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1.1 Overview
Warehouse can be defined as a facility that provides a suitable environment for storing

goods and materials, and it should be designed to accommodate the loads of the materials
to be stored, and to receive, send, distribute the associated handling equipments.

In Palestine Polytechnic University, the computer center warehouse currently uses a

traditional (manual / paper-based) to handle all the warehouse operations.
This project aims at building a modular web-based warehouse system, using technologies

such as PHP, MySql, mobile, barcode reader, and using standard software such as Adobe
Flex.

1.2 Problem statement
The traditional (paper-based) method in managing the computer center warehouse has

several problems such as: loosing of equipments and information, duplication of

information, errors in writing the specifications of the equipments, errors in determining

the precise location of the equipments, as well as errors in determining the warranty

period. Furthermore, the traditional system is slow, not accurate, and needs huge paper

work.

To overcome the previous problems, we will implement a computerized system, which

aims at transforming the traditional method to a web-based system that helps users to

store, view the equipments and their specifications, and follow-up where they are, using

barcode, web and mobile application technologies.

1.3 Project goals
The project aims at achieving the following goals

1. To create an electronic system that manages Computer Center Warehouse accurately

and easily, and controls the entry and exit ofdevices and equipments.

2. TO query on the specification of equipments and devices using the barcode reader,

and localize the current place of tools, and their warranty period.

3. To create reports of stock and tools which are still guaranteed, the specification of
stored materials, other information about the suppliers, and create reports to view

the custody for each category.
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4. To track the events that happen to the stored tools and equipments which include
entry, exit, and destruction operations.

5. The design of the system should be modular enough, so that new features can be

added without making any basic change in the system.

6. Linking the system with a mobile application through which the user can read the
barcode of the equipments, by installing this application on the mobile that is

connected to the system database of server .This annlication intemret the barcode
2 I a

number using special mobile phones that read it and view the specifications of the

equipment on mobile screen .

The project team will follow the traditional method of software engineering, which called

System Development Life Cycle (SDLC), in the analysis, and development of the system.

We have started by collecting data about the system, by interviewing computer center
staff, who has a direct link to this system, and taking all information about the system,

analyzing this information, and using it to build the system. The technologies used in
creating this system include: PHP, MySQL, Mobile application and Adobe Flex Builder3.

1.5 Benefits
The main benefits ofthe system are the following:

1. Increasing the productivity by reducing the overall searching time, and facilitates
use of information. As a result, the new system will increase the efficiency and

reduce redundant data handling.

2. The system design will be integrated with other existing systems at PPU.

3. Improve line level of accuracy.

4. The system allows the users to access meaningful information at anytime from

anywhere depending on user request.
5. Making the Warehouse management system easier and more professional.

3
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2.1 Introduction
This chapter presents the functional and non-functional requirements of the system, the

risks that may face the system, and the proposed solution of these risks. It then shows the
feasibility study of the system, and the time schedule.

2.2 System requirements
This section lists both functional and non-functional requirements of the system.

2.2.1 Functional requirements
The functional requirements of the system are classified based on the request of the

computer center to the four main user types which namely are: administrator, power user,

view user, and main user.

2.2.1.1 Administrator functions
1. Data entry

The Administrator enters all information about incoming and leaving equipments from

warehouse computer center which includes specification, wananty period, suppliers,

quantity, barcode number, and the custody of equipment.

2. Browsing equipments information
The administrator can search and view all information about incoming and leaving

equipments from warehouse computer center by using the category type.

3. View reports 

The administrator views various reports about equipments which include equipments with

valid warranty, equipments that exceeded the warranty period, stored equipments,

destructive and distributed equipments, quantity of categories, suppliers of categories. The

administrator also can view three custody reports about the equipments , he can view the

equipments that have been delivered, view the custody in a given period, and view

custody for each employee who were handed over tools.

5



4.Querying on the specification of equipments 

The administrator can query on the equipments, localize their location, and other

information by using barcode number either on PC or mobile .

5. Updating user accounts

The administrator can update users accounts through creating new accounts, deleting

existing accounts, and editing account information such as role, campus, and department.

2.2.1.2 Power user functions
The power user can do the whole functions of the administrator (which is listed in Section

2.2.1.1) expect updating the user accounts function.

2.2.1.3 View user functions
The view user can only browse equipments, que1-y on equipments and view reports about
the equipments.

2.2.1.4 Main user functions
The main user who is responsible for the main warehouse at PPU University can only

view three custody reports about the equipments that have been delivered ,custody in a

given period, and identify who were handed over tools.

Note:
Every user can update his profile by changing password and email.

Table (2.1) below summarizes user types, and. the privileges of each type.

Table (2.1): Users and their privileges

~

Administrator Power user View user Main user
S

Data entry V ✓ X X 
Browsing V ✓ V X 

View reports .. ✓ V ✓ X 
Querying ✓ ✓ ✓ X

Updating account V X X X 

View custody reports ✓ ✓ ✓ ✓
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2.2.2 Non-functional requirements
1. Usability

The system should provide friendly interface to make it efficient, and easy to use.

2. Integrity

The system should be integrated with existing systems in Palestine Polytechnic

University, and connect the database of the system with the database of the university
systems.

3. Performance
The system should be fast, which means the users can retrieve information quickly,

because the access of the system most of the time is from the university which provides a
fast connection.

4.Security

The system should be protected from possible threats and attacks, This can be achieved

using mdS encryption, using complex passwords, authentication, authorization, give every
user a specific privilege. The system also will benefit from the existing security

infrastructure of PPU network and web services

5. Modularity:
The system should be modular which means it can be easily expanded and modified in the

future without changing its core.

2.3 Constraints and limitations
The main constrains that must be taken into account by the project team during the

development ofthe system include:

1. Working within the deterministic budget.

2. The system should be delivered within the specified period.

3. The system is customized to the computer center warehouse only.

7



2.4 Risks and solutions
During the different phases of this project, there are a number ofpossible risks that may
face the system:

1. The emergence of new requirements during, or after completion the development
of the system.

This problem can be solved by specifying the system requirements accurately.

2. The system may be exposed to the physical and programmatically problems.
To resolve this problem, different backup copies should be made periodically.

3. The system may be damaged by hacking or by any other threats.

To resolve this problem the system design should be secure.

2.5.1 Alternatives
There are different alternatives to implement the tasks ofwarehouse management system.

These alternatives could be summarized as follow.

l. Desktop application
Desktop application can be defined as: "a self contained program that performs a

defined set oftasks under the user control". [1]

o Advantages:
- Do not require a network or internet connection.

- High security.

- Low cost.

- It is fast.

o Disadvantages:
_ Need to be individually installed on each computer.

_ Machine independent, every change has only reflects at the machine level.

- In some cases need high storage capacity.

8



2. Web application 

Web application can be defined as: "an application that is provided to the user from a
web server through internet". [2]

o Advantages:

- Easily accessible from any computer or location that has internet access.

- Requires single installation, all the data is shared in a centralized place.

- Internet dependent program, any change reflects at everywhere.
- Platform independent.

- Do not require any special configuration or installation, a simple web

browser is enough.

o Disadvantages:

- Less secure than desktop application.

- More expensive (over time) than desktop application.

- Relics on internet speed to transfer data which makes it slower.

2.5.2 Cost analysis
This section presents the financial study of the system, for all alternatives stated in

Section 5.2.1.

1. Development and operational resources (desktop application)

• Development costs
The human resources, hardware resources, and software resources that are required during

the development stage of the desktop application alternative are detailed below in Table

(2.2), Table (2.3), and Table (2.4) respectively.

Table (2.2): Monthly development human resource budget for desktop application

Human resource Quantity Monthly cost Overall cost 

per developer per month 

System developer 3 500 $ 1500 S
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Table (l.J): Physical development budget for desktop application 1

Item Quantity Specification Cost

l HP, CORE 2 DUO 2GHz processor. 500 $
Compatible PC RAM 2 GB, Hard disk drive 250GB,

SuperMulti DVD Burner.

l INTERFACES RS232, USB. 129$
barcode reader Wedge & Wand READABLE BAR

CODES 2/5 family.
Code 39 (plus Code 32, Cip 39).

EAN/UPC, EAN128, Code 128, Code 93.
CODABAR,TELEPEN, PLESSEY.

Code 49, Code MSI, Code Delta IBM,
Code 11, Code 16K.

ISBN/ISSN, ISBT128, RSS variants.
Flash memory 1 4GB 15 S

Overall Cost 644$

Table (2.4) Software development budget for desktop application
Program Cost

Windows XP professional 113 $
MySQL server 50 $

Adobe Flex Builder 3 245 $
Microsoft Office 2007 290 $

Overall cost 698 $

·P Operational costs
The operational costs of the desktop application include yearly maintenance costs of about

200 $. No special hardware and software are required for the system operation; the users

of the system are employees at the university and they can install the application on their

computers.

' Source: Al Mana.ra Company for Computer and Programming, Hebron, (visited: 17 / 02 / 2010)
Source: http://www.amazon.com, (accessed: 17/02 /2010)
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2. Development and operational resources (Web application)
❖ Development costs 

The development resources of the web application are the same as those of the desktop
application as detailed above.

·" Operational costs 

The human resources and hardware resources that are required during the operational

stage of the web application alternative are detailed below in Table (2.5), Table (2.6)

respectively. The software requirement for this stage is the same as that detailed in Table
(2.4).

Table (2.5) Operational human resource budget for web application

Human resource Quantity Cost Overall cost
for l month

System administrator 1 500$ 500$
Overall cost 500$

Table (2.6): Operational physical budget for web application
Item Quantity Specification Cost

Server 1 Processor: 2x Quad Core Intel Xeon 0$
E5504 (2.00GHz, 1333FSB)

Memory: 8GB PC2
5300DDR2

Hard Drive: 4x 1466B SAS 15K
with integrated RAID5

Optical Drive: 16x DVD+/- RW
SATA

Networking: Dual Gigabit Ethernet
NIC

Power: Dual power supply.

J • . b the system will be installed on a server that already exists; this serverThe cost 1s set to zero ecause
belongs to the computer center ofPPU.
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Barcode reader 1 INTERFACES RS232, USB. 0$
Wedge & Wand READABLE BAR

CODES 2/5 family.
Code 39 (plus Code 32, Cip 39).

EAN/UPC, EAN128, Code 128, Code
93.

CODABAR,TELEPEN, PLESSEY.
Code 49, Code MSI, Code Delta IBM,

Code 11, Code 16K.
ISBN/ISSN, ISBT128, RSS variants

Overall Cost 0$

2.6 Selecting the best choice
The project team has analyzed and studied the possibility of applying web application and
desktop application taking into consideration the advantages and disadvantages of both- D

altematives (which detailed in Section 2.5.1) as well as the costs of both system which

also detailed previously in Section 2.5.2. Another studied alternative is to apply a mixed

desktop/ web application as an attempt to take benefits ofboth applications and overcome

their drawbacks. The problem with this mixed model is the synchronization between web

part and desktop part; it is very hard to update the databases of the two parts

simultaneously. Nevertheless, there are some solutions for this problem; one possible

solution could be achieved using a specific synchronization protocol; however, this

solution will not be adopted in this project because of its complexity and the lack of

knowledge of project team in this area. In other words, without such synchronization, the

system will suffer data inconsistency for all the time intervals when users are

disconnected from the web part of the system.

Because the university has several campuses, and in order to facilitate access to the

system from any computer or location that has internet access, the web application seems

to be the most appropriate for the system.
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2. 7 Time schedule
To discuss the time schedule of the project, it is best to refer to the Gantt chart shown below
in Table (2.7).

Table (2.7): Time tasks schedule
Taskuumber Tasknarne Duration( week)

Tl Data coJlection 2
T2 Planning 1
T3 Analysis 1
T4 Requirements specification 2
T5 Designing 2
T6 Coding 7
Ti Implementation and testing 2
T8 Maintenance 2
T9 Documentation 16

Table (2.8): Gantt chart

rs: JI. 2 3 4 5 6 i 8 9 10 JU 12 13 14 15 16
k

Tl

T2

T3

T4 !
I

T5 -

r
lT6 I

T7 !

TS

I' : I iIT9 , ' i I I'I ' I I I II I IL I

□□
Expected time .

Actual time.
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3.1 Introduction
This chapter first presents the sp 'fi . · . . · ·ccit1cation of functional requirements of the system. It
then presents three Unified Markup Language (UML) diagrams; namely: use case
diagram, class diagram, and sequence diagrams.

3.2 Functional requirements specification
1. Data entry 

Function Input details about all incoming and leaving equipment from
warehouse.

Description Enable the user to enter and save all information about incoming and
leaving equipments from warehouse computer center which include
specification, warranty period, sponsors, type, location, barcode
number,, price, and buy date.

Input Equipment details.

Output Data entry was done successfu11y.

Requirements Correct usemame and password.

Procedures The user login to the system using correct username and password,
then chooses the webpage where he enters the information and save
them.

2. Browse equipments information
Function Browsing information about all incoming and leaving equipments from

warehouse.
Description Enable the user to view and display the information about all incoming

and leaving equipments by using the type of them.
Input Equipment type/ equipment name.

Output Equipments information.

Requirements Database tables.

Procedures The user logins to the system through electronic website and chooses
browsing webpage, then enter the type of specific equipment, after that
choose browsing this equipment.

15



3. View reports
Function View various reports about equipments.

Description Enable the User to view and display various reports which include
equipments with valid warranty, equipment that exceeded the warranty
period, stored equipments, destructive equipments, quantity of
categories, suppliers of categories, custody in a given period, general
custody report, and custody for each employee

Input Type of report.

Output Reports.

Requirements Database table.

Procedures The user enters the webpage of reports, and then chooses the topic
which the report views, then he choose to display specific report.

4. Query equipments specification
Function Query on the specification of equipments.

Description Enable the user to query on equipments by using barcode number and
display the specifications of these equipments and localize their current
places.

Input Barcode number.

Output Specification of equipments.

Requirements Barcode reader, Database table.

Procedures The user enters the page of querying, and then enters the barcode
number (through the barcode reader of the mobile phone) of specific
equipment which needs to know its specification, after that he
searches about specifications and display the specifications of the
equipment. This function performs either on PC or Mobile.

16



5. Update user accounts 

Function Update the accounts of users.

Description Enable the user to update the users accounts through creating new
accounts, deleting existing accounts, and editing account information
for existing users such as role, campus, and department.

Input Username.

Output Updatable user accounts.

Requirements Username.

Procedures The user enters the webpage of user accounts, then chooses specific
account and updates it.

6. View custody reports
Function View the custody reports about equipments.

Description Enable user to view reports about the equipments that have beer
delivered whether in a given period or in general, and identify who
were handed over tools.

input 

Output Custody report.

Requirements Usemame and password, database table.

Procedures The user enters the webpage of reports, and then chooses to display the
custody report.

17



3.3 Use case diagram 
The use case is the first UML diagram that describes the system as a whole. As can be

seen in Figure (3.1), the system has a database and four users; namely: administrator,
power user, view user, and main user.

Computer center warehouse
system

Enter data

0

\
Q

A
Store DB

tery specificati

Main user

F-. (3 1)· Warehouse system use case diagram1gure • '·
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3.4 Class diagram
The sccond UML diagram describes the system classes. As can be seen in Figure (3.2),
the system has three main classes which are: users, website, and database.

Users j
Enter l Warehouse sys

user -id
login name
full name
email Access db
password

Access
login()
modify_profile( )

Store
DB.~

I I I I
Main user View user Power user Administrator

Browse info() Enter data() Enter data()
View custody() View reports() Browse info() Browse info()

View custody() View reports() View reports()
Query spec 0 Query spec ()
View custody() Update account()

View custody()

Figure (3.2): Warehouse system class diagram

19



3.5 Sequence diagrams 
The third UML diagrams that describes the system sequence, there is a sequence diagram
for each user of system as can be seen in the figures below.

1. Sequence diagram for administrator:

. Administrator 'warehouse sys I : Store database
I

II
II __.__oooooApo
II
IEnter usemame and password I
I~ I
I
I

g
I

Check username and password II .....
-4I Username and password confirm 'I

I'.~
Iboon»
II
IData entry I
I
II

't

Store information about equipment II
II

-{I
I' tI

Storing information confirm II
I

l......l....:
II
II
II
iI
Ilo»
II
IBrowsing equipments I
II
II

Browsing equipments II
II

oI

Display equipment information II
I'. I
IL...J...:.
II
II
IView reports I
Ipre
I-' Choose specific report to display I.
;I

Im

Display report [ {I
II
!al
Ir"
II
Inip
II
II
II
IEnter barcode number »»b»» II
I... ,

Querying on specification of equipment I
I

lo
I

I
I

II
II

Display the specification of equipment II
II ~
I-· II
II
I

»»%.»»» IUpdate user accounts I
I=' Update user accounts Igg

~ II
I

Updatable user account confirm II
II
I
Iq·
II
I' I I

L!I
II
II

I»

. (J 3)· Sequence diagram for administrator Figure .. 5 -»
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2. Sequence diagram for power user:

[: powt!r user : warehouse sys : Store database
go» I

'I
'I
I
I

Enter username and password '~ gr
I
I

, - I
le Check username and password' ,..

''I
Usemame and password confirm I

I I
v, I~
I I

' I± I
I 'I I

Data entry I I

-' ', I

'I Store information about equipment I
I I

I
3

I
I I

' Storing information confirm '' '
' I

' '' I

' 'I I
I 'Browsing equipments I
I I
I I

I, Browsing equipments 'I I

I (
I I

' Display equipment infonnation
I

I I
1 I

I I

'I I
I I
I 'I 'View reports goo I
I I

I
~ I Choose specific report to display I

I -'
I 'I 'I I
I Display report I
I I
I I, I
I I
I I
I I
I I

Enter barcode number rq I
I I
I I

» , I
~ I I

I I
I Querying on specification of equipment I
I '
I I {

I I
I I
I Display the specification of equipment I
I I- I I
]

» I
I

jgre (3.4); Sequence diagramfor power user
ii pis,iii ks9gs kw'g
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3. Sequence diagram for view llser:

: view user ' warehouse sys : Store database
- I I

I I
I pp

Enter username and password
pp» I

' I
I I

»
I I

I,
Check username and password I

I 1
I -I Username and password confirm I
I - I

I
I I

I
I 'I I

» I

Browsing equipments I I
I I
I I.... I
I Browsing equipments I
I I

"
I Display equipment information {
I I
le I
p I
I I_,__ I
I I
I I
I I
I I

'
View reoorts

I I
I I

"I I
{ I

I Choose specific report to display I

' I-
I Display report -,
' I

I
g

I

Ll» I
I I
I I
I I

r-,-- I

Enter barcode number I I
I I

.... I
I Querying on specification of equipment I
s I
I , I

I
-,

I I

' Display the specification of equipment I
I - I

!
y

I
I

I I
I I

'-- I I

I _,!_

Figure (3.5): Sequence diagram for view user

4. Sequence diagram for main user:

: main user ; warehouse SyS : Store database
so ___.__ I

I I

Enter usemame and nassword I pp
I I
I 'I Check usemame and password I

' " '
I Username and password confirm

,
I I
I 'ya

I___.__
I I

View custody reports ,-!.- I
I I

I
I View custodv reoort I
I ~ I

w p

I Display custody report I

' I
t. I,. I

I I
I I

I

I c....J...._
I I

Figure (3.6): Sequence diagram for main user 
I
I

-
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3.6 Test plan 
This section describes the test plan of the system which wilt be used to ensure that the

system meets its functional and technical requirements and working as properly as

expected, and can be implemented with the same characteristics.

The project team describes briefly the methodology that is adapted to test the system as
follow:

3.6.1 Unit testing
In this phase, we will test each unit in the system separately to ensure that it is operating
correctly and meet the specifications.

3.6.2 Integration testing
In this phase, we will test the whole components together and test the integration and

interaction between them to ensure that they are working together as expected.

3.6.3 System testing
In this phase, we will test the system as one unit to verify that it is working properly and

meets its requirements.

3.6.4 Acceptance testing
In this phase, we will test the user acceptance and satisfaction of the system to verify

whether the system meets their requirements.

All these phases will be discussed and described in detail in chapter 6.
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4.1 Introduction
This chapter discusses the design of the system and its interfaces, the design of database
and its dictionary, and finally describes navigation diagram.

4.2 Database description 
The system database contains the whole information that the system needs to accomplish

its functions and operations. The database consists of ten tables which are:
o Users

0 Suppliers

o All_emp
oTypes

oCampus

oDept

0 Guardianship

oCategory

oRoles

oStatus

25
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4.1.1 Database Design 

Figure 4.1 shows the tables of the system database and the relations between them.

I status -
ITypes Status_id {PK} I Status_nameI Category %Type_no {PK} 

~Type_name
Barcode {PK} 

ISupp_id j

Roles I ~Buy_date
%

Expire_date Users Role_id {PK} I J Type_id
Role_desc

Suppliers
jCampus_id User_id {PK} -Supp_id {PK} Price Fname

Comment 4
PasswordName

!Status_id p>

EmailTel_no
kFax_no Update_date Dept_id
- ICampus_idAddress

Login_nameComment
I Campus Email Role_id

I Campus_id {PK}
Campus_nameDept I lhGuardianship I

Dept_id {PPK} *
Campus_id {PPK} All emp kGuard_id {PK} 
Dept_name 1 jEmp_id

Emp_id {PK} Guard_date
Emp_nameBarcode

I Dept_idj

Campus_id

Figure (4.1) Database design 
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4.2.2 Database dictionary
This is a description of each table and it's fields:

• Category: this table shows th ·
e category of the equipments that should be enter to

the system, include all the specifications for the category .

Table (4.1): Category table 
Field name Data type Required Key Reference Length Description Barcode Varchar Yes Pk 50 The barcode

number of the itemSupp id Int Yes Fk 6 The supplier idBuy_date Date Yes The date of
category buyingExpire_date Date Yes The date of
warranty expiration

Type id Int Yes Fk Types 6 The type id
Campus id Int No Fk Area 6 The campus id

Price Int No 7 The price of the
item

Comment Text No 100 The category
comment

Status id Int Yes 6 The status id
Update_date Date No The date of final

status updating

• Types: below table shows the types for each category.

Table (4.2): Types table 

Field name Data 
Ty e_no

uired 
Int Yes

Ke 
Pk

Reference Len h 
6

Descri tion 
The type number

Type_name Text Yes 50 The type name

27
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• Suppliers: this table shows the suppliers of the equipments, and important
information about them.

Field name Data type Required Key Reference Length Description Supp id Int Yes Pk 6 The supplier idName Text Yes 50 The supplier nameTel_no Int No 15 The telephone
Int numberFax no No 15 ThefaxnumAddress Text No 50 The address of

supplierComment Text No 100 The comment
about supplierEmail Text NO 50 Supplier email

Table (4.3): Suppliers table

• Campus: this table shows the campuses of the university.

Table (4.4): Campus table 
Field name Data Required Key Reference Length Description 

type 
Campus id Int Yes Pk 6 The campus id

Campus name Text Yes 20 The campus name

• Dept: this table shows the departments of each campus.

Table (4.5): Dept table 

Field name Data type Required Key Reference Length Description 
Dept id Int Yes PPk 6 The department id

Campus_id Int Yes PPk, Campus 6 The campus id
Fk

Dept_name Text Yes 50 The department
name

28



•
• Users: this table shows th

t e users of the system, include some important
information about them.

Field name Data type Required Ke_y Reference LengthUser id Int Yes Description
Pk 6 The user idFname Text Yes 20 The full name of

Password Int the userYes 30 The user passwordEmail Text Yes 50 The user emailDept id Int No Fk Dept 6 The department idCampus id Int No Fk Area 6 The campus idLogin_name Text Yes 30 The user login
nameRole id Int Yes Fk Role 6 The role id

Table (4.6): Users table 

• All_emp: this table shows all employees in the university.

Table (4.7): All_emp table
Field name Data type Required Key Reference Length Description

Emp id Int Yes Pk 6 The employee id
Emp_name Text Yes 50 The employee

name
Dept id Int No Fk Dept 6 The department id

Campus id Int No Fk Campus 6 The campus id

• Guardianship : this table shows the custody of each equipment.

Table (4.8): Guardianship table 

Field name Data type Required Key Reference Length Description
Guard id Int Yes Pk 6 The custody id
Emp id Int Yes Fk All emp 6 The employee id

Guard date Date Yes The date of adding
custody

Barcode Varchar Yes Pk 50 The barcode of the
item
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• Status: this table shows the st t f . .
a us o each equipment which may be stored,

distributed or destructive.

Field name Data type Required Key Reference Length Description Status id Int Yes Pk 6 The status idStatus_name Text No 30 The status
name

Table (4.9): Status table 

• Role: this table shows the role of each user, which may be admin, power, view, or
main user.

Table (4.10): Role table 
Field name Data uired Ke Reference Len h Descri tion Role id Int Yes Pk 6 The role id
Role desc Text No 30 The role nanie

4.3 User interface design and navigation 
This section describes the main user interface screens of the system especially input/output

interface.

1. Login screen 

computer center warehouse manegment system

Login

Username user ]

Password

Lostpassowrd ?

•

Figure (4.2) Login screen 
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~
Serial Field 

DatabaseAction No 
Table I username Text field to input uscrname

2 password Text field to input password
~

3 login Button. When clicked, the system authenticates the Users
user and redirects him/her to the page based on his
privileges.

4 Lost Link button that redirects the user to the lost password
password? page.

Table (4.11) description of Login screen

s;
T' ' ' : , ~~~ --~-~-- =..-......--~-------..........--,

} computer Center Warehouse Management System,Aug_l jg7i?
~ 

User5 ACCunr Suppliers

Figure (4.3) Administrator screen
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Serial Field 
Action Database No 

table~
l Manage

Tab. When clicked, all fields that are managed by
user will display

2 User Account Link button that redirects the user to users' page.
3 Suppliers Link button that redirects the user to supplierpage.~
4 Campus and Link button that redirects the user to campus and

Departments department page.
5 Employees Link button that redirects the user to employee

page.
6 Types Link button that redirects the user to type page.
7 Categories Tab that redirects the user to category page.
8 Browsing Tab that redirects the user to browsing page.
9 Reports Tab that redirects the user to reports page.
10 Querying Tab that redirects the user to querying page.

Table (4.12) Description of administrator screen

3, Power user screen

[2ZAatle

) computer Center Warehouse Manag_e_m_en__.,t__s_y_s_te_m_ j

Suppliers

r 4.....
apus & Departments Employee

Notes: . . t _ page· it contains all the elements ofooks like the administrator ·· .
The power user page

1
. 1 ) expect the user account function.

( hi h described previouslyadministrator screen 'w c
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Serial Field
Action DatabaseNo 

table 
l Manage Tab. When clicked, all fields that are managed by

user will display
2 User Account Link button that redirects the user to users' page.
3 Suppliers Link button that redirects the user to supplier_gage.~
4 Campus and Link button that redirects the user to campus and

Departments department page.
5 Employees Link button that redirects the user to employee

page.
6 Types Link button that redirects the user to type page.
7 Categories Tab that redirects the user to category page.
8 Browsing Tab that redirects the user to browsing page.
9 Reports Tab that redirects the user to reports page.
10 Querying Tab that redirects the user to querying page.

Table (4.12) Description of administrator screen

•

3., Power user screen

-·~-----~--=--ir [Zr3t.
}

J7) computer center Warehouse Management.Sy6®" [
uL , ],,,___ _

gggapggsggsg),swasaas

», 28

: (4.4) Power user screenFigure •

Notes: . . ¥ • ge· it contains all the elements of
k l·ke the administrator pa ,e loo 'S 1 ·

The power user pag 1 ) ex ect the user account function.
h. h described previous y 'padministrator screen (whic
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4, View user screen

-~. Computer Center Warehouse .M -· - ,,-~-,-,-. -------1
anagement System

~~~

~l 233<457654 I ..-lou Romma1; 
I

i
!
,
I

it

Figure (4.5) View user screen

Table (4.13) Description of view user screen
Serial Field Action Database
No table

1 Browsing Tab that redirects the user to browsing
page.

2 Reports Tab that redirects the user to reports page.
3 Querying Tab that redirects the user to querying

page.
4 Search Button to search the equipment. Category
5 Search by type Combo box for searching the equipment Type

by type

6 Category Data grid that lists the result for the search Category

specification process
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5. Main user screen. 

J ~.. ) Computer Center w ·h · ~ ~ 
s are ouse Management System I ,

Jl\llie ]

Figure (4.6) Main user screen

Table (4.14) Description of the main user screen
Serial Field Action Database 

No fable 
1 Custody report Button. When dicked, displays the intended Custody

report.
2 Custody in a Button. When clicked, displays the intended Custody,

given period report which determine between two dates. Category
3 Custody of Button. When clicked, displays the intended Custody,

employee report for each employee through searching Category,
about him. Employee
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6. Users screen

-·,

) computer Center w h/. are ouse Management System
~

~ f2IljJtJ 

• I 4 ye
Lnployees

19 first user
second tser

22 fourth user

Figure (4.7) Users screen

Table (4.15) Description of Users screen
Serial Field Action Database
No table

1 Users Data id that dis la the users of s stem. Users
2 Add Button. When clicked, redirects the user to add

user age for addin user.
3 Update Button. When clicked, redirects the user to the

update user page for updating the selected user.
4 Delete Button. W_hen clicked, delete the selected user User
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7. Add user screen 

--Center Wareho • ,_ 1 ~-:-7
~IM<,"'::;:::,,....:-~-.....-"""'- . use Management 8ystem "- -1

®!!!@®...0..8.068...8....8....~.

r, 

I'yrvs

Table (4.16) Description of add user screen
Serial Field Action Database 

No table 
I Login name Text field to input login name ofuser.
2 Full name Text field to input the full name ofuser
3 Password Text field to input password
4 Confinn Text field to input password for twice time to

password confirm it.
5 Email Text field to input email
6 Campus Drop down list to select the campus of university Area
7 Department Drop down list that displays the department of Dept

university based on the selection of area
8 Role Drop down list to select the role of user Roles

9 Save Bitton. When clicked, add new user. Users

10 Cancel Button. When clicked, cancel the addition
operation and back to the user's page.
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8. Update user screen 

g
ri-~ Computer Center Warenouss» J-<:_ ""«woos,sea
gA33Jaggy

~~
J1Ml;J (i1fjJJJJ;J cs±an r'

Figure (4.9) Update user screen

Table (4.17) Description of update user screen
Serial Field Action Database 
No table

I User name Label displays the user name was selected Users
2 Role Label shows the current role of user
3 Role Combo box that displays the role ofuser Roles
4 Campus Label that shows the current campus ofuser
5 Campus Combo box that displays the areas of university Area
r Department Label that displays the current department of0 

user
7 Department Combo box that displays the department of Dept

university based on the selection of area
8 Save Button. When clicked, update the information Users

of user.
9 Cancel Button. When clicked, cancel the modification

operation and back to the user's page.
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9. Suppliers screen 

JgJ )- Computer Genter Warehous #@hhfip
i= ---- --- se Management System

#33 s s kkii&&' gg1putt, if ±Wiiil

Sp2pliers

l

iiaick&sou
arabia company
CD Compauy 

Alatamia Company
Shark Company

2
3 

4
:uu,et±

Figure (4.10) Suppliers screen

Table (4.18) Description of Suppliers screen

Serial Field Action Database
No table 

1 Suppliers Data grid that display the suppliers of Suppliers
system.

2 Add Button. \Vhen clicked, redirects the user
to add supplier page to add new supplier

3 Update Button. When clicked, redirects the user
to update supplier page to update the
selected supplier.

4 Delete Button. When clicked, that deletes a Supplier
supplier.
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10. Campus and departmentS screen

~t&:........ ";::"." . --
] -) computer center Waren!

· ,1- · ouse IVi
--~- ~---- anagement System

~_,., l'll>nn:® ~~ e...,

t
Axt Roraa
'J'Adi 41hr aria .A
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'Tedi Atharta C •4bIktela .A
AF, t1 11..--rd.n R ;- 

Figure (4.11) Campuses screen

Table {4.19) Description of Campuses screen

Serial Field Action Database
No table

1 Campus List that displays the names of campuses. Area
2 Department List that displays the names of department Dept

for a selected campus
3 Add campus Accordion tab When clicked, displays the

canvas of add new campus.
4 Campus name Text field to input the name of campus

5 Add Button. When clicked, that adds a new Area
campus.

6 Update campus Accordion tab. When clicked, redirects the
user to update campus.

7 Add dept Accordion tab. When clicked, redirects the
user to add dept.

8 Update dept Accordion tab. When clicked, redirects the
user to update dept.

9 Delete dept Accordion tab. When clicked, redirects the
user to delete dept.
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11. Employees screen

) computer Center Wareho J[
use Management System '

-~K

5es A<Gut

i

gTE! ass

[5337243% acusaa 'a

Figure (4.12) Employees sc:reen

Table (4.20) Description of employees screen
Serial Field Action Database 

No table 
1 Campus Combo box that display the names of areas. Area
2 Department Combo box that display the names of Dept

departments based on the area selection.
3 Employees Data grid that display the names of employees All emp
4 Add Button. When clicked, redirects the user to add

employee page to add employee.
5 Update Button. When clicked, take to update

employee page to update employee.

6 Delete Button. When clicked, that deletes an All_ernp
employee.
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12. Types screen 

J ··) Computer Center Wareho ~,
i:- . ------- use Management System

uusula,p3259jg,gig]

SuppliersL--------- 

~

2 network

s

L.. •4_.,·~--H....--W~--,-.....J : [eabie
3 

Figure (4.13) Types screen

Table (4~21) Description of types screen

Serial
No

Field Action Database table

l Types Data grid that display the names of
types.

Types

2 Add Button. When clicked, redirects the
user to add type page to add a new
type

3 Update Button. When clicked, redirects the
user to update type page.
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13. Category screen 
m

J ··:') Computer Center Wareho :J
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stored
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Figure (4.14) Category screen

Table (4.22) Description of category screen

Serial Field Action Database 
No table 

1 Categories Data grid that displays the Category
specifications and details of all
categories.

2 Add Button. When clicked, redirects the
user to add category page to add a
new category

.., Update Button. When clicked, redirects the.)

user to update category page to update
category.

4 Delete Button. \Vhen clicked, deletes the Category

selected category.
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{4, Browsing screen

'"""'J ~ ~ ) Computer Center Wareho
~ "1/. use Management System

~-=-

~ ~ 1 • 

jg++re 4,15yn, .:ry{re (% /} bili'owsing screen

Table (4.23) Description of browsing screen
Serial
No 

Fieid Action 

1 Search Button to search the emuipment.
2 Search by type Combo box for searching the equipmen

e
3 Category

specification
Data grid that displays the specification
categories based on selected type
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15. Reports screen

w!- =J - ) Computer Center Wareh m± 1Ousellanagement System
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p

Figure (4.16) Reports screen
Table (4.24) Description of reports screen

Serial Field Action Database
No table

1 Category with warranty Button. When clicked, displays Category
period the intended report.

2 Category exceeded warranty Button. When clicked, displays Category
period the intended report.

3 Status categories report Button. When clicked, displays Category,
the intended report. Status

4 Suppliers report Button. When clicked, displays Supplier
the intended report.

5 Quantity of category report Button. When clicked, displays Category,
the intended report. type

6 Custody report Button. When clicked, displays Custody,
the intended report. Category

7 Custody in given period Button. When clicked, displays Custody,

tbe intended report. Category

8 Custody of employee
Button. When clicked, displays All_emp,
the intended report. Custody,

Category
gs
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16. Querying screen
A 

jcomputer Center Wareho T , ·
.., ,./ .,,...,__,-~-- use Management System

agg@) gt

5A343f ]lull;ALL5gpg

Figure (4.17) Querying screen

Table (4.25) Description of querying screen

Serial
No

Field Action Database 
table 

1 Search Button to search the equipment. Category
2 Search by

barcode
Combo box for searching the equipment by
barcode number.

3 Category
s ecification

Data grid that displays the specifications of
cate:ories based on selected barcode.

Category
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17. Querying on n1obile screen

[@·o,as 7]
'us)

5 i ,mus G

-8 av.wxsy>9

Figure (4.18) Querying on mobile screen

Table (4.26) Description of querying on mobile screen

Serial

No

Field Action Database

table

1 Search Button to search the equipment. Category

2 Search text Text field to input barcode number.

3 Result label Text area that displays the result of search category

Note: 
The project contains some other less important interfaces (screen); these interfaces are not

described here. The focus in this section is on the most important (major) screens only.
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4.1

ion chart helps users lo move from one page to another. navigation is achieved byNavigal #ge r,1 g
. a all the page of the system. oUedt.nc 

C h . 4 16) shows how I e user can navigate between pages through tbe system.Figure ( . 

Navigation charts 

--.1,,lCat»O42e5

: (4,19) Navigation chart Figure (4.
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4.1

ition chart helps users lo move from one page lo another navi•ation is achieved byNavia o
. all the page of the system.collectmg .

. (4.16) shows how the User can navigate between pages through the system.Figure

Navigation charts

iiozae pap:

l.opp

EBrowsing

Loi,,:, r

.aation chartFigure (4.19) NaVle. -
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5,1 Introduction
I . chapter introduces the implementalion h .Thus . _ . . pIiase of the system which includes: (allation environment, server lllfonnation d

ins @hd configuration, and UML implementation
diagram.

5.2 Installation
A set of hardware and software requirements are needed to :t id •

1
h

set up an 1mp ement t e
system. The foJlowing is a description of those requirements.

5.2.1 Hardware requirements
The project team uses a server to implement and run the system to integrate it with PPU

website, and uses barcode reader to read the barcode number of equipments and entering

them to the system. The following is a brief description of the server and barcode reader

used in the system.

41. Server
Specifications:

O

O

•

O

Memory: 8GB PC2-5300DDR2Khkljl

Hard Drive: 4x 1466B SAS 15K with integrated RAID5

Optical Drive: 16x DVD+/A RW SATA

Networking: Dual Gigabit Ethernet NIC

Power: Dual power supply.

f r are taken from the employee. fi ti is o serveThe specification4 U _ puter center.The server already exists at PP com
at the PPU center.
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,, Barcode reader
rvne: Datalogic Heron Bar Code ScYP" anner,

6Features

Hiah first pass rate
• 0

• Several models available

• Intuitive aiming in hands-free appli: ti1cations

•
•
•

Datalogic "Green Spot"

Stand included in the package

Complete data formatting and data editing.

% Barcode Scanner Repair service available fr Dom ataScan.

Snecifications;
I

• INTERFACES RS232, USB.

• Wedge & Wand READABLE BAR CODES 2/5 family. 

• Code 39 (plus Code 32, Cip 39).

e EAN/UPC, EAN128, Code 128, Code 93.

• CODABAR, TELEPEN, PLESSEY.

• Code 49, Code MSI, Code Delta IBM, Code 11, Code 16K.

• ISBN/ISSN, ISBTl 28, RSS variants.

3. N95 mobile Features :7

• OS:Symbian OS 9.2, S60 rel. 3.

• CPU: Dual ARM 11 332 MHz processor; 3D Graphics HW Accelerator

• MEMORY:
o internal : 160 MB storage, 64 MB RAM

C d Sl t· . . SD up to 8GB, hot swap, 128 MB card included
o 'ara o. micro 3

: The barcode reader already exists at PPU computer cent;:e manufacturer's website[l3] . .
,The barcode features and specifications are taken frotn facturer's website[22].Any other mobile that has
'N · · ) fr Ill the manut I€okia N95 phone features are taken(as is) ['O
a barcode reader features can also be used.
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5,2.2 Software requirements 
The project team uses PHP technology {

o connect with the
front it, and to perform the basic syster .- system database and get data

:. ±. In operations. We use
build the web application, design the s . s Adobe Flex builder 3 to

ystem interfaces and di-.
through them, and send and retrieve data fro isplay the information

. . . · mMysql database through ·
The followmg 1s a brief description of the ftw usmg PHP files .se so ares.

t. Adobe Flex builder 3

It's an open source framework developed on Ad b
. . 0 e technology for building interactive

web applications that deploy consistently on all ma· d 1• ajor iesktops, browsers, and operating
systems. It uses Suns Java Environment for devel • Ri . .

· toping ich Internet Applications
(RIA's). It provides many useful ways to send and retrieve data t d fr .o an om server-side
components. [4]

The Flex SDK includes a rich component library with more than a hundred extensible

user interface components including list boxes, buttons, data grids, several text controls,

layout containers, application states, and form validation for creating rich Internet

applications, it is compiled into a file having SWF format called ShockWave Flash files,

Flex applications can be written using Adobe flex builder or by using the available flex

compiler from Adobe. Flex Builder 3 includes the complete Flex framework, including

compilers, debuggers and a component library. [5]

Adobe Flex is embedded with two languages: Action Script and MXML. The following is

a brief description ofthese languages

• MXML 

th t vffe way to build and layout the
It's an XML-based user interface markup language a O er .
. . lement internet application behaviors
Interface of applications and can also be used to1mp! .

tion Script code either when data binding
and business logic. It can include chunks of Ac 10 ' bandl

. r with creating the body of an event er
where the curly braces ({) syntax is used, 0

• . d 1 p Rich Internet
. . with action script to eve o

function. MXML may be used in combination
Application (RIA's) in Adobe Flex.[5] [6]

51



• Action script 

It's a scripting language ba~cd on ECMAScript that is used for the development of

websites and software and it is also used in some database applications. Action Script is

the programming language that can be used along with MXML to create sophisticated

Adobe Flex applications. It supports a wide range of features including interfaces,

packages, runtime exception handling, runtime data types, and regular expressions. [5]

Action Script is a standard-based, object-oriented language; therefor it can be viewed as a

coUection of APIs generally in the form of classes. Its coding is done inside the tag <mx:
Script> and the execution of file is (.as).

prprgy\Ry®pp®±Pr(p[,,tgp/4yyggyg(jg23ppjppppgfgpgggaaf\pl]i]{HI=>-1X±ells±iii lliil'it±inill#/otlsrifaulr')Eflikssrif3900f03/4659.46,61ef}
File Edit N<>vigale Search Project Data Fur Window Help

! O--@8-% a-. c- Er/BillFteDovelsm..]
I • ••• ' - - - --- - ··-- -·. - -· • = D"ar Flex N... 3 = O ,'Ill:!! FlexSta,tPage ~ ~

.._,.: (!!I 0,-:. t.::. 

a~;,, ,1 ~ ... sass»fl]
± izi employee } lg_]
Ct tm employeedispley f =,~:grkill&llWii0.~- tgr; PIOJ , r·· ,-
,- [fii project ' I

i:- l2t-:.i bin-debug
I WeBcome to Flex

t±. (a, html-template Lean, about h ovv rlcx provides unparalleled connected 
8- lib.s experiences for both the web and desktop with this 

+ P} src introductoryvideo.
c1:. L[i!3 ~lore ~ j 

-g~ -0~~- --Et) c- ;;,-□- li.--~----...:.:1:t===- ~::-----~ I~~·
An culli11e io not av,>;Jab!e. .. ~\-. j- _ ieJi ==~---

~~~ . I

v; (S l)· Adobe flex default page..Jl'1gure • ·

2. PHP

: gr eral-purpose server-side scriptingt Preprocessor is a gen
PHP, which stands for Hypertex . ,, . Web pages, it can be used on all major

. ftw e for creating dynamic . d
language and 1S free sot. ar . ft Windows, many Unix variants ,an

. ldi Linux M1crosooperating systems, me u mg '

others.[7] [8]
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When a visitor opens the page, the server pr
ocesses lhc PHP co .

ults to the browser. With PHp mmands and then sends
the res ' we can do things like l .

·heck details from a form, picture . 1 . . ogm pages, create fornms,
artd c ga lenes, and surveys. PHP

. · · · supoorts Apache andMysql and bas many open source libraries. [8] '

The reasons of using PHP:8A

It is open source and free to download and use.L

2. I is powerful tool for making dynamic and interactive WebPages.

3. It supports many database Management System (DBMS) such as Mysql, OracJe, and

Solid.

4. It can run on all operating systems and on different platfonns.

S. It is compatible with almost all servers such as Apache and ns.

[spsmworueu&el,lelllal]' ~. Fife Edit Find Format HTML CSS JavaScript PHP Debug Project Tools S\/N View \t./indow
Help

>y] »

s3- 3-° - ·=
" e- 

~~ ~
x file.php

~PHP S, HTML 4.01 Tr,,n~ilion,11, CSS 2 & J,,vaScript •

1 <2php
2
3 / r.-r. 

4 .,, @author
s .,. @copyright 2010
6 1./
7 I
8

S

a
'

Breakpoints
Line Fife name

Windows I Ansi Ln 7: Col 1

·p
No project !oadedd 

F-. (5- 2)· PHP desianer default page1gure . • t, 

3. MySQL DBMS) based on Structured Query
It's a relational database management system (R SQL DBMS and it's

ular open source
Language (SQL).Jt's the one of the most po~ ~· It runs as a server providing

Sun Microsystems.developed, distributed and supported by
. f d tabases. [ 1 O]inulti-user access to a number o ua

8
The reasons ofusing PHP are taken from [9]

co
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MySQL is uscd in a wide range of lit° :
. b app 1cations, mcluding e-commerce, data warehousing,

Web databases, logging applications and di: rib e. .:an istriuted appltcatlons. Some of the most
popular open source PHP web a 1 · ·pphcations, such as Wordpress and Joomla, use MySOL
to store their data and several h · h . · ' .,

' 1 tg traffic website such as GoogJe and face book use
Mysql for data storage and logging of user data.[lO] [l l]

MySQL runs on many different platforms, including Linux, UNIX, and Windows, and

many programming languages contain libraries for access MySQL in.eluding C, C+,
Java, Perl, and PHP. (10]

% The reasons of using MySQL Database Server:

1. It is free and open source sofhvare.

2. The MySQL Database Server is reliable, very fast, and easy to use.

3. MySQL Server works in client/server or embedded systems.

4. Offers a useful and rich set of functions.

5. Its connectivity, speed, and security.

6. Its simple integration with PHP.

% ELIPS studio 3 for Flex builder

ELIPS Studio 3 is the next generation of mobile development environments based on

Adobe's Flex Builder, and it is the quicker way to develop mobile devices and

applications, and it develops rich mobile applications in Adobe Flex.[23]

Flips 3 support flex users a library of mobile specific component, to offer an extensive

simulation environment for handsets, and to nm applications on many platforms and

models. [23]

The project team implements the querying process on mobile application by using ELIPS
Studio 3 which transforms flex languages (MXML and Action script) into native or java

code and generates code to nm on the platform that they selected. ELIPS 3 uses PHP

technology to access the database at the server for retrieving the specification of

" The reasons ofusing MySQL Database Server are taken (as is) from[12]
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equipment through using its barcodc number which is entered by special device that is
combined with the mobile.

5.3 Server information and configuration

The website of the system will be installed on the existing main web server of PPLU:
' 5

therefore it is essential for the project team to be aware of the configuration of this server

and how to install the website on it. The installation process requires the Apache web

server (httpd), FTP (requires xinetd or inetd) and Bind (named) software packages with

their dependencies.

The main steps to install aud create a virtual host for the website on the server are:

1. The Apache configuration file is: /etc/httpd/conf/httpd.conf.
2. Apache may be configured to nm as a host for one web site or it may be configured to

serve multiple domains. Serving multiple domains may be achieved in two ways:

•
•

Virtual hosts: One 1P address but multiple domains - "Name based" virtual hosting.

Multiple JP based virtual hosts: One IP address for each domain - "IP based" virtual

hosting.

The existing PPU server uses "name based" virtual host with the following settings

<Virtualllost>

DocumentRoot /var/www/staff.ppu.edu/wms

ServerName: staff.ppu.edu/wms

</VirtualHost>

3 C th website files on the server and activate it for the first time using following. .0py ie

command:

Service httpd start.
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-4, Give the website domain name by using fore rd
i::, "'Wor zone:

vi /var/named/chroot/var/named/warehouse.ppu.edu.zone.

5. Activate the new settings by reloading the service usu.1g the following command.

Service httpd reload.

5.4 UML implementation diagram

Deployment diagram is the one of the implementation diagrams which shows the

execution architecture of systems and how it will be physically deployed in the hardware

environment. It shows the system hardware, the software that is installed on that

hardware, and the middleware used to connect the disparate execution environments

together. [14]

Deployment diagram has four elements which are: nodes that represent hardware,

components that represent software, dependencies which show that one component relies

upon another component and links that connect two nodes together. [15]

The deployment diagram shown in Figure 5.3 clarifies the three implementation tires of

the system which are users, system, and database.
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User Computer

package1 administrator

(",
1 ..1 pickagc1 power user

~---'

packago3 vlow user

pac!lt1gc4 main usor

System

package5 data entry

ptick:igc6 browsing

package? querying

packago8 view imports

package9 update account

package10 view custody

MySql

Datibase

Figure {5.3) UML implementation diagram.
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Chapter Six
System testing

•!• Introduction

•!•Unit and form testing

•!• Integration testing
•!• System testing
·> Acceptance testing



-
6.1 Introduction
After designing and programming the system, it will be tested to ensure that the system

meets its functional and technical requirements and working as properly as planned, and

can be implemented with the same characteristics.

6.2 Unit and form testing
This process is carried out by the developer where each module of the system is tested

separately in order to discover any errors in the form's code, to ensure that the specific

function ofunits is working as planned, and to ensure that they are operating correctly and

meet the specifications.

The project team starts with testing each unit of the system separately as follow:

e Test the operation of each button in all system interfaces.

o Test the operation of each application links.

As an example, figure (6.1) shows a testing of a successful login, and figure (6.2) shows a

testing ofunsuccessful login (by entering incorrect username and/or password).
. - i '

)computer Center Warehouse Management System
4 ~

1_ 
'sers Account

7mg 3

Figure (6.1)Administrator screen after login correctly
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111111 

Figure (6.2) Incorrect login screen

6.3 Integrating testing
In this testing stage the individual modules are combined and tested as a group, to ensure

that the interactions of components produce satisfy results. [ 16]

As an example, figure (6.3) shows a testing of adding new user, and figure (6.4) shows a

new added user.
gggugjg±ay

4
r·.\d S. t..:COJJJ}.1 .S'1;;,;,l:~rr Con:pu-,· ~ Uq:arJ.,_(!JJI.J .E>npfo_::!~S r- - ---------i 

I ~ ~._ji_ifi_l1 _us_,e_r _J 
~ I fifl'h user } 

-~ ~ .... ,, .. ; _____]
di&f J

f,im:i:fil !,fzftlwser@ppu.edu J 

Jjpe; 

ez;zzi 

Figure (6.3) Test adding a new user
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Ill
Manage Categories Browsing Reports Quering
m ssiiq±ju&-kw±irssk&s

types

second user

third use

fourth user 

fifth user

Figure (6.4) Showing the new added user

Table (6.1) Integrating testing

State Input Expected Actual result
result

Adding a new user to User: fifth Correct data Adding the user and store it

database user in the database

Adding user in the user User: fifth Correct data Showing the new add user

page user in the user account page

6.4 System testing
In this stage the system tested as one independent unit to ensure that the system works

module by module and also as a whole, it also ensure that each function of the system

works as expected and without errors.[17]

The team project tests the system as one independent unit and ensures that it achieves all

functional requirements without any errors.
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6.5 Acceptance testing 
This process is carried out by actual users who test the syster · th l °o m m e rea envuonment

where it will eventually be used and test whether the system t th · ·• @ meets ieir requirements;

after that they accept it once they are satisfied with it.

The following is a brief description of the two types of acceptance testing:

o Alpha testing
This test is performed by the project team members and some specialists' experts at a test

environment or a development center for testing the completed information system using

simulated data. Any type of discovered errors and abnormal behavior of the system is

noted and corrected by the developers in order to ensure that the system works properly.

Alpha testing is often employed for off-the-shelf software. [18]
In this stage the project team tests and verifies the alpha version of the system to ensure

that the system meets the functional requirements which are mentioned in chapter two

such as: allowing the power user to enter data, querying on the specification of

equipments, and to ensure that the system meet the non-functional requirements such as:

usability, integrity, and modularity.

o Beta testing
This test is performed by some common users with different knowledge and skills at the

real user environment for testing a completed information system using real data.

Whereas the users explore the software if they find any defect or faults thcy report them to

the developers. This software version is known as beta version. Beta testing comes after

alpha testing. [19]
In this stage the computer center staff tests the Beta version of project with real data at the

computer center of PPU to ensure that the system meets the functional requirements and

working as properly as planned without errors or faults.
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-6.6 Mobile testing 
In this stage the mobile application is tested, to ensure that is correctly connected to the

system database, to ensure that is compatible with the system, and to ensure that its

retrieve coITect specification of each equipment depending on its barcode number.

figure (6.5), Figure (6.6) shows the mobile testing process.

[ivvvvvvvv@ ] ®y

fl...,,11\t : \01.01L1l010
Supplier 1 ::>r.:lbl::J comp;:iny

1 Buy o ... lw : 2010-06-01.
w :lrr:.lnty u-:.to 1 ~o tu-06-:.:;u
To,•p,g : HVV
i;),lc,-, 1 l2UO

, St;itu!:; 1 !:torod
Cu'-lody I-or : 1.1111..l,•fln.-U
Aro:'l I Abu R.omm.1n
01;;rpao1rlmu11l 1 \Jltt.!"'ftlo ..,J

Figure (6.5) successful testing of queerin.g mu mobile .

167:SOl.OLOlO J l~J
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Figure (6.6) unsuccessful testing of queering on mobile.
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IntroductiolDl 

System deployment and backups
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System maintenance
Apache server maintenance
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•
7.4 System maintenance 
[n the system maintenance we describe various forms of computer or server maintenance,

which concerns with a modification of a system to make it compatible with the new

environment or changed requirements, to correct bugs and error, to keep a computer

system running properly, and to improve its performance. [21]
The outcomes and deliverables from this process are the development of a new version of

the software and new versions of all design documents created or modified during the

maintenance phase.

7.5 Apache server maintenance
The Apache server of PPU University was used for publishing the website of the system,

and publishing the system depends on the accuracy and security provided by the server;

therefore it is essential for the project team to maintain the server to keep its running

properly and smoothly.

7.6 MySQL maintenance
The database which was build by Mysql database management system is essential and

important part in the system because it consists of all tables with which the system can

operate and run its function; therefore the project team maintains the database to ensure

that it works properly without errors and have a security to provide authorization and

authentication to each user to access the database based on his /her privileges.
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The project team performs the maintenance through using check error form as can be seen

in the following figure:

A Bug reporting form

Please fax or mail competed Beta program contact:

forms to:
Name:  --------- 

Warehouse project team Title: --------------------------------
Palestine Polytechnic Company: --
University Address:-------- ----
Palestine, Hebron, Jabal Abu City:------------ State: -- Zip: ----

Ruman St. Phone: --
Phone: 2235505 Fax: ----··---~-------------- A ·CSWA&MM&•·*·w." 

Fax: 2217248

System configuration: 

CPU: Clock speed: MHz Manufacture: ----
Hard disk capacity: ---- - Currently available: Ram:

System software: - Monitor: -

Summary of the problem:

0eea --------- --- --
Description of the bug:

---
Replication steps:
If the bug is reproducible, please describe how to do so:

. .

■

Figure (7.1): Check error forms
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The project team performs the maintenance through using check error form as can be seen
in the following figure:

Al Bug reporting form 

Please fax or mail competed Beta program contact: 

forms to: 
Name: AgAJA

Warehouse project team Title:--------------- ---------------- 

Palestine Polytechnic Company: -
University Address:--------- LAA8AJAom

Palestine, Hebron, Jabal Abu- City:------------ State: ----------- Zip: -----

Ruman St. Phone: - --
Phone: 2235505 Fax: ----·--------------------------------Q-----
Fax: 2217248

System configuration: 

CPU: Clock speed: MHz Manufacture: -
Hard disk capacity:------- Currently available: Ram:

System software: Monitor: -

Summary of the problem:

ggeaa - --- - --- -----
Description of the bug:

Replication steps:
If the bug is reproducible, please describe how to do so:

g .

■

Figure (7.1): Check error forms
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Chapter Eight
Conclusions and recommendations

•!• Conclusions 
•!• What has been achieved from project goal?
• Recommendations and further work



g.1 Introduction
Today the world is moving forward rapidly, so that the use of information technology 1s

growing in many aspects of life. In order to accommodate these technological

developments ,and in order to overcome the problems of the traditional paper-based

method in managing the PPU computer center warehouse we have developed a
computerized system that helps users to store, view the equipments and their

specifications, and follow-up where they are, using barcode, and web/ mobile application

technologies.

8.2 What has been achieved from project goals?
This section lists the project goals which have been achieved:

I

L We have created an electronic system that manages Computer Center Warehouse

accurately and easily, and controls the entry and exit of devices and equipments.
2. The system allows user to query on the specification of equipments and devices using

the barcode reader, and localize the current place of tools, and their warranty period.
3. The system allows user to create many of reports of stock and tools which are still

guaranteed, and the specifications of stored materials and other information about the

sponsors.
4. The system allows user to track the events that happen to the stored tools and

equipments which include entry, exit, and destruction operations.

5. We have designed a modular system, so that new features can be added without making

any basic change in the system.

6. We have added an extra feature to the system through which the user can read the

barcode (by mobile device) of the equipments, By installing the application on the mobile
that is connected to the database of server .the application interprets the barcode numb
b . I er
y special device that read it and view the specifications of th . .e equipment on mobile

screen.
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The project team bas tested the system through many types of testing wh1ch arc including
•

unit testing, system testing, integration testing, and acceptance testing.

The testing proves that the system meets its functional and technical requirements and

working properly as planned.

8.3 Recommendations and further work
In the future we recommend expanding the system through the following:

L. Expanding the system to include other university stores and integrating the system with

the central warehouse of the university.

2.Generaling the system by adding some modification to make it off-the-shelf software. So any

kind of store can use it to perform its functions.

3.Implementing the system at PPU computer center .
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This appendix clarifies the creation of a new project/file for the following programs which

are using in the project.

1. Adobe flex buildet· 3 

I
a;i. 

Fle Ed
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Seaich PlojecJ Data Run Window Help
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I
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Figure (A.1): Adobe flex default page

~ Creating new project

{al01i1rt mlraccyarrrs@aosysgutofstpsra@lo±flu_llll]]
- Edit Navigate Search Project Dala Run Window Help

ji imm."=meet]Z +nuAsia»
Oen Fite.. y MXML Componenl

~ MXML Module
1-: •

Refresh
Convert Line De\imi1e1s To

F5

j1 ActionScript F~e
Ji: ActionScr!pt Class

".il_ ActionScript Interface
~ CSSFi!e

@iise!
~lj Fle:1 Ubrety Project

[j Folder~
_ ~ File

["j Other ...

Swil.ch Workspace

Import
ExPOlt

t
L.

1 areaScriptas fproj,3ct/src]
2 typesScript az fp,oject/crc] r,,c.
3 l,Ypesconlii;i.as [proiecl/-stcl I· .•
4 lypes.mxml [p1oject/trc) <::::' 
sa ha=canalw _;;- d f5IT it?· A?:

= El t

~-

7
j

pII ~i.:..,u,;,~ .

[kl"sseuagr ~

72
I



OJ

I I
I

.__t IGZJ ccn-aµ 
,. lu:jl ""'plo
2g el
'1'. l ~ \!lflPlll 
,._ LIO p1oi
t:: riz.'l p,oje.::

l...J L$-: bit 
"1 (3-hl

,:::'•l,t,
+\ L£' ~,

..!- Lci 01010

{± o ; .[FE
An outlrno i-: no 

Choo~o o name nnd loc~11on for your p,ojocl. ond oonlicu10 tho 9c1ve:r toohr,oloQ.Y your prc,jC!Ct wi:I bo u~ing 

~~
Project locator
0 U:o dcf.:,ui1 loc.:,tion

{foias@)cADocuere snasaunas+osriy Document-iea Buiaoihew rioioc!

Application type
~\,/eb applioalion (riJM in Flt.ch Plis!•ml
0 fi1 Oockt0P ,ipplic.'llion (1u11e i,H\dobo/\lAJ

Seiver technology 
Apol:clltion server typo: rNono - ... - ...; l

{

1 [0,owco .. J 

-Next >_;J)i...__F_i-'-n--'io"-h___,ll~__C_:;_n_c_o_l _J

Figure (A.3): naming new flex p1rnjed.

I

cal 6ts:/rt@rel-@
""<iii lil Configure Output 

Si:)t:Cif_y Lhe, fdtdt, whe,e ytlUf conij.Jiled Flt1x e,ppli=tion will be oulpul

za comp
.:!'.l t1m ernp1o 
;+j cfi1 emplo
1:£1 Q;!! emprn
I+ Qm p!Oj

S til::3. proieci\
'") iZ@b}
\:t) c;; 1,1}-}<:fl 0 ~r

•J :&ii oto,e I
g~ Q i:s '-'C

An outline is no

Compiled Rex application location
Thi$ fold , ,I · ~·oo ~our project folder.

utp•Jl folder: ~d-;bug""'--.;:;;::----------------------------~ [ j~ _ _ __ !Browse...

Figure (A.4): naming outputfolder ofproject _

:~:c,:~ Finish I [,---C-a_n_c_o_l -

73
I



• Llii\ L'OO'P

,.. flil cimplo 

+ 'Lg} emlo
l~ emprn l• li;o p1oj

"' 1i;g µ,ojec
.-1 LT~ b\t 
+1 (a h
- b
l.:'::'•

♦! l~ c:lOJO 

1'--- - 
B~ o :;:3 13>

· 1-\n oulf.no i~ no1 

create a I-le>< project. 
Choo:..-o n nomc ond loc~hon for .)JOur p1ojcct. ond cont\guro 1ho !ictveir toohr-,oloru,, your proiccl wl~J bo u:;.ing 

~name: lo,ew pr~

Project locatior
CJ Uso dcfm.1:1. loc.:1\ion
{fsia@)cxDoca&rte sna sctunasurssxi» bocumsrt\tau Buitarhewioioc!

Appl1c-al1on tyr,n 

~Web application (ll.lM in !=tr.sh Plilt\'!>11
OEg Docktop apptication (rune in /dobo /I

S01ver technology 
Appl;colion servo, \ypo: rN-on;;- ..;, l

I,.

, [ B10•1J':_o:.J

$.· :c-i --N-e_M_l_>~---F-in-lo-h-~11cs&a•

Figure (A.3): naming new flex Jl)Jrojed.

..,_
· /Q--•--II Configure Output 

Speci(y lhti foldtr whe1ti yuur co1t1µ1!ed F!tiK c:i:Jpii=lion w,11 be oulpul

I

+z comp
:.!J CtlJ arnplo 
+J Lii:'l emp!o
:±.I £0! emprnfm proj

Lll'.3 proie
... , ~bi.
,~ (Q-1,\

8,Eb 
s

..,.1 ti"a:I Glore 

r project folder.

folder: bin-d~bug _ __ I I Browse... j

-- - ~BO 23
An outline is nal

< 8'3ck ZC28)j Finish 11~--c-,,-n-cc_!__

Figure (A.4): naming output folder of proje~t=

73 



►
aas.»

= E:l I ID Flex Start Pa~ 1 'SI "main.rnxrnl ~ = EJ · {~ Fie,; Proocitic.-; ~1 = El

~ : · I @B Source~Q• It;] Ducigr1 ;,,ua. S.:irno aa oppli• ~

Mc

Navigalo SC?<1 rch Pto;ocl Data Run Window Holp

>-l l iii empmenegmenl
.,..1 LjiJ now p1 ojcct

+1 ~- bin-dsbug
~\ 8· h\m\-tcmplalo

tc hbs

=stc
~ main.mxml

,!l Lli,) p1oi
s» \jg ojec!
~1 tfj £.lore

<.----- 1>
_:;:

0
Compo~~ = El
to usom

t=J (2, Controls 1

~ AdvancedO.a1- - I

0 Button
0 Ch-eel-Box ,

ms.Applicatior

IGJI□ ~

<

£'l Colo1Picke1

Ef ComboBox

~ DelaGrid
j-=;:J n o>orl,nn=• ~

I > 

0----------------- ....- Common

Houzonteal eligr [ center

Vc1licol atigrc r lop 
..- Style

sle: [<Detuttyle»

. Te-;) .

Border/Alpha

5'-f norre vj 
s-l!rc__ojv

.i ... Fill ... >. ~ I
r5J ~ (><)= -

I

JFigur·e (A.5): design scwecl!il ofprmjcct

hrterrsre7relisail-Arrrstrft}off]sf
File Edit Source Navigate Search Project Data RLtn Window Help

~ Flex Navig... ~ : c::i iElexStantFagegmain.moxmt ?3
arcs Ml peso '- ... - . - -·

iB I~ Flex Developm... I
=□

:!-~ ® comp.any
E_._ LeJ employee
f:i:'. CB) employeedioplay
1~ f~ empmanegmenl
F (ffi new project

EP B bin-debug
1£ B html-template

(c;-!ibs
,= 0 &fC

@] main.msem!
+ ~ proi

t:> Lii?l project
l:!J fi! 51ore

±o. slye.
<>] O

< :> Apphcclicrn

<?x:ml version="1.0" encoding="ut:.:f.-8"?>-
Z -, <rnx: App.licat ion xmlns :mx="ht:.tp: / /www _adobe_ com/200 6/mxm
3 .

-4 </mx: App.licat:.ion>
s I

El

<
Fie~ ..ay~. ' Writable Ins :

Figure (A.6): source screen of project

74 



I
2. pHP

File Edi\ Find

Help

,c flle.php

E] a!

[lg-)A\refs/l1971161,91l01i:TT
Ip D b Project T ooh 5\/N View

Format HTML CSS JavaScript Pl- e ug
Window

(!y X 

3

>> 

1 <2pbp
2
3 }
4 T, @aut.hot:

s .,, @copyright .2u1
6 -:': ,:' 
7
8
9

l.0 ?> 

I72 x
Breakpoints 
Line

Windov•.'$ I An:si

File name

7: Col 1
No project loade

Ln 

Figure (A.7): PH.JP default page.

o Cieating new PHP file

e Eilo---E+htFirid
«6Z» noo.
-A7 pa55on..-,,

l>-~

Formet 'R1'ML cs.a JavoScrlpt.--..,
0£1-.N

::3 Open... Clrl+0

l_t:J Select Fife ... C!rl+Al\-t-0

as Project File'3... Shirt,Clrl•0

1 ·
~ FTP

Sal S.ovo Ctrl+S
I
I .oh Save As... Shift»CtrlS

PHP Dobug Project Tools SVN View

1-··

~~ BJ
Line

Data Folder ...

File Fermat
File Encoding

Clasee

Duplicate...

Revert...

Rename...

,0 Pri:,t..,

Export to HTML...
Export to RTF...

E><port to (Lo)T c><.
'J E:<it

Ctrl-,.W

CtrhP

Alt+F4

de- «
-s ®fb> ]

Wind□ 'l.i"'J

L,eff? PHP 5, HTML 4.l!l Tr.>ndtion01!,, IPHP Corle E><?!On::

l--------~--'
I
~ate ~ Watches

I 3

f_j connoct:1on 1. php
:....___. Dc,pendencle-s
'-4 Classes
~___J Func.tlons
._J Veriobles
~ Consts
~...J Interfaces

~~~ P.: ~ P ..

Q. X

..s=J F ..

g 3

~ Context variables

Figure (A.8): creating new PHP file

75



r
File Find

llew file 

Pro}ects 

Breakpoints

t Line
F

_j
SQL Perl

_j
None 

l ---- - -

_j
HTML

l_j

- ell I®ego --
3 LJ
css XML

LJ 3
Java C#

a -· - ·-- ·-
\J u ·-- --\

JavaScript VBScrlpt I
I
I

~ !_j
Python Ruby 

_folc V 
] » ·--

>

Figure (A.9): define the syntax of me.

3. creating database

@hi\ts tcresort/trti±ruetailirate]
&A-elk &Ao illiahl c 3£3% she

• a] g. usu' &,, ) g) [e]~ '· .: •.:r,' .:,.--.5_-_-,_ c. L"" L.::.. J ~~-- :) 

« Links JL.A;.i; I ~ ; v http.//localhoWphpnwadmin/index php?ta,get=navigalion.php&lol~e_n=a17912f9e1517b4442~~f. ,'@)J ,:.,I.~ i
.......,,,,, -. - 'i , tt ~ J '.'.'. 1> Server: localhost via ~
re ·° TCP/I
r;;i !al fi'Sl f"'r7il I> User: root@localhost
[)[aa][][] tMsat charset: urF

~ freeforarab (2) 8 Unicode {utf8) 
l:mMySOL connection

collation:e- game1 (1)

o information_schema
( 17)

• rnysql t 1 7 )

• store ( 11)

e store database (0)

! utf8 uni code ci
" -

(1)

Create new
database ®

store 1
· Collation

_L.....

e
information

Dlaccolt a
lo,:;al inlrarret \.J

V ...

Figu.re (A.10): creating new database.

76



Database
- .. - -·

: store 1 (0)

store1 (0)

No tables found in
database.

rSOL query:cRsArs aiaskse,,

□Profiling [ Eclit) [ Create PHP Code)

l\lo tables found in database.

~t~__!_~~III:_ table 011 database store1 ---=._.....,ame: ·dept ----- ---·------------· --1
·-----

Number of fields: .3

- - - ._ ,--· -
Local intranet '"'...:!

Figure (A.llJ.): creating the tables of database

ElliullEltccntesvZtacctasygsoeGerep/tr±aszA\Grathi.6 letera.settaleis}el@]
fr .::.4L..:; .:.1.:,~ l ~1 ,;,p, ~_p,:; ....,__ H]

&\«\w\ -,> 1@ ·]
« L'Pks J~I ~ [~ http://loccith~t/phpmyadrnin/indeH.php?~rget•navigation.php&token~a17912/9e1:f7b444286bt: ;rnj .;;i_.:...

out 2Sg,Ege· so#@srsssnots»
~I~ J[a]]][] Field Type ® LengthNal1.1es1

s j
r-------,
50 J

Database------ -----,

store1 (0) __"'.:.l ----- ----· ----,

dept_name
store1 (0) area_id

[INT
[TE-_ x·-_T v-·

irT ---.
>,
• 1 

l .

i
I

No tablEis found in
database.

Table comments: Stan

- - J

< 1> <

~r Add r-1·---~ field(s) @:9] I V

L---------=--- > 
---· --- - ---------- -- i1 

----'--'--'----Loca I rntranet t;' J 
Figure (A.12): fining the tables of database

77 



y±. g ],« ".ul uaa &,, »,_
e " 'it][t] ©3«a #ul' Wt//bocahouhpeerodesplat&eitoksarrsizrseisazsssrzsru&say,

Field Type Collation Attributes NL1II Default Extra----::: 
□ dept id int(l3) No auto_incrernent
CJ dept_name text lalin1 _swedish_ci No

0 area id int(6) No
t Check ,.!\II I Uncheck All With selected: ~ ..? X ITfiJ wJ ~

'\ Print view&@l Propose table structure@
~ Add ~1-- l field(s) 0At End of Table OAt Beginning of Table After/dept_id
~

eyname
PRIMARY 

Type 
PRIMARY

Indexes: <Il
Cardinality 

0
Action 
.,(/ X.

Create an index on \1 ; columns !Go]

Field 
dept_icl
area_id

Space usage
Type Usage
Data o B
Index O B
Total O B

Figure (A.13): created table of database

78



References:
[I] Comparing Desktop Applications With Web A . .. .

l
,

11111
t:-j/,vvww.rlrousc.com/dcsktop-wcb-ai;wl icaL· ~phcations,

ill' . : ": atons.html, (a
[Z] Web Applications vs Desktop Applications, ' ccessed 12/2/2010)
h!I :1/WWVJ...wcb ronews.com/cx )Crlarliclcs/2006/02/
rum.lications, (accessed 10/2/2010)

21
/web-a licalions-vs-<lcskLo _

[3] http://www.amazon.com , (accessed 17/2/2010)
[4] Flex overview,
hltp:1/wvvw.adobc.com/products/!lcx/ovcrvicw/ (·- · Ad b Fl ? 1 ' accessed 14/3/?010)[5]What is lobe lex,http://www.javabeat.net/tis/l3g 7
(accessed 14/3/2010) ips -wbat-is-adobe-nex.html

[6) About MXML,
http://livedocs.adobe.com/flex/3/html/help.ht1nl?content , 1j4/3/2010) It=mxml 2.html, (Accessed

[7] PHP Functions Essential Reference, http://www bio- 6 .
(accessed 16/3/2010) YtIgWebmaster.com/68).html,

[8] What is PHP?, http://yww.buildwebsite-4u.com/advanced/phi shtml (ac
16/3/2010) D!ID.S) , accessed

[9] What is PHP? , 
http://www.softwareprojects.org/php-what-is-01.htm, (accessed 18/3/2010) 
[10] MySQL, 
http://searchenterpriselinux.techtarget.com/sDefinition/O,,sid39 gci5 l 6819,00.html,
(accessed 20/3/2010) 
[11] MySQL, http://~.ntchosting.com/mvsql/, (accessed 20/3/2010) 
[12] What is MySQL?, http://dev.mvsql.com/doc/refman/5.0/en/,vhat-is-mysgl.html,
( accessed 24/3/2010) 
[13] Datalogic Heron Bar Code Scanner, 

http://www.datascansystems.com/product.php?ID=l0, (accessed 19/3/2010) 
[14] UML basics: An introduction to the Unified ModelingLanguage, 
http://www.ibm.com/dcvelopetworks/rational/library/769.htm], (accessed 21/3/2010) 
[15] UML for the Software Developer, Part 4: Deployment Diagrams, 
httn://www.devx.com/enterprise/Article/27899/1954, (accessed 21/3/2010) 
[16] Integration Testing, . .

bttp:/fv...rww.testinggeek.com/indcx.php/tcsting-types/life-cvcle/54-integrat1on-tcstmg,
(accessed 15/4/2010) 
[ 17] System Testing,http://www.yourwindow.to/information
security/gl systemtesting.htm, (Accessed 23/4/2010) 
[18] ALPHA TESTING, 
http://www.testingbrain.com/BLACKBOX/BLACK BOX Alpha Testing.html,
(accessed 24/4/2010) 
[19] BETA TESTING, T · htu I
http://www.testingbrain.com/BLACKBOX/BLACK BOX BETA c

5
rmg. m '

(accessed 24/4/2010) 
[20] How to Back Up and Restore a MySQL Database, 1 # ldum (accessed 

htt ://www.webcheatsheet.com/S L/m s 1 backu reStore.
1

m
5

20/5/2010) . 1 Maintenance.html,
[21] Systems Maintenance, http://www.bitpipe.com/tlis/Systems
(accessed 20/5/201 0) 

79 



1
It .//www. smarena.corn/nokia n95-17 I 6. h , (accessed 2/6/20 I 0)aj Noli, 5%%plafor motile application deionki,',",

[

2
3
] EL!PS Stu '

0

· lu .com/index. h /learn/eli s-studio-3-llex-for-mobile, (accessed[2 elo er.o en htt ://dev 
55/5/2010)

80 


