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Abstract

The warchouse of Palesting Polytechnic University is responsible for all products
that enter the university, and also keeping track of their state and place. In our project we
ar¢ zoing 0 make a soflware svalem using access database management system. Thus
canverting all the essentiul tasks done by the warchouse emplovess. which were previously
doae using hand writing and excel program wmto a database based sofrware systeni. The
system 15 cstimated to incrcase the efficiency and speed of the waichouse operations.
Furthermore this system 18 a poad siep for building advanced soflware systems for the

various umversity departinents,
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Chapter one

introduction
1.1 Preface

Tha Warshouse of Palestine Polvtachnic Unbversity in Hebron it located in the
main building of the university in Ein Sara. The warehouse is responsible for recetving
the university Hems and disiributing them fo whess Uiy arc sepposed to g0 in the

wniversity buildings

The warchouse smployess control and moniior the Hems even afler they are

delivered. They keep track of the items places. The warehouse keeps track of the items

in case they were destroyed of moved fom one piace to another OF the responsible
person of the room items changed

The smuloves of the warshouss uses iraditionsl ways te parform sl of the werk,
s0 the processes are slow, difficult and inscourate, and so weakening the warehouse
services. Introducing & software system will meke the warehouse progesses easier, faster
and more accurate, and so improve the warehouse services Furthermore this sysiem
will enhance the ability to develop the warehouse processes,

Problem Initiation

The warchouse employes is conscious of the imporiance of & special software
system, 50 he made a formal request for A software sysiem And upon his request this
software syatem will be built,



1.2 System Objectives

The softwars system will help the warshouse employes in his work, T will also
improve the warehouse services The goftware system will allow the warchouse
smpnryee i

s Stove information about items that come from outside the university.

s Core infrrmation showt items that sre imsids the vniversity, which
are under warchouse responsibility

s Unre informatinn about daily tems nuage

« Apply any changes ol the items staie, place or responibility to the
stored infermation

e The ability to make special reporis about laboratonies contents,
building contents, or responsibility change.

1.3 Previsus Work / Previous Sysiem

the work in the warchouse is done without using & specis! software system.
The employee is using traditional ways 0 perform all the needed tasks. These nclude
the use of ordinary papers, o Excel to write special reporis, and 1o write e
responsibility change.

The gystem io be built will be fhe fGrst custom-built software system 1o be
natalled in the warchouse; therefore there are no effecis on the system from other
syatems and also 1o integration is needed with other syatems

Fxamples of the previous manual sysiem ar¢ shorsn below. The flest one thows
the form used to save supplies for the warchouse, while the other is used For umversity
orders.



i 1 — = it e te
- M|F.—N::Jﬁ'ﬁ A e IS e ‘7?( el L

Fig 1.1 Previouse System Supplies report form
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1.4 Report Duiline
This documant consiats of cight chapters.

The First chapter is an introduction that consists of four sections which describe

the system requirements, importance and objectives of the project. and the worker
gontribution.

The Scoond chapter has seven sections that deal with project planuing The first
section hnwﬂk&,themondsecﬂmdummmewayinwhichthedwdmm
team is cipanized and the people volved. The third section descrilzs the project riks
and the probability of risks arising, and describes the ways 1o reduce these risks. The
fnurth section doscribes the software and hardware roquiroments, and the estimation of
soffware and hardware costs. The Hfth section describes the system activities, and
idamtifies the delivershie or milestone =ith each activity. The sixth section describes the
{ime scheduling: the seventh section describes monitoring and reporting.

The Third chapter has four ssctions that deal with software requirements and
mm-mammmnwmsmmm,m
requirements, nonfunctions! requirements, and domain requirements, and  siafes
assumpiions and dependencies. The second section desoribes sysiem FeqUirements
specification. The third section snalyzes softwars requircments using viewpoint oriested
clicitation and scenarios, The fourth ssction describes system models: context model,
DFD. and datz model.

The Fourth chaster has =ix scctions that desl with softwaese design The fisst
gection s a prefiace. The sacond section describes the system structuring and the general
bock dlagram The third section describes the comtrol model The fourth section
desorives modilar decomposition and DED model. The fifth section describes the
mterface design of the sysien.




The FiRth chapter comsists of woven sections that deal with system

implementation. It includes preface, systen pseudo code, system tlow chart, system
implemeniation and system fresults.

The Sixth chsper has rwe sections that desl with sysiem tosting The firet
section is an introduction. The second section deseribes the gystem testing.

The Seventh chapter has two ssctions that deal with maintenance and instailation
of the gysiem.

‘The Eighth chapter is 4 conclusion and describes the tiature work for the sysiem.

Finally, the system source code is included in the appendix
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Chapter Two

Project Planning

2.1 Preface

The most important objective of the warchouse is o control the pniversity items.
The processes in the warehouse are carried out manually so they are slow, difficult and
inscourate, thus rteducing e waiehouse cficiensy and restelcting  its services,
Introducing & software system will make the warehouse Proccsses easler, faster and
more securate, snd o improvs the warchouse services gnd efficiency. Furthermore this
syatem will enhance the ability to develop the warchouse processea And in this system,
the programining langusge that will be ased, can be inteprared sasily with databases 1o
achieve the warehouse objectives.

H

I our systent we 8re going to make ai application that contro! and computenize
all the process in the warehouse,

The systern will ba implemented foe the smdversity budldings in
s Wady Al-Harieh, consisting of
o Bullding A which consists of 4 floors, cark contains about 10 rooms.
o Building B, which consists of & floots, each confains about 10 rooms.
s Ahu-Fltailah consisting of
o Ruilding A, which consists of 4 lloors, each containg about 7 rooms

o DBuitdins B, which consists of 4 floers, cach contains sbout € rooms,
o Ruilding C, which congists of 4 Hoors, each containg ahout 6 rooms.
« Main Building, congisting of 2 floors, each contamns about 6 POOMS.




2.2 System objectives

There are some ohjechves ooF thur wmrehewme:

Make internal university orders transactions, and ability (o make reporis about
ordes’s tramuchions.

Store room contents and ability to add, delete, or update these contents. Also the
ability to muke g report ghot 3 room andd g contents

Make supplies, which come from vendors, fransactions, and ability to make
reports aboit these tramsachons,

Store daily used items that are faken fom the warshouse, and ability to make
reports shout used items,

Make transfers, which are transfer fiom one room (o another, transactions and
make a report conceriting these Lransactions

10



There are some constraints that affect the project
x  The time: the fime is a very important factor in any project. Tt plays an
ssential sole in this project, where we have sixieen weexs i0 goministe
the peoject, so the time is considered as a pressute factor
s The cost 9% | mew equipments {(computer, primter. .. ), end now
programs; and maybe the budget is not enough [0 cover thesa cosls.

2.3 Development Ovganizalion

The team consists of thres persous, and all the team members’ woik tegether i
complete thws project. The team works in parallel withaat explicit distribution for the
activities. Dach member participates in sach acthvity of this proiect. We started the work
step by step and activity-hy-activity, we firutly prepare and then meet and discuss about
the activity before producing it in a final form.

Thete are three mendars in the team, whose job is 1o builld the system The
salary for each of them is $450. So, the human costs in this project equal
(450% 3 (member *4{months}) $5400
Tt is estimated (hat the system maintenanice will cost about $60/month,

2.4 Rigk Anabysis

2.4.1 Project Risks

In this project the team may face the following risks:

| Some sctivities may sot be made on ting for soms reason, such &5 o6 of
the team members might become il

The system may il in the operation 3age.

3. Changes to requirements, which require major redesign, are proposed.

'I[;-l
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§. The uwsor may niot be able to use the program that the team will design

very well

The time reguirad to develop the software is ynderestimaied.

The costs of the projest may exceed the estimated cosis, S0 the budget ol
the project will not sover this cost

Political situation may affeat the time schedule.

12



2.4.2 Types of Risks

The possible risks are conadered to be!

1. Technolsay: the Datshsse Management System used in the system
CAANOL PrOCess as many (ransactions per second as expected.

> People: sac of The iwam bocomes i, 30 the sysiem cansol b
finished on fime.

3. Organizetion orgenizational financial problems force reductions
the project budget.

4 Reguiremerts: chasges to reguiremots, which reguire major
redesign are proposed

& psumstion: The fime roguired to develop the software is
underestimated. The rate of defect repair is underestimated.

2.4.3 Reduction Strategies

The team spent sufficient time in the planning phase to avoid these nsks.

1

hard

To get & good system on Hme, so the team suggests one week
backup.

The team put a plan that show ways and bases which must he
fofiowed step by step, 10 Make 5urc that The sysicm is comect and
efficient.

A plan that shows the procedury aad operations which help the
team 1o dooument all the steps that ave followed to build the system,
in order to 2o back st any document, and soe @t

A plan ghows the future challenges that may inlereept the operations
of mending and developing the sysiem.
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2.5 Hardware and Software Requirements

unﬁsmmmmemmmtsmmmmm

which are Hsted in table 2.1

No. H.W Requircments | The price
1 Rented computer 5300
Pentium 3 with 20 GB Hard disk,
64-128 RAM. Monitor, mouse,
Floppy Disk
I 2 Rented Printer $50
3 Printing papers $10
Total $360
Table 2.1 Hardware Requiremests.
1 | MicrosoRt packages ~1s300
2 Windows XP $50
Total $350

costs.

The total cost: $710 from H.W and S.W Requirements, and $5400 from Human

Theu-anspumrtinnismtimtﬁdtuhc about $50.

abie 23 Project Software Requirements

So, the final cost = $6160. (See the table below)

-

T R T
£ Hardware $360
I— Transporations $30
4 Personal payments $5400
Total

| $6160

Table 2.3 Software Project Requirements
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2.6 Work Activitics

The project lime needad is sisteen weeks, there i one wesk backup for the
projece. And the work in project begins on 18/9/2004, and will finigh on 5/1/2005.

The main aclivitics in our syslem are’

= {T1) Colterting the information zad ¢the reguirements from
the organization and writing Feasibility Study

At the beginaing we swst colleet the requirements from the staleholders,
and then we will write a teasibility study 1o determine if we can continge o1 Noi
with our budget and schedule.

The milestone will be a feagibility report which will be given on 0/10/2004.
s  {12) Analyze the information and requirements

In this activity we must siudy and analyze the requitements very well 1o

make decisions reganding what the new system will be according 1o users and

stakeholders, defining user and system requirements, Scenanos, ... ele.

The milegtone will be a document which will be given on 23/10/2004.

o (T3)System modeling and design

After collecting the requirements and writing the feasibility study, we
wiummﬂmesyﬂmbyuﬂagdﬂaﬁawheuusewﬁrditthamw:le
representation since our SyStem serve As Sequence operations.

The milcstose will be Architecrural model, design which will 5 given on
20/11/2004,
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o (T4) System Implementation
In this stage and sfer the dosigners and programmers complete their
work, we must check for validity of the system by implementing it in the
warehouse department and tesi it
The milestone will be a code report and will be delivered on 10/12/2004
s (T5) System testing
This will inclsde component, integration, the defects lesting, and o be
sure of the systom serving in the warchouse, and thai will be done by giving
it data ge 8 test then test the result more sarcfilly to ensurs that the systam
gives correct results.
The milestone will be & report delivered on 24/12/2004.

s (16} System Documentation

This phass will start with the project and end with it
The milestone will be 8 complete project delivered by the end of the semester

16



This Chart shows the schedule time for the system

Activity Time | Dependent activity
required
T1: Collecting the information and the
requirements from the company and 3 weeks Ml
writing Feasibility Study.
T2:Analyze the information and
: 2 weeks TI(MZ)
requirements
#o- Desga 4 weeks T2(M3)
T4: Implementation P I T3(M4)
T5: Testing 3 weeks T4(MS5)
Backup week 1 week
T6- Documentati TIL.T2.13.T4TS
on Ewedd TZ
'I | (Complete SW Project)

Table 2.4 Project Schedule i weeks

M1, M2... M$: arc milestones, the milestone is an end-point of some software
process activity.




2.7 Project Scheduling

m&mmmmﬁmmmmdmmdm&mms
section.

185 | 25/ | 2710 | 940 | 1616 | 2310 | 3610 | 611 131 | 2001 | 270 | 32| 1002 | 1TN2 | 2 | 312

Fig. 2.1 Project scheduling.

2.8 Monitoring and Reporting

Waeﬂyreparuwiﬁbaghmmﬂmpmjmw,mdmwmm
the developed and'ﬂmd;ommmntﬂipunanfﬂmsyﬂmﬂutmmldddmingﬂm
mmmmmmmwmmﬂnm
development process using these reports.
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Chapter Three

Software Requirement and Requirement Analysis

Tni this chapter we are going io introduce 2 e requirtments of the wysiem.

These will be described using different notations and models,

‘3.1 Software Requirementis Specification

Here user requirements will be described.

3.1.1 System Definition
The system is & managemest system for & warshouse, thiz managsment Covess

vendors, orders, items (warchouse contents), and expenses management.

A ysar will ahle 1o store, view and delete information related 10 the above fields.
I'he gystem also will provide capability fo view reports concersing items and orders,

1.1.2 Funciional Requirements
The system to be designed will have the tfollowing functions:
1. Store, view and delefe vendor’s information

Description: the system user can siore, vigw and delste vendor’s

information that includes vendor name, items supplied, items cost, address,
telephone number and additional informanon.
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3-.

PBaticnale- this cnables us 1o keep all information sbout vendors in Case we have
a problem

Store, view and delete warehouse items information

Description. the system user can store, view and delete warehouse iems
information, which includes item name, cost, amount availeble, and additional
mformatinn
Rationaie: this ensbles us to remember all items locations in case we want (o
reach some of them.

Store, view and delete orders infarmation

Deiciiption; the system user can store,  view and defete orders
information, which includes order name, order address, order telephone, needed
items, date ol order and additional information.

Rationate: this enables us to know all orders sources, from where did they come.

Introducing reports

Nescription” the system should be able to prodiice make the following reports
s Labs contenis report.
s Didlding Iahs report
s Employee usage in a specific time.
s Warchouse tems report
o Ttem destroved / lost, change report.
s Delivesing responsibility item report
« Changing responsibility item report.

Ragionale: this enables us to verify what transactions did happen.
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5. Store, view and delete room items information

Description. the systemn uter cam siore, view & delele room
information, which includes room name, room number, room item, date of
received items and additional information.

Rerionale: this enables us to know all roem items, to whom will go.

Control room contents

Doscription: the system uscr can monitor the ficms in the warchousc in
order to do several transactions on it.

. Save destroyed, losi, changed items

Description: the systen user can save items conditions such a8 destroved,
lost, changed itens.

Make supplies transaction
Descripiion: the warehouse receives supplics [fons vendors, so the
system should save these supplies information and update the items room

item contents according to the supplies contents,

Make usage transaetions

Diescription: There arc daily usages of warehouse Hems Employees
come ask for an item or items  the warchouse employee supplies them and
register the used item or itetns.




10, A User graphical interface

Description: the system will have & graphica! user interface thal attows
the uger to choose the system services using the mouse.
Ratiosale: this makes the use of the system simple

3.1.3 Non-Funectional Regquirements

The system will have the following nontunctional requirements.

1, Speed: the system shall store and retrieve vendors, orders and
itema information in a fast and casy way.

Adequate size: the sige of the files where the vendos, ems
and orders information should be adequate.

3. Tase of use the user lnterface should help the user to choose

]
H

gerviees in an easy way, and the system shall have help
4. Sysiem Refiabiliy 1he sysicin  should Woik @ any
environment

rin

Portability: the systein user shell have the abiity © tranafar
aystem data.

6. Security proects the data bage with a password.

7. Delivery date: the product should be delivered before
S/120035.

3.1.4 Assumptions and Dependencies

The system will be Installed into the warchouse and these should be a training
workshaps.
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3.2 System Requirements Specilication

Each of the sysici functions will be desciibed in block that contains the foliowing,
1. Funchion name.
2. Function inputs and #s S0UCes.
3, Function outputs and its destination.
4. An indicstion of what other entities is used (the reguizes
part)
Funetion pre-condition and function posi-condition.
6. Function side effects.
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1. Store, view and delete vendor’s informution

Fum:hnn Store vandur & information {add new)

| Description A user choose the vendors service ican. then the add ontion, then mput
vendors information

Inputs Vendor name, items supplied, items cost, address, telephone mumber and additional
information.

# Sosrce These inputs come from the usar.

| Qutputs Vendor mformation.

Destination Vendor datahasa,

| Requires Vendors add window

| Pre-condition ‘The add mput window is open and drsplayad on the user's sereen

| post-condition The information is added to vendors™ database.
| Side-slfepis MNonco

Fig 3 | Store vendor information system specification

Function Vicw vendor's nformation

Description A user chooses the vendors’ sarvics icon, then the view option, then input
1 the wanted vendor name.
Inputs Vendor name.

l Source This input comes from the user
¥ Outputs Vendor information
Destination Vendors window

Requires Vendor view window.

| Pre-condition The view window is open and displaved on the user’s screen
Post-condition The information is open and displayed on the wser’s soreen.

Side-effects  Noou

“Fig 3.2 View vendor information system 3p¢mﬁcannn.



Function Delcte vendor’s mformation (update)

| Description A user chooses tie venders” service icon, then the delete option. then mput
| the vendor name whose information is to be deleted.

Inputs Vendor name.
| Source This input comes from the user
Outpuots
Destination  Vendors dambasc,

Vendor information.

§ Reguires Vendor delete window.

Precondition  The view window is open and displayed on the user's screen

Post-condition  The information is deleted from the vendor database.
§ Side-effects Nome

Fig 3 3 Delete vendor information system speci fication,

1. Store, view and delete warehouse items informution
Function Store warchouse itoms informahon (Add).

| Description A user chooses the items service icon. then the add option. then input the items
information.

Inputs Tem name, cosi, and amovnt avaiiable and addmonal information
: Somrce User
: Outputs  Hem information.
Destination Tiems databasc.

Requires Item add window.

Pre-condition The add window 18 displayed.
Past-conditicn The items information is added to the toms Jdatabase

| Side-effects None

Fig 3.4 Store item information system specification.
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Function View warehouse ilems information

Description A user chooses thie items scrvice wod, then the vicw option, then inpat the Kem name.

inpatx lfcm name.

} Source User
Outputs Hem infarmation.
Destination  [tems database.

| Reguires Hem window.

: Pre-condition The order view window is displayed
Post-condition The item infornmation is viewed to the use.

Side-effects None

Fig 3.5 View item information system specification

Function Delete warchouse stems information.

Description A user chooses the itoms service icon, then the deleic option, then input the
e Bame

Inputs ltem name,
Source User

! Owtputs Hem information

Destination  ltems dambaose.

Requires [rem delete window.
Pre-candition The delete window is displaved.

| Post-condition The items information is deleted from the items database.

Side-cifects Mooy

Fig 3.6 Delete item mformation system specification.

27



Fanction Store orders information (Add).

Description A user chooses the ordars service icon, then the add option, then input the
orders informaton.

I Inputs Order name, order address, order telephone, needed items, date of order and
1 additionnl mformatien

| Source User
Outputs  Urders mformation.
Destination Orders datnbase
| Requires Order add window.
! Pre-condition The order adds window 15 displayed.

| Post-condition The order information 15 added to the orders databass

l Sideeffects Nooe

Fig 3 7 Store order information system specification

Function View erdors mformation,

Description A user chooses the orders service icon, then the view option, then input the
| order name.

Inputs Order name.
Source User.
| Outputs Orders information
Destination Orders window,
Requires Order view window
Pre-condition The order view window 15 chsphayed.

Past-condition  The order mformation is viewed ta the user,

Fig 3 8 View order information system specification.



Functien Delete orders mformation.

| Description A user chooses the orders service icoi, then the deleie option. then mput the
order name

i Inputs Order name.

I Source User

| Outpots Orders information.

! Destmaotion  Drders databasc.

Requires Order delete wndew.

| precondition The order delerc window 1s displayed
I Postcondition The order information is deleted from the orders database.
1 Side-effects Nowe

Fig 3 2 Delese order information system spacification.

4. Introducing reports

| Function Get a report about reom conténts, employee ftom usage, entry iem report from
vendor. university order report, labs reports. and warshouss item.

' Description The user chooses repaTts service icon, then choose anvone of the previous
§ reposts.

Inputs {just choose)
d Source Uscr.

Outputs Report abow sclected.
| Destination Reports maker.
| Requires Reports output.

Pre-condition The report option are viewed for the user

Post-condition The chosen report i€ viewed.

Side-cffects  MNone

Fig 3.1 Introducing Reports




5. Store, view and delete rovm items information

Function Store room items information (Add).
8 mformation.
lnputs [ name, amount available and additional mtormation
| Sowrce User
Ouiputs  Hem information.
Destination liems dainbase.
I Requires llem add window
| Pre-condition the add window is displayed.

Posi-condition The #cms information 18 added o the items database.

' i:rw items Gl
Description A uscr chooses the items service icon, then the view option, the wput the item
TS,
Inputs Tiem name.

| Source User
Outputs  fiem information.
Destination  Ttems database.
Requires ltem window.

2 Procondition The order view window is displayed.

§ § Post-condition The item information is viewed to the user.

Side-effects  None

Fig 3.12 View item information system specification
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Functien Delete room items information.

| Description A user chooscs the fems service ieoil, then the delete option. then mput the
ftem name

| Inputs Hem name
Souwrce User
j Qutputs [em information.

§ Destination ltems databasc.

Requires Item delete window,
Pre-condition The deleic window is displayed.

| Post-condition The items information is deleted from the items databasc.

| Side-effects None

Fig 3.13 Delete item information system specification

6. Cuoiitrol room contents

Function Conirol room coniemts,

| Description A user can monitor the content room in the warshouse.

| Inputs Room mame
| Source User
| Outputs Room content information
Destination ltems dalabase

| Reguires Room contont window.

Precondition The room content window is displayed
| Post-condition The room informatios is shown from the items database.

Side-effecis Mone

——— S —

Fig 3,14 Control room contenld
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7. Save destroyed, bost, changed items

{ Function Save destroyed items

Dﬁcriplinn A user choose the itom service icon, then the save option, then destroyed
item will be saved
Inputs destroved item

Sonrce These inpute come from the veer
Outputs item destroyed information.

% Destingtion item databuase.

: Requires item destroved save window

Pre-condition I}wdgmufudﬂemumﬂwisnpﬂnmddisphwdmthemﬁ‘sm
I Post-condition The information is added (o tem’s databasa.

Y Side-effects MNome

Fig 315 Save destroyed items

Funciron Save lost nems

Description A user choose the itém service icon, then the lost option, then lost items will
he saved

Inputs lost item
| Source These inputs come from (he user.
Qutputs  item lost information,
| Destination item databasc.

Requires ilem iost save windaw.

Pracondition  The lost item window is open and displayed on the user’s soreen

Post-condition The information is added 1o item’s daiabase.
Side-effects  Noue

Fig 3.16 Save lost item
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Descripiion A uscr choose the ilem service icon. hien the changed option, then changed
items will be saved
§ Inputs changed tem

| Source These inputs come from the uscr.

Quiputs item changed informanon.
| Desination item database
| Requires item changed save window
| procondition The changed itom window is open and displayed on the user's screen

| Post-condition The information is added to itean’s databasc

Fig 3.17 Save changed items

8. Make supplies (ransaciion

I

Fanction Make supplics transaction

| Description A uscr chaose the supplies scrvice 1con, then the transaction option, then the
supplies ransaction will be appear

Inputs supplics Tanspotion

| Source These inputs come from the user.

Outputs  supplies irangaction information.

Destination supplics database.

| Requires supplics window.

| Pre-condition The supplics transaction window is opea and displayed on the user’s screen

I Postcondition The information is added to supplics database.

Fig 3. 18 Make supplies transaction
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9, Make usage transaction

| Function Make usage transaction

Description A user choose the itum service icon, then the usage option, then usage Homs
will be appeared
Inputs usage transaction
 Sswrce These inputs come from the user
Qutputs usage fransaction information.
Destination item database
| Reguires usage transaction wisdow.

! Precondition The usage transaction window is opened and displayed on the user's seroen
Post-condition The mformation 1s added to usage transaction datahase

Sideeffects  MNooe

Fig 3.19 Make usage rransactions

10, Graphieal Uger Interface

The systers will have 2 graphical user interface that sltoyws the user to choose the

gvatem services in a friendly way.

This is described in the system architecture,
Non-functional systent requirementis

The system will have the foliowing nonfunctional reguirgments.
1. Speed: the system shall store and retrieve vendors, orders and items
infrmation i & fast and easy way,
This can be achieved by using a Peatium 3 computer with 63-128 RAM.
2. Adeqats size the size of the databsse where the verdors, iems and
orders information are 1o be stored, should be adequate Database.
This can be achieved by using 20 or more B Hard disk
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3. Pase of use: the user interfice should hele the user 1o choose services in
an eagy way, and the sysiem shall have help.
This can he achieved by usliss & graphical user interfaces so that the user can
choose options, add information, delete information and view information easily,
4. Systom Reliakility: thore should be @ backp for systes: data

%, Portability: the system user shall have the ability to transler system dafa.
Thic san be schieved by using & database program, which makes the sysiem o
be easily saved and moved fo other computers.

6. Delivery datc: the product should be delivercd by the ¢ind of the
Semester.
This can be achieved by working on the project schedule

3.3 Sofiware Requirements Analysis

Here Viewpoints, which represent the system stakeholders’ views and opinions,

arc described. Also scenarios, which represent the system behavior, are also desciibed.

3.3.1 View-Point Orieated elicitation

Viewpoint hicrarchy and templaics will be descrived using hicrarchal chan
AOLAtGH.

3.5.1.1 Viewpoint hierarchy

Services
Seevices Orders B
Ask feimis Reporis
Ask repoTis All VPs lm responshility
(Change Responsbilily Supples
) - . Vendors
1Ebnn'u1 Boom licms

Theiversily Wradoies
Employ ce Fanager

Fig 3.20 Make Viewpoint hierarchy



1. View-point templates

Reference
Atirtbutes

Events

Services

Sub-VPs

Wiarehouse Manager
EXpeErsEe, supphory,
gemmand orders

Add, dekete and view
miormuaion
Items. Supphers Orders
Cxpeises managemenl
Reports.

None

— R e re nve SNPCASCE IMAKECTGTT
Raionmie To mprove warcheuse work
and reduce paper work
Sprcification  store, delole und view
expensos wmionton.
VPs Warshouse Manager
Moae-functicdwal
Regquirvmemls " Fast show
Prosddher Expenses dalabase
E—— Brferemce liems managenent
Hmtiornde Ta wmprove wahouse
work and reduce paper
wiark
Specificstion store, delete and view dems
ViPs Warehouse Munnger.
Non-functionad
Rl Fe IREFHY Fart show
Privitker ftems dulnbase
3 Reference
Ratienale To anprove warchoose wWork
und reduce paper vk
Specification =upph repor about gem
room content and others
VIPs Warnghouse Munager
Mon-Fonetional
Regumirememnis  Fast show
Provider ¥ems mnd onder databases
™ Reference Ordors managersail
Rationale To mprove warchouse work
and reduce paper work
Specification  storc, delete and viow orders
miorema ion
VPs Warchouse Mamager.
Non-functiceal _
Hequirementis  Fast show
Provider (Orders database

Fig 3.21 Viewpoint template for warehouse manager
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e Refirotice Supply Order

Rufional To mpmve Rooalhb

and Hnployee scrvice

and redvuce papor ead
Specification  Employes asks for an order and
then tha Warchouse mangger

saves

Eeference  Itoom , Lobs

and Fmploy ce VPs: Rooins Labs and Employees
Attribates  Hem Name
Prents Show Order . Mon-fanctional

lem Information | Reguirements Fazst show

Uhange Responsmihly

Show Report Provider Orders databsae
Services  Supply order

Chonge Responsibilty, P elorence Change respornaibilily

Supply reports
Sub VPs  Non Ratinnal Change flems Responsiilily

from one cmployee 10 another

Specification  Employee or Depanment ask
Warehoune Managerto change
Responsibihly fo other employes

VPa: Rooms Labsand Employccs

Nosi-funciional.
Hequirements  Fosl sliow

Frovider Respanzdility database

Referency Qupph Bepory

Kationad To mprove womor inh ot
depariment nanager Reporis abont
stere m mon or Labs or

depariment

Specification  Buploves or Depaimenl ask
Werehonse Manager to provade

him reports aboul Hemms
mams of labs
VP Foons 1abs =nd Emplotee:
Podsn-Tume Thomasl.

Reguirermenis  Fasl show

Prvider Reports databae

Fig 3,22 Viewpoint template for Room, Labs and employee
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3.3.2 Scenario

A mumber of possible scenarios could be:

A room asks for an item, the warchouse worker looks for the item in the items
database and finds the available amount and other information.

The warchouse manager finds that an item ran out, and then be looks for a

possible vendor in the vendor's database, then he phones the vendor or goes to him so as
to buy the tem.

3.3.2.1 Event Scenario

Asks for
University —— | lems

%‘i‘s‘, Warehouse
Nenify
Diata Basc Vendar
Found Not Found

Fig 3.23 Event Scenarios
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3.4 System Models

This section shows the models for the system that helps describe its operation
3.4.1 System context Model

We choose to divids the warehouse system into subsystems that corresponds to

the system requirements that were gather and analyzed in the requirement and
requirement analysis processes. These subsystems are shown in figure 3.24

Fig 3.24 System subsystems

Wrshousa
Emplovens

FNER Warchouse Sykiom Vendors

Fig 3.25 System Environment
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3.4.2 Data Flow Diagram (DFD)
The notation that s used for DFD consists of circles, squares, and amows. &

lasge circle designates the application, the squares identify external entities, and the
direct lines indicate the movement of data between entities and the application,

External Entity

Designates an application

D
—p Direction of data flow

Storage media

Fig 3.26 DFI) Notation

The following Hgure rapresanis the confext diagraim, which depicts the scope of
the project. The items like computers, printers, tables, and many othera, are of different
categories, Thess itsms come From vendors, installed in the unbversity roomis, and used

or controlled by university employees.



Fig 3.27 Context Model
The next figure looks inside the circle, represents the application to define the
major functions and files

Fig 3.28 Context Model expansion decomposition

The next figure represents the miain operations (lost, order, transfer, and
destruction) performed by room and stores information in room tile.
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Fewm Fike

Fig 3.20 Room level 1.0 DFD

The next figuie represents the maln operations {Josy, order, exchange, and
destruction) performed by each employee, and stores information in employee file.

Employee File

Fig 3.30 Employee level 3.0 DFD

The next figire ropresent thie main operation (supply) performed by vender and
store information into vendor file.
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[ 4.1

Vendor —-‘.! Sapply —  Vendor Fik

Fig 3.31 Vendor 40 fevel 4.0 DFD

The next fgure represents Tiwow room arder item from warehouse, then store

item, order, and room information inte item. crder, and room file

Update room o Sdcis
£ivg Hems 1o
content Room
info

Fig 3,32 Room order level 1.1 DFD

The nest Agure represeuts how room fogt em, then ciore ilem, fost, and room

information into item, lost, and room file,

Fig 3.33 Room Lost item level 1.2 DFD
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The next figure sepresents how room destruct em, then sture item, destrociion,

and room information into item, destruction, and room file

Room Conient
file

Fig 334 Room Destroyed items level 1.3 DFD

The fiext figure represents how rouin fransfer dems from vne recm o another

room, then store temy, and rooms’ information into item, and rooms file.

oo Comteat ﬁ; '
iE
a_ Sewl trmnyFernad
Room o Trmsler Fie

Fig 335 Room Transfer items level 1.4 DFD

The nexi figure represents how employee order item from wareliouse, then store
wem, order, and employee information into item file, order file, and employee lile



Order File

Fig 3 36 Employee order items level 2.1 DFD

The next figure represants how smpioves 108l e, then store Hem, Joal, and

employee information into item file, lost file, and employee file,

Sinre Hem

Loosed In
8 Employee

Infonmpton

Fig 3.37 Employee L.ost items level 2.2 DFD

The next figure represents how employee destroyed item, ihen store Hem,
destruction, and employee information into item file, destruction file, and employee hle,
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Fig 3 .38 Employee Destroyed items level 2.3 DFD

The next figure represent how vendor smipply item o warchouse, then store

supplies, and vendor information into vendor file, and supply file.

Viendor Supplies
mformaton
Vendor Fil Supply Fik

Fig 3.39 Vendor supply item level 4.1 DED



3.4.3 Data models

The warchouse needs 1o store [aformation, which was obtained from the software
requirement analysis and this information includes the following
s University reoms information.
o Inchydes room name. room items responsible, room
number, and roem responsible
¢ University rooms items information.
o Includes. item name, item quaniily, item cost, fem type.
s Vendor's information.
o Tncluedes: vondor name, vendor address, vandor id, vendor
ielephone.
s Orders information
o Includes order number, order availability, order date,
recipe date, administration agreement
s FEmployes information.
o Inchides employse mumber, employee name, smployee
depariment.
¢ Transfes of lems information.
~ Inclades iranster number, transfer date, transferred items.
e Tieme information.
o Includes: item name, item type, item category, iiem cost
» Lozt and destroyed items information
5 Inchide: lost number, lost date, lost item, lost reason, lost
quantity, deswoyed mumber, destroved date, destroyed
reason, destroyed quantity.
& Daily usage information
o Includes employee name, usage id, usage date
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s Supplies information.
o Includes: supplies number, supplies date, recipient

Al of these represeit potential entity types, the eatily typee and ihe relationship
types between them will be modeled using the Entity relationship model (FR model),

¥ ER Model for the system.

This mods! shows the svstam Imporiant entity types and the relationships types
between these entity types, moreover all attributes of the relationships and entity types
are shown The key attsibutoe are shown underlined and in bold. This model was digwn
using smart draw program. Total Parlicipation is shown using Targe black lines, the
sardinality zatio of the relationship types are also shown, The ER model is showan in
figure 3 40,
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Chapter Four

Software Design

4.1 Preface

In this chapter we are going 1o introduce the system software design, We are
going to speak about system structuring general view, second the system control model
will be deseribed. then sysiem modular decomposition will be introduced using
dataflow models and data dictionaries, finally software interface design will be
described.

4.2 System Structuring

This section describes the steucturc of the system showing the systen and its

subsystems.
4.2.1 General Block Diagram
The warehouse system consists of different subsystems thal are described here in

a figure. For example the figure shows the supplies subsystem which is used to save the
delivered items that are supplied to the warehouse.
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; Warchouse Svstem

i'i"nmﬁ:hm & Uiniverdy EEMLM Supplies || Lost liem l!hmml Reports Hems Stock |

iem 'lt:tﬂmmmH sysiem systom || syitem | | system '! system yalem |

Fig 4.1 Structure Chart

4.2.2 Subsystems Struciure Charis

The subsysiems shown in the general block diagram are expanded / decomposed
n the following figure

Transfer tem Lniversity Diedly usage
Evatem oFier FYstem LystEm
L _l : [
framnder Provius ranstel Order Previous coder Lisage Previous usage
trungacton form| | oomwescti form | pravesetion form] | wessaction form | leusescton Foom| | e tan fom
Ilem Stpck
Supplies sysiem systam
- ]
Supplv Trevioum “'-'1-1’15’ Too thems l_ﬂﬂmn combeniy
transacton form| | transec Goo Torm farn form

Fig 4.2 Subsystems structure chart

Each of the forms in fig 4.2 corresponds to aperations that can he carried out in
the subsystems; the subsystems also contain tables. which are part of the warehouse

database, for storage.

52




The order transaction, daily usage transaction, and supplies transaction forms
represent the enter and exit operations that are done in the warchouse, these enter and
exit operation with the room contents and transfer transactions represent all the basics
operations carried out in the university and controlled by the warehouse.

Thﬂrapnrtaj‘stnnisuﬁﬁdtnﬂukﬂmpmafarﬂmﬂhﬂsymﬂmad records.
The reports that will be produced by the warehouse are shown in the figure 4.3

Report system
I
order report mputs report Usage report Transfer report Room report
Fig 4.3 Report subsystem

The database stores information about vendors, employees, rooms, buildings,
items, item categories, Toom categories, and departments, these are used by the
subsystems. The system will be designed to support adding and viewing these
information as depicted in the following figure

Addhisw
AddNfiaw Addifiaw
Room Department
AdAASEW Addiview
Building bl
AddAsew
Vendor ch i ::'
Addiiew AddNfiew
Room Category itms

Fig 4.4 Add/View structure chart
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4.3 Conirol Modei

The control model describes how the system is controlled, is it centralized or
not, and what are the component or compaonents that control the system, So from the
figure below one can sec haw the system is controlled by the main switchboard.

B

i

Bl o B
Crmrations
i
Loy Toagt
german

S PR

[]'—“‘ mﬂl .*.m#“m o
=) | | [ Tt —

o ] | e e | [ e | e |

Fig 4.5 Expanded Structure Chart

4.4 Eatity Relationship Model to Relational Data Modcl Mapping

"This section is & mapping of the ER model found in chapter three. The entity
types and the relationship types will be mapped to Relational Data Model Mapping.
It is important to note the following;
O Primary keys are underlined and bolded in black

%]
(]
]
o

F.K refers to foreign key

Table names are shown under the table columm
Normal sttributes are shown in non bolded black font
The ER mapping is divided into more than one table




[ Tabie Afinbutes

Hem HemiD CategoryiD emType ftemName ftemDescription
F.k of Category

University | Orderhio DirectResponsible | ReceiveriD OrdeeriD | PresidentiD

Order ID F.k of employee Fkof F.kof
F.k of employee | employes | employee

| ment ]

Supplies | SupplvNO AskPersoniD ReceiverlD VendoriD | RoomiD

F.k of employee F.k of employee F.k F.k of room

Table 4.1 ER Mapping




Table ‘Atfributes
“Room RCategorvNO | CategoryiName
Category
Deparimanis | DERID Departmentname
Building BNO BuildingName
Change 0 ] ToRoomiD Date
And out | F.k of Room F.k of Room
Lost Lostho LostrromRoomiD Date
F.K of Room
Destray DestrovNo Date
Order Contents | ftemiD OrderiD Quantity Notes
E.k of ltem E.k of UniversityOrders
Contents fkof ttem Elof usage
Supply TtemID SuppvNO Quantity cost Notes
Contents E.k of liem E.k of supplies
flemChange | lemiD ChangeNO “Quantity
Contents Ek of lem E.k of Change
itemiost itemiD LostNO Quantity Notes
Contents Ek of tom Ekollost
fiem Destroy | femiD DestroyNO Quantity Reason
Contents Ekof tem F.k of desiroy

Table 4.2 ER Mapping (cont.)

The remaining part of this section details the ER mapped table, it shows each
mapped table in a separate table.
Each table cantains the following
© Attribute name
o Data type of the attribute
@ Length of the data type
o Description of the attribute




temiD 1 Text 8 ang:ﬂy for items thet identifias
Forelgn Key from room table that
Roomid Ted 5 lidentifias the id of sach room
Foreign Key from category tabie that
Catagoryio T 2 lidentifias the id of each catsgory ilsm
ItomType Teod 50 |identify tha type of the Rem
e mName Text 50 |identify the name of the item
tembDesaripton Ted 50 |id-un:ﬁf3rﬂ1ud-usm‘inﬁﬂn of the item
v ailable Quanti Nt 8 idantify the amount of item in the
UnitCost Currency the cost of one unit of its type
Table 4.3 Hem Attribute Specification
BoomsCategory
ARTIbut Data Ty Lanat Descriptior
Primary Key that identifies the id of
CategoryiD Number 3 aat
RoomCategoryNames Text 50 dentify the name category of the room
Table 4.4 Room Category Attribute Specification
Uni ity Ord
OrderNc | Nurrber 8 mwﬁwm orders that identifies each
DirectResponsiblel Forelgn Key from Employes tabie that
D Ny & lidentifies the i of the direct responsible
: Foreign Key from empioyee Bable | that
ReceiveriD Number o ideniifes the id of the Tem receiver
Faoraign Key from amployes tabla that
OrdareriD s s idantifisz the ID of the order
el ] Fareign Key from employee that identifies the
PragidentiD MNumber B D of the president
DateOfOrder Dats - jdentiy the date of the order
RecelveDate Diate --  |identity the dete of receive
3 identify the svailability of the tamin the
dwalisbility Humbes 8 [warahouss
AdminstrationAgree identity the agreament of the adminisiration
gt Boolean

Table 4.5 University Order Attribute Specification
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Primary Kay for buliding that identify the number of
m MNumber 2 tha buiding
Buikdingname Texd 50 jidentify the name of the bullding
Table 4.6 Buildings Attribute Spesification
Deperimri
Artribute Data Type | Length | Description
Departmentid —— o Frhm‘yi(a?‘l'm department that identifies each
Deparimentiame | Text 50 [identily the name of the department
Tsble 4.7 Departments Attribute Specification
Destrayed
> Primary Key for destroyed ftem that identifies
w Nurriber each fem destroyed
DataofDestroy Date identify the date of the destroyed ilem
Tahle 4.8 Destroyed Attribute Specification
DesiroyComienl
|Primary Key for destroyed Content that identifi
DastroND Number 8 | onch desroyod Content, Fik for destruyed =
m Number 8 ::;Hﬂr:mﬁ:uu‘m identifies the 1D of the dem FK
ﬂﬂ‘t& Numbar 4  |ideniifies the quantity of tha destroyed #em
Reason Text 50 {reason of destroyed
Table 4.9 Destroy Content Attribute Specification
ﬁl:_i!:ﬂﬂ
EmployeslD Nmber 3 :ﬁmmrfmwmmﬂmlﬂﬁﬁe&m
- Forsign Key from department table, that identifies
DepartmentiD Number 2 sach dapartupet
Employeanams Text 50 |the name of the employes
Address Ted 50 |Address of the employse

Table 4.10 Employecs Attribute Specification
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LonCenteal

Primary Key for Lost item that identifies the lostitem,
LostiD Mumbrer EK for lost
= Primary Key for ilem thet identifies the Hem, FK from
emiD Murrirer lasiaral s
Quantity Number the quantity of the iem lost
Hotes Teut E0  [Mobes
Tahle 4.11 Lost Content Attribute Specificatians
Lasts
Attribute Data Type |length Description
Primary Kay for Loat ftem that identifies the lost
LostiD Numbar 6 laem
i . Faraign Key from room table . thel identifies the
FromroomiD Harchee 4 |roomthat lost the item
Date Date -  |dats of lost
Table 4.12 Lost Attribute Specifications
CrderCimsent
I — 1 - n I == . “ I I ”
Primary Key for arder content that identifies the
OrderiD Dlsrritrere 9 order content , FK Fom univarsity arder table
Frimary Key for dem that identifies the flem 1D, FK
ItemiD Numbar ] orn e tabls
Quantny Mumbar 4 tha quantity of aach item ordered
Notas Teu 50 |Notas
Table 4.13 Order Content Attribute Specification
RuomConisnt
Adtribute Data Type | Length Description
Primary Kay for tem ID that idenfilies the fem for
itemiD Number A e . FK from it table
Primary Key for room content thatidentifies the
RoomiD oo 4 room coment , FK from room table
Quantity Mumber 4 |the Quaniity of flem in the room
cosl Cunency cosl of each item in the room

Table 4.14 Room Content Attribute Specification
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Hoem
RoomiD Number 4 |Primary Key for Room that identifies the RoomiD
s ; - Foreign Key from employee table. that identifies
emeResponsibielD |  Number 3 e Responsibie ID
: : : Foreign Key from employee table, that identifies |
DirectResponsiblalD Mumber 3 the Direct Responsible D
Foreign Key from Bullding table that identifies
BuiidingiD Mumber 2 the Building 1D
_ Foreign Key from Room Categery, that identifies
RoomCaio Nemioer 2 lthe Room Category D
. Foreign Key from Department table _that
S il ® _|identifies the Department D
_RoomName Text S0 [The Name of the Room
___RoomNumber Number 4 |MNumber of the Room
RoomDescrption Var Chare 100 |Description of the room

Table 4.15 Rooms Attribute Specification

s

Description

Primary Key for Delivery ID that dentifies the

DaliverylD Murmber 3 Mibpiios
= [Forelgn Key from employee table, that identifies
Faosverin Number 4 the receivar
Foreign Key from employee table, that identifiss
AakPersoniD Number % lthe Askp A,
Fareign Key from vendor table id that identifias
VendoriD Number 3 e ming
Foreign Key from Room table, that identifies the
RoomiD ; Number 4 Fione
Date Date = |Date of supplies
Receipelate Date —  |Date of Receipt A
ReceipeNumber |  MNumber 6 [Number of Receipt
Headacceptance | Bookan TIF  |[YesMNo
_Waizheusastcoplance Boolean TIF  Yestho

Table 4.16 Supplies Attribute Specification



Atiribute Data Type | Length Description
Primary Key for Supply id that identifies tha
Sppe P 3 |Suppiy, FK from supplies table
Primary Key for fem that identifies the kem
kg - |d.FK from tem table
Quantity humber 4  |Quantity of fem
Notes Tt 50 |Motes
cost Currency —  |Coat of sach tem
fiag Boolean TiF
updateq MNumsher 4 Lipdate

Table 4.17 Supply Content Attribute Specification

IxansferConteni
Attributa | Data Typs | Lengmh Dascription

Primary Key for Transfer id that identifies the Transfer,
ranse0 | Number | 68 gy from Transfer tabie

Primary Key for lem that identifies the llem id,
HemiD MNurriser 8 FK from ltem table
e Number 4 |Cuantity of Transfarred ltem
Raxson Texd 50 |Reason of Transfer

Table 4. 18 Transfer Content Attribute Specification

Tramafe e
Attribute Data Type | Langth Description
TransferiD Numbar & ?rilmryrk.ay for Transfer id that identifies the
Foreign Key for FromRoom that identifies the
FromroomiD Numbear 4 FromRoomid , FK from Room tahis
Foreign Key for TaRoom that identifies the
TorsbeniD Namber *  |ToRoom id, FK from Room table
Date ofiransfer Date —  |Date of Transfar
Table 4.19 Transfers Attribute Specification
JETEES
Attribute Data Type |Length Description
UssgelD A 8 Primery Key for Usage id that identifies each
Foreign Key from Employee table hal
EmployeeiD Nuumber 3 lidentifies sach Employee Usage
Dato Date —  |Date of Usage

Table 4.20 Usages Attribute Specification
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UsasrCemtont
Artribute Dsta Typs | Length Deszeription
Primary Key for Usage id that identifies each
SN e ®  |usage, FK from Usage table
Primary Key for tem that identifies each ftem,
PR Nortibes & |rK from ltem table
Qusantity MNumber 4 Quantity of used Hem
Notes Text 50 |Motes
Flag Boolaan
updateq MNumber 4 |Update
Table 421 Usage Content Attribute Specification
Ysnders
Attribute Data Type |Length e scription
VendorMame Texd 50 |Name of the Vendor
PhoneNumbear Tex1 10 |Telephone for the Vendor
Address Var Chare 100 [Address of the Vendor

Table 4.22 Vendors Attribute Specification
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4.5 Software interface Design

The following section describes the menus and submenus of the warehouse system.
« This is the main menu of the warehouse, where the user can choose to add or
view information, to make 2 main operation oT 1o puiput a report.

Fig 4.6 General Warchouse Interface

. Mﬁnmmm&mlﬁﬁmtﬁ&mmdMEMmakEmm{iﬂ,
to save & Supply or to save a used iem.

Fig 4.7 Main Operation Interface
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» In this mem: a user can save the information of 8 supply operation.

Fig 4.8 Main Input Interfaces

e Inthis menu g user can save the infurmation of an order operation.

Fig 4.9 Maim Order Interface



e Inthis menu a user can save the mformation of a Daily usage operation.

Change Materials

Fig 4 10 Main Daily Usage Interface

e In this mems a user can save the information about employee who order item
from warebouse.

Fig 4.11 Main Employee Interface




s In this menu a user can save the information cach department in universiy.

Fig 4.12 Main Department Interface

s In this menu a user can save the information of a room that contains items.

e — =

Fig 4.13 Main Rooms Intcrface
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o Inthis menu @ user can save the information Buildings of the PPU University.

Fig 4.14 Main Buildings Interface

e Tn this menu describe the category of the room.

Fig 4.15 Main Rooms Category Interface
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o 1nthis meny a user can choose one of submeny, as Add/View building.

Add / View Information

Fig 4.16 Main Add / View Information Interface

» Software Output Report Design

The following repots are output from the warehouse system. The first report
represent order item from the warehouse. The second represents transfer of direct

responsibility item to employes.
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Fig 4.17 (Report) Order Items from Warehouse
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Fig 4.19 (Report) Employec Daily Usage
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Fig 4.20 (Report) Room Item Transfer
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Chapter Five

Implementation

5.1 Preface

Thes?ﬂemﬂmiwemdﬂﬁopiﬂgﬁ,iﬁurdammandtﬁsiypeaf
mmﬁmuﬁﬂmhmmmhmewmﬂmgﬂuﬂgm
and decrease the efforts since all calculations is dome by the computers and ali
information will be saved in a databases that can be go back at any time and reaches it

in €8sy Way.

And this type of system can be applicd in this warchousc or any warchousc BITICE
all works in the warehouses is similar.

5.2 System Psendo Code

In the following, the pseudo code for the struciure charis is described, which shows
the steps that the system should take to perform its operations.
1. Tem [orm
Stepl: Select item pame from combo box
Step2: Read until find the item record based in the item id.

2. Daily Usage
Stepl: If Employee exists on the data basc
Begin
Select Employee
End
Else double-click on employee
Bagin
If Department exists
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Select Department
End
Else double-click on department

Add Department
End

Add Employes
End

3. Department
Stepl: Add Department

4. Emploves
Stepl: Select Depariment
i departmend exist
Begin
Add cmployece
Add address
L
Else double-click on department
Begin
Add department
End

Add employee
End if

5. Emplovee Report

Stepl: Select Emplayee from combo box

Sicp?: Enter range of date that employee uses items

Step3: Click Update

Stepd: Click to output & report containing usage item at specified date
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6, Hems form
Stepl: if Category exists
Begin
Sclect from combo box
End

Else
Begin
Double-click on category
Add category
End
End
Step2: Add Hiem
Stepd: Optional: Add type, manufacturer, Descriptions, Model, Model no,
Sequence number, and Notes

7. Main form
Stepl: Select
Begin
Case "Orders”
Go to Orders form
Case "Inputs”
Go to Inputs form
Case "Transferred”
Go to Transferred form
Case "Input/Output”
Go to Input/Output form
Case "Room and their Contents”
Go to Room and their Contents form
Case "Exchange ltems"
o to Exchange ltena form

T6



End

8. Room Category form
Stepl: Add new Category

9, Rooms
Stepl: If Employee exista
Degin
Select Employee
End
Else
Begin
Add new Emplovee
End
Step2: If Building Exist
Regin
Select Building
End
Step3: Enter Room symbol
Stepd: If Room category exisis
Begin
Seiect Room category
End
Else
Begin
Add new Caicgory
End
StepS: If Departmeni exists
Begin
Select Department
End
Elsc



Begin
Add new Department
End
Step6: Enter Room Name

10, Room with Content
Stepl: If Employes exists
Begin
Select Employee
End
Else
Begin
Add new Employee
End
Step2: If Building Exist
Begin
Select Building
End
Else
Begin
Add new Building
End
Step3: I Room category exists
Begin
Select Room category
End
Else
Begin
Add new Room Category
Ead
Stepd: If Department exiats
Begin



Select Depanument
End
Tlse
Begin
Add new Depanment
End

StepS: Enter Rooi name, Room Symbol, and Room Description
Step6: Fill content sub form with item, Item quantity, and item cost

11. Supplies

Stepl: if Receiver and Order exist in Employee data base

Begin

Select Receiver and Order from combo box

End
Else
Begin
Add new Employee
End
Step2: If vendor exists in daia base
Begin
Select Vendor from combo box
End
Elsc
Begin
Add new Vendor
End

Step3: Select the room that asked item

Stepd: Fill Date of order, Date of Bill, Bill number
Steps: Fill Item name, Ttem Quantity, Ttem Cost, and Notes in sub form
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12, Transaction

Stepl: Select
Begin

Case "Orders"
Go to Orders form
Fill form

Case "Iaputs”
Go to Inputs form
Fill form

Case "Daily usage”
Go 10 Daily usage form
Fill form
End

13. Transfer
Stepl: select or fill "from room”
Step2: select or £l "to room”
Step3: select or fill "date of transferred items”
Stepd: select or fill "transferred item”

14, Vendor
Stepl’ Select
Begin
Case "Search”
Search for specific vendor
Case "Add or Update”
Add or Updatc information for ncw vendor
End

ED
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5.3 Svstem Flow Charts

I this section, flow chart notation i3 used o deseribe the basic svstem operations.

The main flow chart describe the main operation in the system. the user can select
one of the following:

o Main operation: if the user needs to save information shout order
aperzlipn or daily usage.

o AddView: if the user needs 1o add or view mfonnalion about
employee or reom or department or other,

.

Outpul report; 1l user need report about any employee usage or

other report, he choose the outpul report menu
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Fig 5.1 Main Operation
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The following flow chart represents how the user saves

intormation about order.
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The following fow chart represents how (ke user saves

information about i IPUL operation.
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Fig 5.3 Lnput operations
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» The following Aow charl represents how the user saves

nformation aboul daily usage operation.
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T
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Add Employec

i

L |

Complete Form
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Fig 3.4 Daily Uisages
5.4 System Implementation

Access is o database management system, developed by Microsoft and deliverad
with Microsolt office

Access DBMS (Database Managemenl Syslemn) have several features listed,

these includes:

0 ltienoet expensive

o Lasy to obtain

@ Faorth cad and backend database support
2 FHasy lo use and work with

< Visual basic lanpuage supporl

Qi



o Valdation and masks for data fields suppart
o OLE objeels support

Comes with Microsoll office

r

i

Dutabase Docutnentation support

)

Suppart creating web access pages

Access database speeilication 1s listed in the following table:

Attribule Maximum

Microsoll Aceess database (ndh) file size 2 gipabytes minus the space needed for

system ohjects.
Number of objects in a database 32,768

Muodules (including forms and reports with the 100G

HasMadule property set o True)

Number of characters in an vhject name B
Number of characiers in a password 14
Mumber of characters in a user name or group 20
nanic

Number of concurrent users 253

Table 5.1 Aceess Database Speeification
We decided to choose access as the implementation program for the software
system because of its feawres (Jisted above), und because our system requirements such
a3 the size of the system are possible ta implement wsing access DBMS,

The procedures that will be taken 1o develop the system are:

& Creating the tables that were obtained from the Entiry relationship

thagram

< Creating the relationships between the created tahles




0 Creating modules and queries needed for reports and forms
@ Creating the UT (User interface) for the user farms
@ Creating the VB code for the user forms -

Crearing uscr reports interfaces and code

oy

G Testing the application and refining the form dezien if needed
@ Making an exc {ile for system installation

Installing the program

5.5 System Resulis

This systemwill display different sereens that contain information about:

I Forn of Order that will output report about specific order.

2. Form of Sypplics that will output report about specific
supplies.

S Form of Transferred item that will output reporl ahout

. specilic supplies whether 1t is lost, destroyed, or mansferred.

4. Form of Employees that will view employvee usage about
specihic employee,

5. Form of Main operutions that will be able you o chaose from
Orders. Input, or daily usage and be able vou to fill
information.

6. Torm of transferred item that will tansfer item from reom Lo

anotlier room, then output report.

.‘-J

Form of Roovm and their contents that will be able to search

specific room and will show the entire information aboul the

raom, be able to add new room with itz conlents, and be able

ty autput a report ubout specific roon.

8. Form of addview information, that be able to add/view iteml.
employee, vendors, room with contents, and room,

9. Form ol addiview other information, that be shle to add/view

building, category, room category, wnd department,
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1. Form of Output Report that will outpus reports  about

cimployee usage, orders, supplies, and tansiers.
5.6 Conclusions

In this chapler the pseudo code and the structure charts of the SVRTEm
were designed and analyzed, these were mmplemented using Aceess Database

Management Syslem.

Several queries and macros are used and were listed in appendix ¢
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Chapter Six

Testing

o] Introduetion

6.2 System Fesimg
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Chapter Six

Testing

6.1 Intreduction

The Warehouse systam must he tesled Lo ensure thal every unil or Component i
the project works as it 15 expected 1o work aad o cheek s funciionality: this puarantees

that the project warks properly,
6.2 Svstem Testing
Warchouse systern consists of many fonus, these forms are tested separately to

insure the funcrionality of each component, and cach lorm performs some functions that

will be tested. This section will show the form before testing and the results of the 1ests.



6.2.1 General form
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Fig 6.1; General Meny

This figure shows the Zeneral form. showing the options that the prooam

presents,

6.2.2 Main form Operations

i _= |

= __,l =
—_ —— I
| i 2
A "

Fig 6.2: Main Operutions

This figure shows the main operations af the appheation.
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0.2,2.1 Supplies testing
=  Supply form before filling
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Fig 6.3: Supplics form hefore testing

I'his figure shows supply form before filling it with data. This form used to

supuly any room with any required data.

This [orm has validstion that assures that the dute of the bill must be less or

equal 1o the current date.
Li2gfacls Bt Ll
1_I30)05 AT | e W ;
B orchos x
" |
lr_) B gl padt Bl Usk O wou gatdl |
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Fig 6.4 Date validation testing 1n supplies form
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Fig 6.5 Quantity validation testing 10 supplies form

¢  Database hefore testing
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Fig 6.6 Database for warehouse before adding items

The fullowing table shows (he lumber of ifems exists in database before addition

" Wemname T jrem quantity _’
’ in database
Computer | S |

| Prmier |

Table 6.1; [tom quantity belare adding
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Fig 6.7 Datubase for office before ordering items

The following table shows the number of items exists in office dutahuse before

Chrdering
ltem name Item quantity in
database
Computet 3

Table 6.2 Item guantity before Ordering
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= Supplies form after filling
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Fig 6.8 Supplics form after testing

This figure shows supply form after flling 1t with data, thos o used to supply

warchouse with three computers and one printer.

e followinge table shows the momber of items added rarehouse
The 1ull g lable sl it ber of items added to the wareho

[tem name -Qunntir:.' added
Computer 3
Printer |

Tahle 6.3 [tem guantity added

U4



« Database alter testing
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Fig 6.9 Database for warchouse afler ordering items

The following table shows the number ol ilems exisls in office databasc after

Ordering.
[ Hemname Ltem quantity in
duatabase
Camputer 4

" Table 6.4 Trem quantity after Ordering
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Fin 6.10 Database lor warchouse after adding ifems

The following table shows the number of ilems exists in warehouse room datubase

alter addition

Item name Item quantity in
datubase
Computer 24
| Drinter | -

Table 6.5 [tem quantity after adiing
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¢  Oulpul report after testing
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Fig 6.11 Output Supplies Report

This report indicares the items asked into supply form with quantities with costs




6.2.2.2 Orders testing

¢« Order form before filling
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Fig 6,12 Orders [orm belore tesling

This figure shows order form betore filling it of data.
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=  Databuase before testing
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Fig 6.13 Databasc for warchouse before Ordering items
The following table shows the number of items thal exists in database before
Ordermy
Item name Item quantity in
database
Computer 24
Table 6.6 Item guantily before Ordering
a6




Orders form after filling
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Fig 6. 14 Orders form afrer testing

L'his figure shows “arder form” before filling it with data. This form asks for arders

1132005, and the orders delivered in 1/17/2005. and were delivered o Dr. Nihal
Arman by De.Ghandi Manasrah

The fpllowing table shows the number of tems ordereg from the warehouse

‘ [tem name Quantity ordered

]

Fable b7 Item quantuty Ordered

| Computer
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¢ Database after testing
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Fig 6.15 Database for warehouse after ordering items

The following table shows the number ol items exists in database after Ordering

Item name ltem quantity in
l darabase
Coampuler 23 |

Tlable 6.8 llem guantity after Ordening
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Output report for order after esting
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Fig 6.10 (Chuiput report for order after festing

Thus report shows information aboul the ordered 1LEms.
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6.2.2.2 Dinily Usage testing

& Daily usage form hefore fill
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Fig 6.17 daily usage [orm before leshing

This fipure shows daily usage farm before filling it of data, this lorm used to see

where difterent daily usage is perfornmed
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¢+ Database before testing
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Fig 6.18 Database for warehouse before daily usage
The following tahle shows the number of items exists in database before performing
daily usage
ltem name Item guantity in
databasc
papers g%
Tuhle 4.9 Ttem quantity before performing daily usage
o
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=  Duily usage form after filling
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Fig 6.19 Daily usage form after testing

This fizure shows daily usage form after filling 1t of data.



= Duatabase alter lesting
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Fig "6.20) Database for warehouse after daily usage

The fallowing tahle shows the number ol items exists 1 database after performing

catly usape

Iten name Item quantit}" in
datubuse
papers Y3

Table 6.10 Trem guantity afler pn:rfm‘mir[g- daily vsage
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Chapter Seven

System Installation

7.1 Installation

7.2 Mamnrenance and Reporting
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Chapter Seven

Svstem Installation

7.1 Installation

Refore the svstem will bz installed the following applications should be

nstalled:

o Windows XP with Arabic language support
e Office XP

The svsiein is advised to work m parallel with the previous system. which means
using the new system while continuing using the previous syslem. so as ensure the

svstem stabihty and sccuracy.

7.2 Maintenance and Reporting

The users of the new system will be supplicd with lollowing reports

Error The lorm where the error ause of the

message gecurred Errar

Table 7.1 User report of program errors

These reports will he used Tor mamlaming the systenn
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Chapter Eight

Conclusion and Future Work

8.1 Cunelusion

5.2 Fainre Wark
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Chapter Eight

Conclusion and Future Work

K.1 Conelasion

There are many conclusions that are concluded afier working with this project

and m this section a description of the resulted conchesions will he pointed out:

s Access darabase menagement system 15 & powerful program that supporls
database creation and deyelopment.

e in designing a datubase Tor any system, iU's important to analyze and
invesligale every aspeet of the svstem.

» Pulting the system in use doesn’t mean that the dovelopment of the system
has ended, but more development can be done to improve the efficiency
andl easiness

o Any databace systent should be monitored by a database admimistrator.
8.2 Future Work

The warchouse system could be improved and modified, and the follwing

points ¢an be implemented as future works

«  More [orms, validation rules and reports for the warchouse database can
e created based on warehouse demands.

¢ LExpandine the warchousc to make it deals with all departments in the
Unmiversity Graduates Union.

e Implementing the Warehouse using different languages (ie. ASPNET,
VEB.NET)

»  Weh:Enabling the svsteny, so the contact between university departments

will be easier, rehiable and saves ime for ordering ems.
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Appendix A

System Source Code




®  Supplies Form VB Code
Opnon Compare Database

Private Sub AskPersonlD_DUBIClick(Caneel As Integer)
O Prror GoTo Err_AskPersonlD DRIChck

‘adding a new employee
DoCmd. RunMacro "addermplovee”
AskPersonID Eequery
ReceverlD. Requery

Exit -AskPersonlID DRI ick:
Evit Sub

Eir_AskPersonlD DblClick:

MszzBox Err.Description

Resume Ixit AskPersonlD)_DhICHck
End Sub

Private Sub printsuppliescontents_ Click()

Om Error GoTo Fre_printsuppliescontents Click

D x As Integer

x = MseBox(" Are you sure you wanl to print”, vbOKCancel)

If x — vbOK Then

If Hezadueeeptance = True And Warchouscacceptunce = True Then

DoCmd OpenQuery "qupdatesupplies”

End If

DaCrnd OpenReport "mtsupplies”, acViewPreview
Flag=True

End If
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Form:Retresh

Lxit pnntsupphiescontents Click:
Exit Sub

Err printsupplicscontents Click:
MszBox Err.Dicscription

Resume Exit printzuppliescontents. Click

Enidl Sub

Private Sub Form Load()
DeCmd.GoToRecord | . acNewRec

End Sub

Private Sub printsupphizscontents Exit{Cancel As Intewer)

On Error GoTo Err_printsuppliescontentsFxir

[fFlag = True Then
DoCmd. GoTeRecord , |, acNewRec
End It

Exit prantsuppliescontents Exil:
Exit Sub

brr printsuppliescontents Bt

MszBox Err.Description

Resume Exit printsuppligscontents Exit
End Sub

Private Sub RecerverlD DblCheliCancel As Integer)
Om Frrior GoTo Frr ReceiverlD DBICLick
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‘adding a new employee
DoCmd, RunMucro "addemployee”
ReceiverID Reguery

AskPersonlD) Requery

Fxit Receivarlly DblChck:
Exit Sub

Err RecerwverlD DbIChck:

MsaBox Err.Description

Resume Exit ReceverlD DbiChck
End Sub

Private Sub Room|D_AferUpdated)
On Error GoTo Err RoomID AfterUpdate

'requering the contents of the room after it is updated
Dim ent As Control
set ent — SupplyContent subform. Controls("ItemID")

cnt. Requery

Exit RoomlD AfterUpdate:

[xit Sub
e RoomID AfterlUpdare:

MszBox EreDeésenplion
Resume Exit RoamlID Afterlpdate

Fnd Sub

Private Sub RoomID DbICHckiCancel As nteger)

On Error GeTo Frr ReoomlD DbIClick



"adding & new room
DoCmd RunMacro Yaddroom”
RapmlD.Requery

Exit RoomlD_DblClick:
Exit Sub

Frr RoomlD DbIChck:
MszBox Frr.Description
Resume Exit_RoomID DHICLek
End Sub

Private Sub VendorTl DbIClick{Cancel As Integer)
On Errar GoTo lirr_ VendorID DblChek

‘adding a new vendor
DoCmd.BunMacro "addvendor”
VendorlD Requery

Ixit VendorID_DbIClick:
Exit Sub

Err VendorlD DhICTick:

MseBox Lrr.Description

Reswme Exit VendorlD DblClick
End Sub
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o Lniversity Orders Form VB Code

Private Sub DirectrespansiblelD DbIClickiCancel As Integer)
Un Error GeTo Err DireclresponsiblelD DbIChek

uelding a new emplovee
DoCmd. RunMacro "sddemployee”
MhrectresponsiblalD) Requery
Ordererl D). Requery
PresidentlD), Requery

Receiverl D . Reguery

Exil Directresponsiblell DhIChck:
Exil Sub

brr Directresponsthlell) DBICTiek:

MsgBox Err Description

Resame [xit Directresponsiblel) DbIChek
End Sub

Private Sub Orderer]D_DbICHick{Cancel As Intezer)
On Error GoTo Ernr_OrdererlD_DbIChick

‘adding a new emplovee

PoCmd. RunMacro "addemployed”
Dircetresponsiblel D Reguery
OrdererID.Requery
PresidentlD.Reguery

ReceiverlD Requery

Exit_QrdereriD_DbIClck:
Exit Sub



Lyr_OrdererlD DBICKek:
MegBox Err. Description
Resume Exit OrdererID DhiCTick

End sub

IPrivawe Sub Prt:s';demlD_DhT.{_'.li:k(C:mc&} Az Integer)
On Error Go'lo EIT__PI‘GﬁidL'ﬂ'[ID_DthHEIi

adding 4 pew employec
DoCmd RunMacro faddemployee”
DirecrresponsiblelD Requesy
OrdercriD. Requery
PresidentlD.Requery

ReceiverlD . Requery

Fxit PresidentlD_D hiClick;

Exit mub

l*.rr_?rc.sidtntﬁ}_l}hlc Tick:

Msphox [rr. Deseription

Resume Exit_Pre adentiD DplClick
kad Sub

Privale Sub R:cci.w'urmAUhIC!i-:k{E?nnct:l As Integer)
Om Error GoTo Frt_‘R@neivﬂrTD_DhLCIick

iding a new employec
DoCmd. RunMacro raddemployee
DireciresponsiblelD.Reyuery
OrdererlD Reguery
Presidenti Y. Kequery




ReceiverlD. Requery

Exit_RecewverlD DbIChick:
[Tx1r Suily

Err ReceiverlD DBIClick:

MegBox Err Description

Resume Exit_ReceiverID_DbRICLck
Erzl Sub

Private Sub report Click()

On Error Golo Lrr_report Click

x= MsgBoxi{"Are you sure you want to pont”, vbOKCancel)

ITx — vbOK Then

I Adminsrrationacceptance = True And Availability = True Then
DoCmd, UpenQuery "gryitemsiorOrderstobeappencded
DoCmd. OpenQuery "orderuniversitvupdare”

G L

DoCmd.OpenCuery "ordermniversityupelate?
End If

DoCmd.OpenReport "rptorders”, acViewPreview

Flag = True

End It

Exit_report_Click:
| %it Suh

Err report Click:
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MsgBox Err.Deseription
Resume Exit report Cliek
End Sub
Private Sih Form Load()
' DoCnd GoTolleeord | . acNewRec
End Sub

Private Sub report Exi{Cancel As Integer)
I Flag = True Then
DoCmd. GeToRecord | , acNewRec
End IF

End Sub

Private Sub RoomID_ DbICTck(Cancel As Integer)
On Error GoTo Err RoomID DhIChck

‘adding a new emploves
DoCmd. RunMacro "addroom”
RoomlD . Reguery

Exil RoomlD DbICTick:
Exit Sub

Err RoomlD DblChck:

MsgRox Tirr Descriptian

Resume Exin RoomlD DbIClick
End Sub




¢ Daily Usages Form VB Code

Cption Compare Darbase

Private Sub EmployeelD DhlClick(Cancel As Integer)

On Error GoTo Err_EmployeclD DbIClick

wddmyg a new employee
DeCmd. OpenForm "rmEmplovees”, acNormal, "', "', acAdd. acDialog

mploveel DD Raquery

Exit EmployeelD) DblClick:
Lxit Sub

Err EmployecID DBIChck:

MsgBox Err.Description

Resume Exit Emploveelld DblChek
End Sub

Priviate Sub Form_Urror(Databirr As lnteger, Response As Integer)
[EmployeelD)]. SetFocus
[l [EmmployeelD].Text ="" Then
DoCmd. RunMaero "meremployesrequiredindu”
Respanse = acDamFErrContinue
End Il
Mrd Sub
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® Transfers Form VB Code

Option Compare Databaze
Private Sub Form Activate])

On Error GoTo Err_Form_Activate

Form.Retresh

Exit Form Activate:
Exil Sub

Frr Form Activarte:
MsphBox ErrDescription

Resume Exit Form Activate

End Sub
Private Sub FromRoomlD Change()
On Error GoTo Err FromRoonilD Change

D entAs Controld
Set ent = thlTransferContent Subform.Controls{"TiemlD")

cnt.Reguery

[Fxit FromRoomID Change:

Exit Sub

Err_FromRoomlD Change:

MsgBox Err.Description

Resume Exit FromRoomlD Change
End Sub




o
Private Sub FromRoomlD  DbIChekiCancel As Intcger)

adding a new room

DaCind KunMacro "addroom"
FromRoomID Requery

Forooml D Regaery

End Sub

Private Seh Toroom D DbICHek(Cancel As Integer)

"adding a new room
DoCmd. FunMacro “addroom™
FromBoomIT) Requery

ToermomlD. Reguery

End Sub

Private Sub Type AfterlUpdate()
On Error GoTo Err_Type_AfterUpdate

"o provide the W room for the destroyed and lost items

If [Tvpe].Listlndex = () Then
TorgomlID. Vulue =3
ToroomlID. Enabled — False
> Flse
I [Typel Listindex = 2 Then
ToroomlD. Value =2
ToroomiD.Enabled = False

Else
ToroomlD.Enabled = True

TaroomlID, SetFocus




ToroamlD . Value =0
End 1T
Fud [f

Exil Type AllerUpdale:
Exit Sub

Irr_Type Afterlpdate:
MsgBox Err Description

Resume Lxit Type AfterUpdare

Frd Sub

Private Sub update Txit(Cancel As Tnieger)

On Exror GoTo Err_update_Exit

I Flag = l'tue Then
DoCmd. GoTalkecord | acNewRec
[nd If

Exit update Exit:
Exit Suhb

Frr_update Exin:
MseBox Err.Description
Resume Fxit_update_Exit

Ead Sub

Private Sub update_Click()
On Frror GoTo Err_update Click

x — MsgBox("Are you sure you want 1o print”, v YesNoCancel)
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Ifx =vhYes Then

DoCmd.OpenQuery "gryltemslorTransietobeappended”
DoCmd OpenQuery "qupdatctransfers”
DoCmd.OpenQuery "qupdatetranslers2"

DoCmd. OpeaReport "rptTransfers”, acViewPreview
Flag = True

Elself x = vbNo Then

x — MsgBox("Do vou want to view report only and not change items"”. vbYesNo)
I'x = ¥bYes Then

Flag — True

DoCmd . OpenRepart "mtTrunslers”, aeViewPreview

End If

bnd 117

Exit update Click:
Exit Sub

Err upgate Click:
MspeBox Err.Description

Riesume Exit updale Click

I'nd Suhb
Private Sub Command18 Click()
On Frror GoTo Err Command 18_Chck
Dolmd.Close
Exit Command IR Click:
Exit Sub
Err_ Conmmand 13 Click:
MsgDox Err Description
csume Bxit Command18_Click

I'm¢d Suh



Appendix B

System User Manual
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Appendix C

System Queries and Macros




Same of the impartant queries that were used in the system are listed below

¥ For Order Operation

¢ gryltemsforOrderstobeappended Query
This query is used for appending the items that are not in the room for which the items
where ordered to.

Fig 1 qryltemsforOrderstobeappended Query

0 OrderUniversityUpdate Query
This query is used to decrease the items quantity that where ordered from the warehouse

and transferred to a room.

Fig 2 OrderUniversityUpdate Cuery

o OrderUniversityUpdate2 Query
This query is used to increase the ems quantity that where ordered from the warehouse

and transferred to a room.
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o Qupdatesupplies Query
This query is usad to update the quantity of the items that were supplied to the

umniversity
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# For previous transfers
@ gryPreviousTransferContents
This query is used to select a previous transfer for viewing or reporting.

Fig 5 qryPreviousTransferContents Query

Examples of macros that were used in the system are listed below
# Morapenbuildings Macro
This macro is used to open the buildings form in edit mode and go to new record in the

Oy n o B e 0 P e, Dok view FiL Preees, o |
=t-f i o P CI0F

- th e\ Hding‘.,...._ -
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# Meropentransfers Macro
This macro is used to open the transfers form in edit mode and go to new record in the

b o L S e T S R I B e i

worimr o by e Frpviur or Tt o g b s st Yins ks
e e ] Tl T U, el 1 TS Sf T T et
aT) IS TR | 1T PED e TR A

Fig 7 Mcropentransfers Macro
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