenmipts to find security faults in the system.

Timing tests atlempts o lind behaviors that violate liming constraints deseribed

by the nonfunctional reguireiments

Recovery tests evaluate the ability of the svstem to recover from errors. such as

the unavailability of resources, a hardware failure. or a network failure[4].

5.1.4.3 Pilot testing

During the pitot test, also called the field test, the system is installed and used by a
selected set of users. Users excreise the system as i L had been permanently installed.

No explicit puidelines or test seenarios are given to the users [4].

2,144 Acceptance testing

There are three wavs the clicnl evaluates 2 svstem during acceplance tesiing. In a
benchmark 1es1. the client prepares a set of (est cases thal represent 1ypical conditions
under which the system should operate. Benchmark tests can be perionned with actual
users o by a special test team exereising the svstem functions. but it is important that the
testers be familiar with the functional and nonfunctivnal reguirements so they can

evaluate the system, [4]
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5.1.4.5 Installaricn testing

Afler the system is accepted, itis installed in the target environment. A good system
testing plan allows the casy reconiiguration of the systemy from the development
environment to the target eavironment. The desired owtcome ul ihe installaton test is that

the installed system correctly addresses all requirements [4).
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Abstract

In this thesis. we will presem an example of industrial information system
design and implementation. The most common software engineering design steps will
be applied 10 the different design stages. We will be going through the life cycle of
software system development. We start by a study of system requirement and end
with testing and delivering system, going by system design and coding. program
integration and sysiem integration step. The most modern software design tools
available will be used in the desipgn, Unificd Modeling Languape (UML), system
modeling, SQL sever side application, uses case analysis. design and testing as
applied 10 information processing systems, The system will be designed to perform
tasks specilied by the elient with real data. By the end of the implementation of the
system, detuull or user defined scceptance policy 1o provide an overall score as an
indicatiom of the system performance wilk be used. To test the reliability of the
designed system, it will he tested in different environment and different work burden

such ps mulll user environment.
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Abstract

In this thesis. we will presem an example of industrial information system
design and implementation. The most common software engineering design steps will
be applied 10 the different design stages. We will be going through the life cycle of
software system development. We start by a study of system requirement and end
with testing and delivering system, going by system design and coding. program
integration and sysiem integration step. The most modern software design tools
available will be used in the desipgn, Unificd Modeling Languape (UML), system
modeling, SQL sever side application, uses case analysis. design and testing as
applied 10 information processing systems, The system will be designed to perform
tasks specilied by the elient with real data. By the end of the implementation of the
system, detuull or user defined scceptance policy 1o provide an overall score as an
indicatiom of the system performance wilk be used. To test the reliability of the
designed system, it will he tested in different environment and different work burden

such ps mulll user environment.
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Chapter_ |

Introduction

One of the largest application areas for computers is the storage and retrieval ol data.
We call this class of systems “information-based systems” or simply “information sys-
tems” because the primary purpose of such systems is managing information. Examples
of information syvstems are banking sysiems, library-cataloguing systems. and personal
information systems. Al the heant of such sysiems is a database against » hich we apply
transaction ta creale, retrieve, update, or delete items. Many systerns provide a web

interface w operate on the information] 1.

Information systems have gained importance because of the increasing volume of
information as resources. I'he data that these systems manage is often the most valuable
resource of an enterprise. Such data concern both the processes and the resources internal
to the enterprise-plants, gouds, people, ete... as well as information on external sources-

competitors, supplicrs. clicnts, ete [ 1

Information systems are data oriented that can be characterized on the basis of the
way they treat dato Ihe following wre some of the qualitics that characlerize the
infarmiation system

o Data inteprity. Under what cireamstanees will the data be corrupted when the

system malfunctions!?

e Sceurity. To which extent does the system proteet U daka from unauthorized

access?

s Duata avaitability, Under what conditions will the data become unavailable and

for how long?



« Transaction performance. Buecause the poal ol intormation systems 5 o
support transactions apainst data, the performance ol such systems can be
uniformly characterized in terms of the number of transactions caried oul per

unit of time [1].

1.1 Types of information system

The applications of information sysiems in the real world con be clas-
sified in several differemt ways. Vor example, several types of information
systemns can be classified as either operations or managemen intarmatian
systems. Figure 1.1 illustrates this conceptual classification ol information

systems applications.

Inlarmaticn
Syatems

Sy pooe of Cpergtions Lisnagement Suippoe! £
Busiress Supporl Supparl tamnagenial
Crerators Systems Systems Crocraaon Haking
'. .

I ) { I !
Transaction Process Enterprise Haragemenl Declalon Exscullve
Protessing Carntrod Colabaralion . Inlormatign Support Inlatmalion

Systems Systems Syslems Syslerms Syslems Systema
P ros; aany) Cortrgl o Team and Precypecatu rimrudiag | TR
Birsnass Inchpstsial Workgoup Flemornng Criiyion Tathowied! 1
Transacbons PrOCBISES Collatonon K Manageny Suppodt Expculimges

Figure 1.1 Operation and management classification of information syslems

Information systems have always been needed to process data generated by, and
used in, business operations. Such operations support systems produce a variety of
information produets for internal and external use, However. they do not emphasize

producing the specific information products that ¢an best be used by managers.



Further processing by management information systems is uswally required. The
cole of a business {irmt's operations supporl systems s o elficiently process
business  lransactions.  control  industrial  provesses,  supporl  enterprise
communications and collaboration, and update corporate databases,

Transactinn Processing System (TP8) are an important example of aperations
support systems that record and process dats resulling trom business transactions.
They process transactions in two basic ways. In hateh processing , transaction a
data are accumulated over a period of time and processed periodically. in real-time
{or online) processing, data are processed immediately afier a transaclion occurs.
For example, Point-Of-Sale (POS) systems at many retail stores use electronic
cash register terminals to electronically capture and transmit sales data over
telecommunications links 10 regienal compuler centers for immediate (real-time)
or nightly (baich) processing.

Process control sysiems monitor and control physical processes. For example.
a peiroleum refinery uses electronic sensors linked 10 computers 10 continually
monitor chemical processes and make instant (real-time) adjustments that control
the refinery process.

Enterprise  ¢ollabaration  systems enhance  team  and  workgroup

communications and productivity, and sometimes  called otfice automation
sy stems.
When information system applications Focus on providing infurmation and suppott
for effective decision making by managers, they are called management support
systems, Providing intormation and support for deeision making by all types of
managers and business professionals is a complex task. Concepiually. several
major types of information sysiems support i variety  of decision-making
responsibilities: (1) managemuent information  systems. (2) decision support
systems., and {3) exccutive infermativn systems | 21

Management  information  systems  that  take information  capiured by
transaction processing systems and produce reports that munagement needs for

planping and comtrolling  the  business. Minagement informution systems are



possible because the information has been captored by the Irnsiclion processing
systems and placed in orginizational databases |3].

Decision suppart systems give direct computer support (o managers during the
decision-making process. For example. advertising  mamigers may  use an
clectronie spreadsheet program o do what if” wnalysis as they test the impact of
alternative advertising budgets on the forecasted sales of new praducts,

Excoutive information systems provide critical intormation from a wide
variely of internal and external sources in easy-1o-use displays o executives and
managers. For example, top executives may use touchscreen terminals o instantly
view text and graphics displays that highlight key arcas of organizational and

competitive performance [2].
1.2 Two approaches of system development

Svstem development is done in many different wiys. this diversity can
confuse new emplovees when they works a svsiem developers. somelimes it
seems thal everv company develops infarmation systems has ils own approach.
sometimes different development groups within the same company uses different
approaches, and each person in the company may have his or her own way of
developing the syslem.

All system developers should be familiar with two general approaches 1o system
development, because they form the basis of virtually all methodologics, the

traditional approach znd the object-oricnled spproach.

[.2.1 The traditional approach

The traditional approach includes many variations based on technigues used o
develop information systems with structured and modular programming, This
approach is olten referred w as structured system development. A refinement {o
structured development approach, is called Intormation Engincering {IE), a popular

viarion,

¢ structured system development approuach

Structured analysis. structured design, and structured programming are the three



techniques that make up the structured approach. Sometimes these technigues
are collectively referred w a3 the Structured Apalysis and Design Technique
(SADTY | the structured programming technique developed in the 196050 was
the first attempt to provide guidelines 1w improve the quality of computer
programs. The structured design technigue was developed in the 19605, to
makes it possible 1o combine separate programs into more complex information
svstems. the structured analysis technigque evolved in the early 1980s is te help
clarify the requirements Tor the computer svsiem (o the developers before they

designed the programs.

¢ Structured Programming

High-quality programs are pot onlyv 10 produce the correct outputs each time the
program runs but also make it casy for other programmers to read and meodify
the program later. it programs need lo be moditied all the time. A structured
program is one that has one beginning and one end. and each step in the
program execution consists of vae of three programming constructs:

. A sequence of pragram stalements,

20A decision where one set of statements or another set of statements
ta the exceule,
3. A repetition of o set of statements | 3.

A complex system may be divided e simpler pieces called maodules. A system

that is composed of madules is called modulac, The main benefit of modularity is that
it allows the principle of separation of concerns o be applied in two phases: when
dealing with the details of each module in isobation (and ignoring details of other
modules] and when dealing with the overall characteristics ot all modules and ther
relationships in order to integrate them into a colierent system. 1 the two phases are
execuled in sequence tiest by conceitrating on modules and then on their composition.
then we say that the system is designed botlom up; the converse when we decompoese

modules first and then concentrate on individual module design is top down design [1].



s Structured design

As information systems continued to become increasingly complex through the 1970s.
each system involved many difterent tunctions. Lach function performed by the system
might be made up of dozens ol separate programs. The structure design technique was
developed to provide some guidelines for deciding what the sct of programs should what
cach program should accomplish, and how the programs should be organized nto a
hierarchy.

Two main principles ol structured design are thal program modules should be
designed so they are (1) loosely coupled and (2) highly cohesive. Loosely coupled
means that each module is as independent of the other modules as possible. which
altows each module to be designed and laer modified without interfering with the
performance of the other modules. IHighly ¢ohesive means that each module
accomplishes one clear 1ask. Thal way. it is easier to understand what each module
doss and to ensure that il changes to the module are required, none will

accidentaily atfect other modules [2].

Information engineering is a refinement to structured development that
begins with overall strategic planning to deline all of the information systems that
the organization necds W conduct iis business (the application architecture plan).
The plan also ineludes a definition ot the business functions and activities that the
systems need to support. the dati entities about which the systems need to slore
information. and the technelogical infrastructure that the organization plans to use
to support the information systents.

Fach new system project begins by using the defined activities and data entities
created during stravtegic systems planning, The activities and dota ure refined in the
project progresses, At cueh step the project feam creites moddels af the processus,
the data, and the ways they ure integrated,

'Ihe information engineering approach refines many of the concepts ol the structure
approach into a rigorous and comprehensive methodology. Both approaches define
information systems requirements, design of information systems, and construct

information systems by laoking at processes, data. and the interaction of the twa.

{



This text merges key concepts from these two approaches into one, which we will
refer to herealier o traditional approach. The traditional approach. in one version
or another, is still widely for information system development. although many
information systems project. Using Ohject-Oriented  (00)  technology-which

requires a completely different approach |6].

1.2.2 The object-oriented approach

An entirely different approach 1o information systems. the object-oricoted
approach view an  information sysiem as a collection of interacting abjects that
work together to accomplish tasks (2], This means that ohjects in a computer
system, like objects in the world around us, are view as thing. These things have
certain features, or attributes, and they can exhibit certain beavers | 7], There are no
processes or programs: there are no data entities or files. The system consists of
ohjects, an object is a thing in the computer system that is capable of responding to
messages. (his radically different view ol a computer system requires a different

approach to systems analysis. systems design. and programming.

Breause the abject-oriented approach views information systems  as
callections of interacting Object-Oriented Analysis (O0A) detines all of the types
of objects that do the work in the system and shows how the objects interact to
complete tasks. Object-Oricnted Design (QOD) delines all of the additional tvpes
ol objects necessary to communicate with people and devices in the system and
refines the definition of cach tvpe of object so it can be implemented with a
specific language or environment. Object-Oriented programming (0P} consists of
wriling statements in a programming language to deline what each tvpe of ohject
does [3].

What is different about the ohject-oriented approach? The object-oricnted
approach is based un a view of computer systems that is fundamentally different
from that of the structured approach, Onee the business events involving the system
have been identified. defining what the user requires means detining all of the types

of abjects that are part of the user's work environment (object-oriented analysis).



Second. o desipgn a computer system means 1o deline all the additional types of
objects involving the uscr interface and operating environment ol the computer
system and the ways they interact with abjects in the wser's work environment
(object-oriented design). Third, programmers must write statements that define all
types of abjects, including their attributes  and  behaviors  {abject-oriented
programming). Therefore, in some ways, everything is different with the object-

oriented approach 7).

1.3 Rescarch objectives

This research have several objeetives which can be summirized as follows:,

»  Understanding  of large systerm design such industrial information systems for
which all sofiware design of large scale are applied.

» Understanding and applying the different phases ol system developments life
cvele as applied 1o large scale system development and implementation,

« Llse the object oricnted software engineering W provide a syslem reguirement
definition and system requirement specification using some evoletiopary and
throw-away prototyping models to satisfy user negds.

»  Useing Unificd Modeling Language{UIML} in requirement specifieation and in
system design and implemnentation.

s Study of life cycle of soltware engineering progect and applying knewledge that
has been leamed in the ficld.

s Compare the design approach using OOD and OO0P with that obained using
structural programming and how the new svstem approach can be used o replace
the existing sysiemn with as less changes as possible.

o Among the differemt soltware life cyvcles, the most appropriate life cyvcle that fis
the needs for such systems will be selected and used to provide a reasonable

reasening for seleeting such a model.



1.4 Thesis Organization

The thesis consist of 6 chapters. Chapter | includes introduction o the inlormation
Management system.

In chapter 2 litralure review of object-oriented analysis and design with UMLL.

In chapter 3 system analysis and speification of industrial information systent,

In chapter 4 system designing of the industrial information system.

Im Chapter § about coding testing unites of the system as well as the inwgrated
testing of the system and implementation.

Finally Chapter & discusses the conclusions and future work that can carried out

on industrial infortnation system.



Chapter 2

Literatitre review

2.1 Overview

The System Development Life Cyele {SBLCY is o widely used lramework
for organizing and managing the process. A svstem development life eyvele
typically defines phases that are completed by the praject team as they move lrom
the beginning to the end of the development project. The term life cycle is used
because every information development project has a beginning and eventually an

ending. Between these points in time. the project “lives” in one form or another.| 7|

The object modeling approach prescribes the use of methodologics and
diagramming notations thal are completely differem from the ones used for data
madeling and process modeling. In the lmie 80s and early 90s many object-oriented
methods were being used throughout industne. The existence of so many methods
and associamed modeling techniques was a major problem tor 1he object-oriented.
system development industry. 1t was not uncoemmon (or a2 developer (o have 10
learn several object modeling technigues depending on what was being used at the
tine. This use of difierent object modeling technigues limited the sharing of
muodels saeross projects (redueed reusability) and development teams, [0 hantpered
communicittion between team members and the users, which led (0 many ertors
heing introduced into the project. ‘These problems and others led to the efion to

dusign a standard modeling language[13].

The Unilied Modeling Language (UML) is a set of modeling conventions that is

0



used to specily or deseribe a software system in terms of objects [6].

The UML does not prescribe a method for developing svstems-only a notation that
is now widely accepted as a standard for cobject modeling. The Object
Management Group (OMG). an indusiry standards body, adopted the UML in
November 1997 [8].

Because the  object-oriented approach views information svstems  as
callections of ineracting Object. Object-oriented Analvsis {O0AY defines zll of the
types of ohjects that do the work in the system and shows how the objects interact to
complete tasks. Ohject-Oriented Design (OOD) defines all of the additional types of
abjects necessiry o communicate with people and devices in the syswem and refines
the definiion of cach wpe of ohject so it can be implemented with o speeitic
tnguage or environment. Object-Oriented Programming (OO} consists of wriling

slatements ina programming language Lo define what cach type of abjeet does [3].

2.2 The unified doftware development process

The Unified Sotlware Development Process (in short. Unitied Process, or UP ) has
its roots in the industrial experience within Lricsson manufacture, A manuiieturer of
lelecommunication eqeipment. in the late 1960s. Subsequently, thit expericnce led to
successor methodologies developed by two other companies: Objectory and Rational.
gained the stalus ol a widely adopted industrial standard [1].

The Rational Unified Process (RUP) is an object-oriented system development
methodology offered by Rational Software. RUP is their attempt to define a complete
methodology that. in addition to providing several unique feawres. uses UM, for system
models. In RUP. the term development process is synonvmous with development

methodology [3].

LI* uses the unitied modeling language throughout the sottware life cyule, As we
have observed, the rich collection of languages that constitue UMI, provides specific
notalions 10 specily, analyze, visualize, construct, and document the  artifbets that aryg
developed in the ik eyele of a soltware system. Soflware cngineering 15 1he netationg w

produce stundurdized blueprints that contain a number of ditferen diagrams, vuch



enlightening o centain aspect of the application being developed. UML is. however, an
important step in direction of a standardized language that would alkow all software
engineers 1w communicate and interact on rigorous grounds while developing or evolving a

given soflware system [1].

2.3 The phases of the unified process

UF consist of  ltour phases: Inception , Elabaration, Construclion. and [ransition

{see figure 2.1

Transitivn

Elaboraien | (onstiuction
1
N ]

Requilerents

Analyas "
i 1
1
1 1
I -
Design H b
i v
1 )
1
Implementation !
]
r
|
I

Testing g ! - E m

Lter] Irer2 | ‘ b o a J Itern

Figure 2,1 Activity { worktlows), with phases and ileration,

2.3.1 The inception phase

The purpose of the inception phase is 10 determine whether it {s worthwhile to
develop the wrget information system. In other words. the primary aim of this phase is 1o
determine whether the proposed information system is cconomically viable [6]. The
inception phase defines the scope of the praject by specilving use cases {which are similar
W the user stories) as with any OO development approach. The project team also
completes a teasibiliny study o determine whether resources should be invested in the

project [3] .
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Chapter 6

Conclusion and future work

6.1 Conclusion

The development of a new svstem requires an organized. step-byv-step
approach. We call this approach the systems development life eycle. The SDLC
defines the overall approach to system development. The SDLC is divided into
four development phases and one support phase. For development. the phasces
are projeet planning, analysis, design, and implementation, Each of these phases
is further divided into activities, and the activides are divided into individual
tasks. In this way, analvsts can identity and schedule the individual work tasks

that make up the project.

Syslem requirements define the services the system is 10 provide and
preseribe  constraims for s operation.  In documenting  the  system
requirements for a new information system. an analyst will likely identify
dozens of unique requirements. To simplify the presentation of the
reguirements and 1o make them more readable, understandable, and traceable.

requirements are often categorized as functional versus nonfunctional.
‘There ure seven common laet-1inding technigues.

s ‘The sumpling of existing documents and files can provide many facts

and details with little or no direel personal communication being

59



necessarv. The analvst should collect historical documents. business
operations manuals and forms, and information systems documents.

» Research is an often-overlooked 1echnigue based on the study of other
similar applications. It now has become maore convenient with the
Internet and World Wide Web, Site visits are a special Torm ol
reseurch.

o Ohservation is a fact-finding technigue in which the analyst studics

peaple doing their jobs.

'T'o ferret out the requirements. analysts must werk with various stakeholders in
the new system. We categorize stakeholders into three groups: (1) the users, those
wha will actually use the svstem day to day, (2) the cliemts. those who pay for and
own the syvstern, and {3) the technical statl’ the people who nust ensure that the
system operates within the computing environment of the organization. One of the
most impartant first steps n determining systems requirements is to identily these
various system stakeholders.

The traditional approach uses the entity-relationship diagram to show data
entities, attributes of data entities, and relationships, The object-oniented approach
uses the class diagram to show the classes, attributes, and methods of the class, and
associations among classes. Two additional concepis are used in class diagrams
{although they are sometimes wsed in entity-relationship  diagrams,  1o0):
peneralizationfspecialization hierarchies, which allow inheritance from a super
class to a subclass, and whole-part hierarchies, which allow a collection of ohjects
tor e associated as 3 whaole and s parts.

A relational database is a collection of dati stored in tables. A relational
database scheme is normally developed trom an entity-relationship diageam. Each
entity is represented as a separate table, One-to-many relationships are represented
by embuedding foreign kevs in entity tables. Many-to-many relationships are
represented by creating additional tables ¢ontaining foreign keys of the relaled
enlities.

An object database stores data as a collection of related objects. The design

6Ol



class diagram starting point for developing an object database schema. The
database schema defines each and the ODBMS stores cach object as an instance
of a particular class. Cach object is assigned a unique object identiticr.
Relationships among objects are represented by storing the object identilier an

object within related ohjects.

6.2 Future work

There are muny aspects of the work that can be carried Turther. The use ol UMIL
wis used in the design of the system, however, the test for automatic code generation
using e ML, softweare can be Turther developed to measure the speed of soltware
develupment process. Dedicated studies 1o software measurements can be further
developed and recommendation for the best software life cycle that can Gt different types
of soltware can be ¢lassificd,

In this rescarch, it was ditlicult to measure the different software quality
assurance such as compatibility, portability, adaptabiliny. and learnability which was due
to the fact that there are no benchmarks for software quality assurance measurements. We
recommend that a new study 10 the guality assurance of soflware should be carried out in
the future.

There are many human factors which are vsed to test any soflware such as good
GUL design and use of screens. Such factors depend of personal preferences. [T would be
helpful if a new study o the user preferences is performed and different fonm for the
preferred designs are siudied and measured by interviewing large number of people

involved in the soflware development or use.

6l
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