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Abstract

with the rapid overlapping of information technology in many life aspects (personal
educational, health, governmental, sports, etc), it was normal that a technological
academic organization as Palestine Polytechnic University to automate and computerize
its different systems. Although the university has already automated a lot of its previous

systems such as E-learning, E-registration, E-library, but there still some systems that are

working with traditional paper-based method, and one of those systems is the warehouse

computer center system.

The computer center is responsible for purchasing, installing, maintaining, storing, and
distributing all physical hardware and software equipments and networking devices and
other related equipments and their distribution at various university buildings and

colleges.

The staff of the center currently follow-up to the entry, exit, storage, maintenance,
warranty period of all these equipments, and transfer from a staff member to another staff
member, as well as the transition between the different buildings and inventory, and
follow-up warranty matters with the companies through the traditional manual system
which suffers from many problems which include: inaccuracies and many potential errors

as well as the difficulty of obtaining information about one of the equipment.

This project aims to build a modern electronic system to automate all manual processes
that currently performed at PPU computer center warehouse. The system will depend on
web technology to enable the staff concerned with the system to access it from anywhere
and at anytime. The system will help in the archival of all existing equipments in the store
and those distributed in the laboratories, offices and various university facilities, as well
as issuing various reports in an easily accessible manner through a simple interface .The

System also allows browsing equipment specification via mobile phones.

The system will be integrated with the existing PPU systems and that requires the use of
technology that compatible with other systems, where the technologies will be used are

PHP, and MySQL..
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1.1 Overview

iashouse can be defined as 2 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 warchouse 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 warchouse 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 Warchouse accurately
and easily, and controls the entry and exit of devices 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.




4. To track the events that happen (o 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 usecr can read the
barcode of the equipments, by installing this application on the mobile that is
connected to the systcrh database of server .This application interpret the barcode

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

equipment on mobile screen .

1.4 Methodology

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 of the 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 hand]ing.

2. The syst em desi igit 1 will be i hu d with other EJuSLlug SyStE“‘lS 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 Warchouse management system easier and more professional.
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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
warchouse computer center which includes specification, warranty 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 warechouse 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, supplicrs of categorics. 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.




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 depariment.

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, query 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 cach type.

Table (2.1): Users and their privileges

privilege Administrator | Power user View user Main user
%

Data entry v v X X
Browsing v v v X
View reports v v v X
Querying v \ v X
Updating account v X X X
View custody reports v Y N v




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 md5 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 casily 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 of the 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 warchouse only.




2.4 Risks and solutions

During the different phases of this project, there arc a number of possible 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.

- Toresolve this problem, different backup copies should be made periodically.

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

- Toresolve this problem the system design should be secure.

2.5 Feasibility study

2.5.1 Alternatives

There are different alternatives to implement the tasks of warchouse management system.
These alternatives could be summarized as follow.
1. Desktop application
Desktop application can be defined as: "a self contained program that performs a
defined set of tasks under the user control". 1]
o Advantages:
- Do not require a network or internet connection.
- High security.
- Low cost.

- Tt is fast.

o Disadvantages:
- Need to be individually installed on cach computer.

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

- In some cases nced high storage capacity.




2. Web application

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

e 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.

e 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 5008 1500 $




Table (2.3): Physical development budget for desktop application '

Item

Quantity

Specification

Cost

Compatible PC

1

HP, CORE 2 DUO 2GHz processor.
RAM 2 GB, Hard disk drive 250GB,
SuperMulti DVD Burner.

5008

barcode reader

INTERFACES RS232, USB.
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.

1298

Flash memory

4GB

158

Overall Cost

644 §

Table (2.4) Software development budget for desktop application >

Program Cost
Windows XP professional 113§
MySQL server 508
Adobe Flex Builder 3 245 %
Microsoft Office 2007 290 $
Overall cost 698 §

% 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 Manara Company for Computer and Programming, Hebron, (visited: 17 /02 /2010)
? Source: httl;—:/’/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 1 month
System administrator 1 500% 500%
Overall cost 50608

Table (2.6): Operational physical budget for web application

Item Quantity Specification Cost

Server I Processor: 2x Quad Core Intel Xeon 0%
E5504 (2.00GHz, 1333FSB)
Memeory: 8GB PC2-
5300DDR2
Hard Drive: 4x 1466B SAS 15K
with integrated RAIDS
Optical Drive: 16x DVD+/- RW
SATA
Networking: Dual Gigabit Ethemet
NIC
Power: Dual power supply.

¥ The cost is set to zero because the system will be installed on a server that already exists; this server
belongs to the computer center of PPU.

11




" 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
alternatives (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 of both 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.

12




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

Task number Task name Duration( week)
T1 Data collection 2
T2 Planning 1
T3 Analysis i
T4 Requirements specification 2
T5 Designing 2
T6 Coding 7
T7 Implementation and testing 2
T8 Maintenance 2
T9 Documentation 16

Table (2.8): Gantt chart

112 )3 (4|56 |7 |8 |9 |10]11[12]|13|14|15|16

T1

T2

T3

T4

T5

Té

T7

T8

T9

Expected time .

D Actual time.
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3.1 Introduction

This chapter first presents the specification 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.

Deseription | 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 successfully.
Reguirements | Correct username 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.

Deseription | 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 Ena.blc the user to view and display various reports which include
Cqu.lpmcnts with valid warranty, equipment that exceeded the warranty
period, stored equipments, destructive equipments, quantity of
Categories, supplicrs of categorics, custody in a given period, general
custody report, and custody for each employee

Input Type of report.
Qutput 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.
Qutput Specification of equipments.
Reguirements | 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 1o 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 been
delivered whether in a given period or in general, and identify who
were handed over tools.

Input
Output Custody report.
Reguirements | Username 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

en in Figure (3. g
S¢C g (3.1), the system hag a database and four users: namely: administrator,
power user, view user, and main user.

ﬂ:omputer center warehouh

system
1 45 @
A
VARAY
Adminisirator w

Power user

~

O

{ Query specification

View user

Update user accounts

k.

Main user

5 /

Figure (3.1): Warehouse system use case diagram
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3.4 Class diagram

The second UML diagram describeg the system classes. As can be seen in Figurc (3.2),

the system has three main clasges which are: users, website, and database.

—

Users X Enter L' | Warehouse Sys
user _id
login name
full name
email Access db
password
Access
login( )
modify profile( ) Store
7y DB
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 () Query spec ()
View custody() Update account()
View custody()

Figure (3.2): Warehouse system class diagram
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3.5 Sequence diagrams
The third UML diagrams that describes the

1. Sequence diagram for administrator:

system sequence, there is a scquence diagram
for each user of system as can be seen in the figures below

l - Administrator l:varehouse SVS

: Store database

Enter username and password

>

Check username and password

T
1
1
1
)
L
1
f

Username and password confirm

\ 4

]

Data entry

Store information about equipment

Storing information confirm

A4

<

Browsing equipments

P
[
P

Browsing equipments

Display equipment information

V.

~

View reports

o

Choose specific report to display

1<

Display report

\ 4

<

Enter barcode number

1
!
I
1
+
1
Ll
1
!
1
'
i
1
Ll
x
I
1
1
1
1
1
{
1
I
I
1
1
t
i
1
'
'

13
T

4
1

1
L}

L}
'

i

1

t

)

1

1

1

Pt

Querying on specification of equipment

4

Display the specification of equipment

A

Update user accounts

V.

Update user accounts

3

Updatable user account confirm

BT

Figure (3.3): Sequence diagram for administrator
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2. Sequence diagram for power user:

; pOWer user = warchouse sys : Store database

S

o -

Enter username and password

7

Check username and password

VY.

Username and password confirm

Data entry

Store information about equipment

v

e, SRR I A B nTR 1R e

\

Storing information confirm

Browsing equipments

A 4

Browsing equipments

4

B

Display equipment information

View reports

Choose specific report to display

v

Display report

1| ASHE (e e, ) (R ] (TR
A

Enter barcode number

-—-‘n-—

o

Duerying on specification of equipment

A

Display the specification of equipment

AT T

N W N

Figure (3.4): Sequence diagram for pewer user
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3. Sequence diagram for view user:

 warchouse svs

3 view user - Store database

1 1

g : ;
B 1

Enter username and password : !
3 Check username and password L

: Username and password confirm ;

b i

i i

' 1

Browsing equipments ' ;

: Browsing equipments i

+ | Display equipment information

b )2 ¥

' '

1 1]

] 1

1 1

View reports i :

Rt |

« | Choose specific report to display I

ks Display report

: ;

1 1

: :

Enter barcode number ¥ :

L5 . . 5 P i

« | Querying on specification of equipment 4

‘ =

. | Display the specification of equipment | ¢

: i

1 I

1 1

Ll ] s
t 1

Figure (3.5): Sequence diagram for view user '

4. Sequence diagram for main user:
: main user : warchouse sys : Store database

——

Enter username and password

Check username and password
Usemame and password confirm

View custody reports

View custody report
Display custody report

- --.‘r_-w--‘ -l - L-----.--------.-- -
Al LIS LR N, A

Figure (3.6): Sequence diagram for main user
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3.6 Test plan

This scction describes the test plan of the system which will 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 cach 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.

Al 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 i
and i

and its dictionary, ts interfaces, the design of database

and finally describes navigation diagram

4.2 Database description

The system database contaj .
e .ntalns the whole information that the system needs to accomplish
1 S and operations. The database consists of ten tables which are:

o Users

o Suppliers

o All_emp

o Types

o Campus

o Dept

o Guardianship
o Category
oRoles

o Status
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4.1.1 Database Design

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

Il status
1
Types Status_id {PK}
A i _ Status_name
Type_no {PK} Category ;i
Type_name .
Barcode {PK}
Supp id % 1
Bul;p—date Kok
*| Expire_date 1 U -
Suppliers I Type id s Bole 1t 15
ke o T : * Role desc
Campus_id User id  {PK} =
Supp_id {PK} Price Fname
Name Comment " | Password
Tel_no | Status id | Email
Fax_no Update_date Dept_id 5
Address Campus_id 1
Comment Login_name
Email Role_id 1 | Campus
1 | Campus_id {PK}
Campus_name
Dept 1 |
Guardianship 1 -~
Dept id {PPK} *
Guard id {PK} Campus_id {PPK} All emp *
Emp id Dept_name 0l T
Guard_date Emp_id {PK}
Barcode Emp_name
* 1| Dept_id
Campus_id

Figure (4.1) Database design
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4.2.2 Database dictionary

This is a description of each tab]e and it'

s fields:

the system, include all the Specifications for the category .

Field name

Data type

Table (4.1): Category table

Category: thi
gory: this table shows the category of the equipments that should be enter to

Required | Key | Reference Length Descripti
ption
Barcode Varchar Yes Pk 50 The barcode
o number of the item
Supp 1 Int Yes Fk 6 The supplier id
Buy_date Date Yes Thedile oF
category buyin
Expire date Date Yes The %iaz ofy =
: warranty expiration
TYPe_ld_ 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
e Types: below table shows the types for each category.
Table (4.2): Types table
Field name | Data type | Required | Key | Reference | Length Description
Type no Int Yes Pk 6 The type number
Type name Text Yes 50 The type name
2.




information about them.

Table (4.3): Suppliers table

ey D T T —
Flselll(:):ailc?e at;ln:ype | Required | Key | Reference | Length Description
o Toxt gz: Pk 6 The supplier id
50 The supplier name
Tel_no Int e EP
S No 15 The telephone
b
Fax_no Int No 15 rTl}kll?fae; num
Address Text No 50 The address of
supplier
Comment Text No 100 | The comment
. about supplier
Email Text NO 50 Supplier email

e 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
e 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
5 name
28




—‘

e Users: this table shows Rl Mt i

: . f the system, incl '
information about thes y ) ude some important

Table (4.6): Users table

Field name | Data type | Required 55—
et id Tt P \e(ﬁ{}:};&d% Reference | Length Description
T Fname Toxt . |7 Yoz T —— 6 The user id
20 The full name of
Password Int Yes 30 T s g
el Toxt Yo The user passwor
Dept_id o CENRARTE| 50 The user email
G e o No | Fk |  Dept 6 The department id
DU No Fk Area 6 The campus id
geein name Text Yes 30 | The user login
- name
Role_id Int Yes Fk Role 6 The role id
e 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

e 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
29




o Status: this table shows the status of
distributed or destructive,

2

Table (4.9): Status table

ield name | D :

Field n . ata type | Required Key | Referonce SRR e e
Status_id Int Yea Pk :
Status_name Text No 36() F{‘hhz 2:2211: -

name

e 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 type | Required | Key | Reference Length Description
Role id Int Yes Pk 6 The role id
Role desc Text No 30 The role name

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

S At bRy o £ e A T R M B

computer center warehouse manegment system

Ry
T A

I ogin

Username PR

Frvord

Lost passowrd Z

Figure (4.2) Login screen
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‘Table 4.11) description of Login screen

“:’,H.eld £ Action Database
username | Text ﬁcld to inpuf uscrnamé . e
2 password | Text field (o input password
3 login ljstgrtc;lrll.dWhgn clickf:d, the system authenticates the Users
privﬂege::dlrccts him/her to the page based on his
4 ;,:Ssstword? ;n;l;button that redirects the user to the lost password

2. Administrator screen

Welcome....

fiest yiser

Togoul Profie

Figure (4.3) Administrator sereen
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Table (4.12) Description of administrator screen

[Sei Fi
Sg‘i)ﬂl eld Action Database
1 Manage Tab. Wh =
. When

| g Ty discl;:ked, all fields that are managed by
2 | User Account Link button that redirects the user to users' page
3 Suppliers | Link button that redirects the user to supplier pa;gc.
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.

SR S T

3. Power user screen

=

) Computer Center Warehouse Management System

Manage Categories Browsing Reports, Quering

o

Suppliers ' Campus & Deparmients

Notes:

The power user page |
administrator screen (which

*l

Weicome ...

second user

Logout Proflie

P

Types

Employees

Figure (4.4) Power user screen

ooks like the administrator page; it contains all the clements of

described previously) expect the user account function.
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Table (4.12) Description of administrator screen

rg;;?‘ Field Action Database
e } table
1 Manage Tab. When clicked, all fields that are managed by
user will displa i
g Ussil; Aclziccc;\smt II:Ekk :utton that red%rects the user to users' page.
pp utton that redirects the user to supplier page.
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.

3. Power user screen

B e

Notes:

The power user page |

administrator screen (which

Campus & Deparments

Welcome ...

' cecond user

Logout

Manage Caregories Browsing Reports, OQuering

Suppliers

Employees Types

Figure (4.4) Power user screen

ooks like the administrator page; it contains all the clements of
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4. View user screen

. el
1 ™ '} Computer ¢ .
; p enter Warehouse Management System b

Logout Lroflie

Browsing Reports Quering

Figure (4.5) View user screen

Table (4.13) Description of view user screen

fSeial | Field o] Action Database |
L Nob o e i b 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 o 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




5. Main user screen

Welcome...

fourt uses

Logout Proflie

Figure (4.6) Main user screen

Table (4.14) Description of the main user screen

Berlaly. . Bield cop oo it Rikedel V0 Database
L e s ~ table
1 Custody report | Button. When clicked, displays the intended Custody
report.

2 Custody ina | 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

Welcome ...

first user

Logout Proflie
Waonage Categories’ Bronsing Reports Quering
: L

ol k4 W

 Suppliers CM&D@M Employees

Sfirst user
second user
third user

Sourth aser

Figure (4.7) Users screen

Table (4.15) Description of Users screen

Serial | Field | i Acien. 0 | Daiabase
N e table
1 Users | Data grid that display the users of system. Users
P Add Button. When clicked, redirects the user to add
user page for adding user.
3 Update | Button. When clicked, redirects the user to the
update user page for updating the selected user. |
4 Delete | Bution. When clicked, delete the selecied user User ‘;

Ripne

eY,
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7. Add user screen

Welcome. ...

Logous

Login Nome

Full Nanio

Possword

Canfirm Password

Errarl

3 20N
Canipis's

Rolz

Figure (4.8) Add user screen

Table (4.16) Description of add user screen

Serial |  Field Action Database
- No o s : ; : : = a
1 Login name | Text field to input login name of user.
2 Full name | Text field to input the full name of user
3 Password | Text ficld to input password
4 Confirm | 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 sclect the campus of university Area
7 Department | Drop down list that displays the department of Dept
university based on the selection of area
3 Role Drop down list to select the role of uscr Roles
9 Save Button. When clicked, add new user. Users
10 Cancel Button. When clicked, cancel the addition
operation and back to the user's page.

36




g. Update user screen

Welcome...

it vzor

Lozous

.f'(!‘;‘,wl( User 1ccount

Usar Narie ¢ first usar

Role s admin T s
Ganmpus v Al Romunan PR

Departnient it

Figure (4.9) Update user screen

Table (4.17) Description of update user screen

Serial | Field | : ~ Action Database
N e table
1 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 of user Roles
4 Campus Label that shows the current campus of user
S Campus | Combo box that displays the areas of university Area
6 Department | Label that displays the current depariment of
user
o Department | Combo box that displays the department of Dept
8 Save Button. When clicked, update the information Users
of user.
9 Cancel Button. When clicked, cancel the modification
il operation and back to the user's page.

university based on the selection of arca
|
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9. Suppliers screen

.
Q_‘

}- Computer Genter Warehoyse Management System Vel

{irst wrey

* ! | Laog :
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Alalamia Company

L SO PT R Y

Shark Company

Figure (4.10) Suppliers screen

Table (4.18) Description of Suppliers screen

Serial | Bleld. o Action = | Database
N0 e e table
1 Suppliers Data grid that display the supplicrs of Suppliers
system.
2 Add Button. When 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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Fadi Aliravia C
Abse Iktela 4
Abu Jlreta B

Figure (4.11) Campuses screen

Table (4.19) Deseription of Campuses screen

' Sg‘?“ {0 Fied 0 0 0 0 Aetion Database
e et : W s 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
3 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
B0 user to delete dept.
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11. Employees screen

-,

4 J } Computer Center Wa.-ehouSe Management e Welcome....
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Logoul
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N
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Figure (4.12) Employees screen

Table (4.20) Description of employees screen

Sedal . Fleld | o0 o0 cAdtions ~ Database

| Campus | Combo box that display the names of areas. Area

2 Department | Combo box that display the names of Dept
departments based on the arca sclection.

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.

3 Update | Button. When clicked, take to update
employee page to update employee.

6 Delete | Button. When clicked, that deletes an All_emp
employee.




12. Types screen

Welcome..,,

first usey

Logout Proflie

nerwork
A4
HW

Figure (4.13) Types screen

Table (4.21) Description of types screen

Seyial j ©  Bield .. b . o Action. Database table
No o i e e et ‘

1 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
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Adu Iieela 4

Abu Ronpman

Figure (4.14) Category screen

Table (4.22) Description of category screen

Logout

Welcome..,,

Jirst user

Proflie

| disibuted

Sais Field Action Database
~ No s S e 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 pagetoadda
new category
3 Update Button. When clicked, redirects the
user to update category page to update
category.
4 Delete Button. When clicked, deletes the Category
selected category.
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14. Browsing screen

Manage €@

g
1 ™ Y Computer Center Ware Welcome .
C__‘, house Management System i

fegories’ Browsmig Reporss Quering

first s

Logout

Search by type CEENINENN

r

Lroflie

Figure (4.15) Browsing screen

Table (4.23) Description of browsing screen

Serial Field | ~ Action Database
N0 i table
1 Search Button to search the equipment. Category
2 Search by type | Combo box for searching the equipment by Type
type
3 Category Data grid that displays the specifications of Category
specification | categories based on selected type
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15. Reports screen

( \
[l -} Computer Center
"":f Cente Wal‘ehouse Management System

anoge Categories Bronsing Reports Quering

Figure (4.16) Reports screen

Welcome ..,

firsr 1isen

Logout Lroflie

- Table (4.24) Description of reports sereen

Serfal | Field Action Database
Ho : 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.
3 Quantity of category report | Button. When clicked, displays | Category,
the intended report. type
6 Custody report Button. When clicked, displays |  Custody,
the intended report. = guatctg?iry
in oi 1 Button. When clicked, isplays stody,
r; Custody in given period il iy il iz;xltegory
hen clicked, displays _emp,
: T gllét;ﬁ;n\ged report. Custody,
Category
e |




16. Querying screen

. s
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1 ™ Y computer Genter Ware
) house Management System

Welcome ..,

lirsy tser

Vonage Cotegories Browsing: Reports. Quering o i

Search by barcade —
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Figure (4.17) Querying screen

Table (4.25) Description of querying screen

Serial Hleld CE Dad i hAlion ‘Database
No. i o table
1 Search Button to search the equipment. Category
2 Search by Combo box for searching the equipment by
barcode barcode number.
3 Category Data grid that displays the specifications of | Category
specification | categories based on selected barcode.
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17. Querying on mobile scyreep
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Figure (4.18) Querying on mobile sereen

Table (4.26) Description of querying on mobile screen

Serial Field Action Database
No 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

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

46

interfaces (screen); these interfaces are not




R 41 Navigation charts

Navigation chart helps users to moye from on
¢

collecting all the page of the system,

- 6) shows how the user ¢ ;
Figure G ST Can navigate ety
€en pages thr(mgh the s
system.

Y ————
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Figure (4.19) Navigation chart
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4.1 Navigation charts

. a
collccting all the page of the system, PAge (0 another, navigation is achicyed by

o ( 4. 16) shows how th
- € USer can navigate between p
ages through the s
system.

l
E.Admmilmnmp‘a;p ]
.y I b
szt Quesn,
: IR
i\\ I [(Repoms |
L&vwﬁnﬁ Reponts
] | Do g
] l A Td" 1 Quezing
I et

Power usez page

e o o] Do )
L__l@ Isw’-!w Il :l |

[ carapus and deparcment l

e

| Logour l

Figure (4.19) Navigation chart
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5,1 Introduction
This chapter introduces the implcmcnlat‘
100 phase of (he System which includes

. allation environment, server inf -
installa * er information ang configuration, and
4Hon, and UML imple i
mentation

diagram.

5.2 Installation

< { ardware a SOL € requi ments a ded
A set h nd softwar requirements are needed (o set up and implement
0 impie { (he

system. The following is a description of thoge 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.

4
1. Server
Specifications:
1 1 1ULVLVODUL. N \{uau ULL LIILVE ALY I IUT \ UL, LoJJL LJ].J)

o Memory: 8GB PC2-5300DDR2Khkjl

o Hard Drive: 4x 1466B SAS 15K with integrated RAIDS
o Optical Drive: 16x DVD+/- RW SATA

o Networking: Dual Gigabit Ethernet NIC

° Power: Dual power supply.

>

2
CRAT PP

i e,
%ﬂ"ﬁ"ﬂ:ﬂ.,fmm?he Library S| e
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{ l y CXists at cO .
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5. Barcode reader’

Type: patalogic Heron Bar Code Scanner

6
Features

High first pass rate

Several models available

, Intuitive aiming in hands-free applications
Datalogic “Green Spot”

o Stand included in the package

o Complete data formatting and data editing,

« Barcode Scanner Repair service available from DataScan

Specifications:
o INTERFACES RS232, USB.
o Wedge & Wand READABLE BAR CODES 2/5 family.
e Code 39 (plus Code 32, Cip 39).
e EAN/UPC, EAN128, Code 128, Code 93.
o CODABAR, TELEPEN, PLESSEY.
¢ Code 49, Code MSI, Code Delta IBM, Code 11, Code 16K.
e ISBN/ISSN, ISBT128, RSS variants.

3. N95 mobile Features :’

o OS:Symbian OS 9.2, S60 rel. 3.
o CPU: Dual ARM 11 332 MHz processor; 3D Graphics HW Accelerator
e MEMORY:

o internal : 160 MB storage, 64 MB RAM

o Card Slot: microSD, up 10 8GB, hot swap, 128 MB card included

GRS X center .
The barcode reader already exists at PPU computet curer’s website[13]
¢ v Sl m the mAnUAe T 1721 Any ofher mobile that has

are taken fro

3 The barcode features and speciﬁcatiotlsis) i manufacturer's We

Nokia N95 phone features are taken(as
abarcode reader features can also be used.
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1. Adobe Flex builder 3

t's an open source framework developed on Adobe technology for building interacti
: : e actl
web applications that deploy consistently on all major desktops, browsers d 've
: ; : , and operating
systems. It uses Sun's Java Environment for developing Rich Internet Applications

i5). It provides man ;
(RIAS). It p y useful ways to send and retrieve data to and from 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 of these languages

o MXML

It'S an XML-based user interface markup language that Offer way to bmld and layout the

interface of applications and can also be used to implement internet application behaviors

and business logic. It can include chunks of Action Script code, either when data binding

i i dl
Where the curly braces ({) syntax is used, or with creating the body of an cv.ent handler
action script t0 develop Rich Internet

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

t's a scripting language bas .
I . plng languag b.abcd on ECMAScript that is used for the development of
websites and software and it is algq used in some datab

‘ ase applications. Action Script is
the programming language that can pe used along wi p

P th MXML to create sophisticated
Adobe Flex applications. It Supports a wide range of features

¢ x s including interfaces,
packages, runtime exception handling, runtime data types, and regula

r expressions, [5]

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

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

Hiexbevelopments e/ CriProgram Hles/Adobéch# Bunl;ier

‘ - J SRR =TT
Fle Edt Novigste Search Project Dats Aun  Window Help pluginsycomradob ety @
: RS i) 0 ; *; 2 Q'ﬂ{_&lq.,' ok ; (T = £ |28 Flex Developra... |
Ty FlexN... £33 = O | & Flox Start Page 532 R e e o Sy = e
| <~ §i v
: @ S _
Jem i -
== !

| = (g company
& L employee |
* [ employeedisplay ' |
| & _'_ﬁ ampmansgment 1
| & gy proj
.= L project i
= Ui bindebug
# = htmbtemplate

Fx

ADOBE® FLEX™ BUILDER®™ 3

Welcome te Flex

Create a Simple RIA

= libs } Learn about how Flex provides unparalicled cannected T s e
. - . 2 ) o
@& B sic 1 experiences for both the web and desktop with this 25 bttt
e g5 i s » Application
. & [y store 11 introductory video.

Tom me — 0O

An outline is not available. CORAEEtVOUr FlEca b toa daTH b,
| i OrWweb sefvice
’ Display andvalidate dataon the d
Figure (5.1): Adobe flex default page.
2, PHP

PHP, which stands for Hypertext Preprocessor is a general-purpose server-side scripting

language and is free software for creating dynamic Web pages, it can be used on all major
operating systems, including Linux, Micr osoft

others.[7] [8]

Windows, many Unix variants ,and
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T ST L ISR s W e e

q visitor opens the pase (ha .
T i pb i Processes the pyp Co d
ts to the browser. Wit mmands and then sende
(he resul . ‘ b PHP, we can do things i fiid hen sends
bd check details from a form, Picture gallerie 8In pages, create forums,

S, and syry ;
Mysql and has many open source libraries. i8] eys. PHP supports R
o The reasons of using PHP:®

[, Itis open source and free to downloag and use,

7. Itis powerful tool for making dynamic and interactive WebPages.
3. It supports many database Management System (DBMS) such as
Solid.

4, Ttcanrun on all operating systems and on different platforms,

5. It is compatible with almost all servers such as Apache and [IS.

Mysql, Oracle, and

® phpDesignern 2008 [DAhebaliseedyfile phpi| e
W Fle Eck Find Fomat HTML €SS JavaSerot PHP' Debus, Frgjact Tools SVN. View Window
Help S
_j' >» » “»,'\ﬂ-” » (:_%v» @. i
(_‘.‘> v t;élv @J - ?év -Xh/' > psi/) - »= y]j,j 5? » gy M
x file.php
- - ~ @) + _ PHPS, HTML 4.01 Transitional, CSS 2 & JavaScript - & i3
h_ &g e S e (O R S O S A e
| 2
| 3
4 * @author
‘ S icopyEicghc ' 2010
! G 0w
s ol
{ a
9
IO 25
Er e
Breakpoints
e Flensme No project loaded)
Windows | ansi lno 7Z:Cal- 1
Figure (5.2): PHP designer default page
3. MySQL

MS) based on Structured Query

= : i tem (RDB
s a relational database management Sys ( ource SQL DBMS and it's

s
Language R R e A popular i It runs as a server providing
developed, distributed and supported by Sun Microsystems. 1t T

Multi-user access to a number of databascs. [10]

8
The reasons of using PHP are taken from [

W
(U%)




MySQL is used in a wide 1 A i .
ySQ wide range of applications, including c-commerce, data warchousing
Web databases ing anplicati ek =

» logging applications and distributed applications. Some of the most

popular open source PHP web applications, such as Wordpress and Joomla, use MySQL

to store their data, and several high traffic website such as Google and face book use
Mysgl for data storage and logging of user data.[10] [11]

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

many programming languages contain libraries for access MySQL including C, C++,
Java, Perl, and PHP. [10]

The reasons of using MySQL Database Server:’

1. Itis free and open source software.

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.

e 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]

Elips 3 support flex users a library of mobile specific component, to offer an extensive
simulation environment for handsets, and to run 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 run on the platform that they selected. ELIPS 3 uses PHP

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

9 The reasons of using MySQL Database Server are taken (as is) from[12]
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cquipment through using its barcode 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 PPU:
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 (hitpd), FTP (requires xinetd or inetd) and Bind (named) software packages with
their dependencies.

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

1. The Apache configuration file is: /etc/httpd/cont/httpd.conf.

2. Apache may be configured to run as a host for one web site or it may be configured o
serve multiple domains. Serving multiple domains may be achieved in two ways:

o  Virtual hosts: One IP address but multiple domains - "Name based" virtual hosting.
e Multiple IP based virtual hosts: One IP address for each domain - "IP based" virtual
haosting.

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

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

ServerName: staff.ppu.cdu/wms

</VirtualHost>

3. Copy the website files on the server and activate it for the first time using following

command:

Service httpd start.

55




4. Give the website domain ng 3
mam name by using foreword zone:
vi /var/namcd/chmot/var/namcd/warchousc.ppu edu.zone

. Activate the new settings by reloadi A 5
5 ¢ new settings by reloading the service using 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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Figure (5.3) UML implementation diagram.
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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 of units is working as planned, and to ensure that they are operating correctly and
meet the specifications.

The project team starts with testing cach unit of the system scparately as follow:
e Test the operation of each button in all system interfaces.

e 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 of unsuccessful login (by entering incorrect username and/or password).

Welcome ...

" : ,
i T Computer Center Warehouse Management Sysiem L
E—

Logout. Proflie

Manage Categaries Browsing Reports Quering

mm '-.' Swﬂars Cnnpm&b:pnma Employees

Figure (6.1) Administrator screen after login correctly
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vomputer center warchouse manezment svslem

Login

& iserrreamye - logad failed
NIRRT

s

Last passowrd * ; SRS

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.

Browsmg Reporis' Quermg

Full Nanie

Password

Confirns Password

Emoil fifthuser@ppu.edu

. it SR SR

Arca ™ o Depariment 8

Role

Figure (6.3) Test adding a new user
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Wanage Calegories Browsing Reports Queriig

Canpus & Departinenss  Ewployees

[first user
second user
third user

Sfourth user

fifih user

Figure (6.4) Showing the new added user

Table (6.1) Integrating testing

State : Input Expected Actual result
» ' : ' | fesult » ; v
Adding a new user to User: fifth Cofréct 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 system in the real environment
where it will eventually be used, and test whether the system meets their 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.

e 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 they 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 correct specification of each equipment depending on its barcode number.

Figure (6.5), Figure (6.6) shows the mobile testing process.
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7.4 System maintenance

In 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:

Bug reporting form

Please fax or mail competed Beta program contact:
forms to:

Name:
Warchouse project team Title:
Palestine Polytechnic Company:
University Address:
Palestine, Hebron, Jabal Abu- City:mmmmmmmmmm== State: =====-=== — Zip: -
Ruman St. Phone:
Phone: 2235505 Fax:
Fax: 2217248
System configuration:
CPU; ————mmmmm- Clock speed: ~———-- MHz Manufacture:
Hard disk capacity: Currently available: -------=--=----- Ram:=—m-nmmm==-=
System software: Monitor :

Summary of the problem:

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:

Bug reporting form

B

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:
Fax: 2217248

System configuration:

CPU; ————— Clock speed: ———— MHz Manufacture:

Hard disk capacity: Currently available: ---------==-=--- Ram:-—---m=mmm=mn
System software: Monitor :

Summary of the problem:

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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Chapter Eight

Conclusions and recommendations

& Conclusions
& What has been achieved from project goal?

& Recommendations and further work




3.1 Introduction

Today the world is moving forward rapidly, so that the use of information technology 18

¢+ to accommodate these technological

wing in many aspects of life. In orde
T e -based

developments .and in order to overcome the problems of the traditional paper
method 1n managing the PPU computer center warehouse we have developed a
computerized system that helps users to storc, 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:

. 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
SPONSOTS.

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 number

by special device that read it and view the specifications of the equipment on mobile
screen.
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The project team has tested the system through many types of testing which 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:

1. 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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