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Initiation 
Hebron Electric Power Company (HEPCO) is a private shareholding company that 

◊ L$ •$!L_['$Q•V in 2002. HEPCO '$ "•$#<( $'_[• ·<" V'$!"'_=!'( � •[•) !"')L[ •( •"� > '( !Q• 

, •_"<( & Halhul regions. NQ• !<!L[ ( =] _•" <· )<( $=] •"$ '$ f pCCC L##"<{'] L!•[>v '! 

_•)L] • '( V•#•( V•( ! ·"<] , •_"<( ] =( ') '#L[' !> in 2004.The primary )<( )•"( <* 

, ~F- k '( V•['§•"'( � •[•)!"') ' !> !< '!$ )=$!<] •"$ '( '!$ )<( )•$$'<( L"•L '$ !< •( $="• 

$L·•h •··') ' •( ! L( V "•['L_[• $=##[> <· •[•)!"') '!>v 

2 ( !' [ !<VL> !Q• )<] #L( > '$ =( V•" )<( $!"=)!'<( in terms of $<·!◊ L"• L##[')L!'<( $h 

] L( L� •] •( !$h L( V VL!L )<[[•)!'<( $v '! z••#$ VL!L '( <"L)[• I q v L( V !Q•> QL§• L $•#L"L!• 

L##[' )L!'<( ·<" •( !•"'( � "•LV'( � $v NQ• )<] #L( > "•Z=•$!$ ·<" L )<] #=!•" $>$!•] !QL! ◊ '[[ 

_• L))•$$'_[• §'L L ◊ •_ #L� • '( !Q• '( !•"(•!v NQ'$ $>$!•] ◊ '[[ _• L_[• !< <"� L( '£• !Q• 

#"<)•$$ <· #L>'( � _'[[$ !QL! L"• '$$=•V _> !Q• •[•)!"') )<] #L( >d L =$•" ( L] • L( V L $•)"•! 

#L$$◊ <"V L"• � '§•( !< !Q• =$•" '( <"V•" !< _• L_[• !< $•• his own bills <([>v }( LVV'!'<( 

the user will be able to pay bills. by accessing the webpage of the Arab bank. making it 
#<$$'_[• !< !"L( $·•" ] <( •> ·"<] !Q• =$•"$i L))<=(!$ !< !Q• L))<=( ! <· !Q• •[•)!"')L[ 

)<] #L( >v Also the software will give the L_'[' !> ·<" !Q• )['•( ! !< ·' [[ '( L ·<"] !QL! 

#"<§'V•$ !Q• company with his #•"$<( L[ VL!Lv NQ'$ process allows the =$•" !< _•( •·' ! 

from company provided services. Moreover the user can inform via the web about any 
#"<_[•] '( !Q• •[•)!"')L[ ( •!◊ <"zv 

Over all of this. the company requests for a computer system that will give the 
·L) ' ['!> ·<" L( > )=$!<] •" !< #L> !Q• _'[[$ §'L the web, any !'] • L(V L(> ◊ Q•"•v <([> Q• 

needs account in a certain bank. and a login id for the HEPCO web which show him his 

<◊ ( _'[[$ L( V L [<� ' ( 'V ·<" !Q• )"•V'! _L( z ◊ •_ #L� • ◊ Q')Q $=##<"!$ !Q• #L>'( � #"<)•$$v 

b ( V L! <( )• !Q• )=$!<] •" !"L( $·•"$ !Q• §L[=• <· !Q• _'[[h !Q• ] <( •> ◊ '[[ _• V'$)<=( !•V 

·"<] Q'$ L))<=( ! '( !Q• _L( z '] ] •V'L!•[> then transferred to !Q• L))<=(! <· !Q• 

)<] #L( > [L!•"v b ·!•" !QL!v !Q•"• ◊ '[[ _• L certain communication between !Q• •[•) !"')L[ 

company and the _L( zh !< !•[[ !Q• )<] #L( > ◊ Q< QL$ #L'V !Q• •[•)!"') ' !> _'[[ §'L the web, 
!Q• $>$!•] L[$< '$ !< QL§• !Q• L_'['!> !< ·'[[ '( L ·<"] ·<" "• � '$!"L!'<( '( !Q• )<] #L(> !< 

� •! $•"§') •$ #"<§'V•V _> !Q• )<] #L( >v L[$< "•#<"!'( � !Q•'" #"<_[•] $ L( V ·••V_L)z$ 

NQ• $>$!•] $Q<=[V _• ◊ '!Q L )<] ·<"! =$•" '(! •"·L)•v L( V •L$> !< V•L[ ◊ '!Qv L[$< !Q• 

( =] _•"$ '( !Q• ◊ •_ '$ !< _• in 6 digits. NQ• $>$!•] should follow the "• � =[L!'<( $ !QL! 

are followed by other similar international systems in terms of security, user interface 
L( V !Q• ( =] _•" <· [<� '( 'Vi$ )QL"L)!•"$v 
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1.1 Overview 

q > •( !•"'( � !Q• ( •◊ ] '[[•( ( '=] ◊ • QL§• ◊ '!( •$$•V ] L(> )QL( � •$ '( the world. 

F•"QL#$ !Q• ] <$! ( <!')•V <( • '$ !Q• !•( V•( )> L( V Q=� • '( )"•L$• <· =$'( � !Q• }(!•"(•! '( 

•§•">!Q'( � v N◊ < <· !Q• ] <$! '] #<"!L( ! }( !•"(•! L##[')L!'<( $ L"• •U_'[[ L( V •UFL>] •*! 
services. 

FL#•" _'[[$h '( §<')•$h $!L!•] •( !$ L( V <!Q•" V<)=] •( !$ L"• "L#'V[> _•)<] '( � L !Q'( � 

<· !Q• #L$!h L$ )<( $=] •"$ L( V )<"#<"L!• )['•( !$ V•] L( V !Q• )<( §•( '•( ) • L( V ·[•{'_'[' !> 

<· •[•)!"<( ') L))•$$ !< L))<=( ! '( ·<"] L!'<( v }( "•!="(h ·'( L( ) 'L[ '( $!'!=!'<( $ L( V [L"� • 

$'£• )<] #L( '•$ L"• [<<z'( � ·<" ◊ L>$ !< $L!'$·> !Q• )=$!<] •"$i ( ••V$ ◊ Q'[• )L#'!L['£'( � 

<( !Q• #<!•( !'L[ ·<" )<$! "•V=)!'<( v NQ'$ #"•$•( !$ L �" •L! <##<"!=( '!> ·<" •{'$!'( � ] L'[ 

$•"§') • #"<§'V•"$h #L>] •( ! $•"§')• #"<§'V•"$h <" ( •◊ _'[['( � $•"§') • #"<§'V•"$ !< •{#L( V 

business and create new revenue streams [l]. 

k ( ['( • _'[[$v '( §<')•$ L( V $!L!•] •( !$ ..electronic payment...and on ['( • )=$!<] •" 
' · s­ 

)L"• )L( ] Lz• !Q'$ QL##•( v NQ•$• $•"§')•$ "•V=)• )L[[ )•( !•" )<$·A *V §<[=] •h L( V 

$L§• _' � U!'] • ◊ '!Q V•)"•L$•V #L#•" L( V #<$!L� • "•Z='"•] •( !$v 

E-Bill is L $•)="• <( ['( • _'[['( � $•"§')•v W<◊ LVL>$h "•)• '§'( � and paying bills 
online (E-Bill) is _•)<] '( � L ( •)•$$'!> '( <=" $<) '•!>v }! '$ •{#•)!•V that E-Bill systems 

)L( #"<§'V• L ·L$!h •L$> L( V $•)="• $>$!•] v Just by,a click <" Q'! <· L _=!!<( !Q• =$•" )L( 
t 

] Lz• Q'$ #L>] •( ! L( V ·'( '$Q•$ §•"> ·L$! _•·<"• ( <!') '( � !QL!v }(V••Vh !Q• =$•" will love 
the time he saves and the tediousness he avoids.[2] 

~[•)!"<( ') _'[['( � L( V #L>] •( ! L"• •··') ' •( ! L(V )<$!U•··•)!'§• ◊ L>$ to provide 

<( ['( • #"•$•( !] •( ! of virtually any z'( V <· V<)=] •( !d ·"<] !"LV'!'<( L[ _'[[$h '( $="L( )• 

( <!')•$ L( V )<] #[•{ '( §<')•$h !< flexible software solution !QL! LVV"•$$•$ ><=" 

"•Z='"•] •( !$ ·<" $#••V !< ] L"z•!h "•$<=")• •··') '•( )>h [<◊ )<$! L( V $'] #[') '!> 8E5v 



2 $' ( � ~U_' [[ L( V ~U#L>] • ( ! )L( #"<§'V• !Q• ·<[[<◊ '( � $•"§' ) •$G 

• x • ) • '§' ( � ( <!•$ L( V V•!L' [$ <· !Q• _' [[ _> !Q• )<] #L( > ◊ •_ n'( ] <$! )L$•$h V•#• ( V' ( � 

<( ><=" ] • !Q<V <· •( "<[[' ( � ov 

3 ' •◊ ' ( � _' [[$ <( [' ( • v k ( ) • !Q• )=$!<] •" $• ! =# Q'$ #L>] • ( ! L) )<=( !h Q• ◊ ' [[ _• L_[• rb 
#L> '! ◊ '!Q X=$! L ] <=$• )[')z <" Q'! <· L _=!!<( v 

• A)Q•V=['( � •Uq '[[ #L>] •( !$ L( V LVX=$! #L>] •( ! L] <=( !$ !< ·'! )=$!<] •"i$ ( ••V$v 

• 

• FL>'( � _'[[$ ◊ Q•"•§•" ><= are -- at Q<] •h L! ◊ <"z <" <( !Q• "<LVh L( > !'] • ><= QL§• L( 
•{!"L !◊ < ] '( =!•$v 

• Downloading bills $< )=$!<] •" )L( #"'( ! '!h !Q• )=$!<] •" ◊ '}} _• L_[• to save bills 
V•!L'[•V $!L!•] •( ! <( Q'$ F-v 

• NQ•"• '$ ( < $!L] #$ <" !"'#$ !< !Q• #<$! <··') • 

NQ• ·' � ="• ngv go '[[=$!"L!•$ !Q••U_'[[ [•U#L>] •( ! #"<)•$$ 8&5G 

U.1 I l ,.: f o. 
~t:~ ... •··· Your t:J1Hcr 

serids your bill 
~lc,c:rronic-."llty 
tu cU,11 

__,....O~v,.,,,,.. -.s <27 A«our 
Your l.)111 •S Oilid 
fror your selected 
Lurk a&court 

e5dl Sl..!CLu ~ Ser vei· 

·vou ?;elect ho·...,..,. 
gi[=- Q 0C [ojv[> L· (V 
hvvvv"hvh( !v)h FUi* * 
t.h,:, l>ill O , ;-; ,..- 
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f;} '0hgg Fvh>hd\• " 
We notiry you 

'="·~. t-h.it" YOlJ h;'lVC"- vv U gM c:, nc~v l>ill 

·.A of----7 Your· bill 'hhd U*U v_,,, 
filed for your --- 
ft.rturc: rcfcrc:ncc 

<E]€O 
-(1 You lovin to . 1/· ~I !vQ• $v•gGv=hvh $h!vh ~ ! :, to vic•.v your b?IJ 
4 )_j.J 

Figure 1.1 E-bill le-payment process 



1.2 Importance of E-BiII and E-Payment System 

~Uq '[[ and E-Payment System '$ !Q• •L$>h $] L"! ◊ L> ·<" )<( $=] •"$ !< $•)="•[> 

"•)• '§•h ] L( L� • L( V #L> !Q•'" _'[[$ <( !Q• }( !•"(•!v 2 $'( � !Q'$ $>$!•] !< � •! !Q•'" 
$•"§') •$ 8T5G 

• NQ• $>$!•] )L( L=!<] L!• ] L( > #"<)•$$•$ !QL! ] L( L� •"$ L( V !Q•'" $=_<"V'( L!•$ ] =$! 
L))<] #['$Q 

• Time and many can be saved by using this system to do what previously could be done 
<( [> ] L( =L[[> 

• High level software let managers develop their own tools for daily monitoring and 
)<( !"<[ <· !Q•'" <#•"L!'<( 

• NQ• $>$!•] $=##<"!$ ] <"• L( V ] <"• !L$z _•( •·'!$ !< •( V L( > X<_ L! !Q• Q' � Q Z=L[' !> L(V 
['!![• !'] •v 

& 



1.3 Hebron Electric Power Company (HEPCO) 

, •_"<( ~[•)!"') F<◊ •" - <] #L( > n, ~F- k o '$ L #"'§L!• $QL"•Q<[V'( � )<] #L( > !QL! 

◊ L$ •$!L_['$Q•V '( f CCf , ~F- k v }! '$ "•$#<( $'_[• ·<" V'$!"'_=!'( � •[•) !"')L[ •( •"� > '( 

!Q• , •_"<( t , L[Q=[ "• � '<( $v NQ• !<!L[ ( =] _•" <· )<( $=] •"$ '$ L##"<{'] L!•[> 2o00, 
The primary concern of HEPCO in delivering electricity to its customers in its 

)<( )•$$'<( L"•L '$ !< •( $="• L $L·•h •··') '•( ! L( V "•['L_[• $=##[> <· •[•)!"') '!>v 

A'( )• !Q• )<] #L( > '$ =( V•" )<( $!"=)!'<( '( !•"] $ <· $<·!◊ L"• L##[')L!'<( $h 

] L( L� •] •( !$h L( V VL!L )<[[•)!'<( h '! ·L)•$ L [<! <· V'··')=[!'•$ '( $•( V'( � )=$!<] •"$ _'[[$ 

'( !'] •h QL§'( � L))="L!• $!L!'$!')$ L_<=! )=$!<] •"$ L( V � •!!'( � )=$!<] •"$i "•#<"!$ L( V 
)<] ] •( !$ 

A< !Q• - <] #L( > ['z•$ !< •( L_[• )=$!<] •"$ !< ] Lz• #L>] •( !$ <( ['( • =$'( � V'··•"•(! 

] •!Q<V$h '( <"V•" !< L))•[•"L!• !Q• #"<)•$$ <· V•['§•"'( � _'[[$ L( V #L>'( � !Q•] L( V z••# 

!Q• )=$!<] •"$ '( L )[<$•" )<( !L)! ◊ '!Q !Q• company; receiving their )<] ] •( !$ L( V 
'] #"<§'( � '!$ services [5]. 
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Chapter 

Two 
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2.1 Introduction 

b ·!•" $•§•"L[ ] ••!'( � ◊ '!Q !Q• )<] #L( > LV] '( '$!"L!'<( L( V =( V•"$!L( V'( � !Q• 

$#•) ' ·')L!'<( <· !Q• $>$!•] "•Z='"•] •( !$h ◊ • V•] <( $!"L!• Q•"• !QL! $#•) ' ·')L!'<( $ 

◊ Q')Q '( ) [=V•G #"<X•)! <_X•)!'§•$h _•( •·'!$h ·=( )!'<( L[ L( V ( <( U·=( )!'<( L[ 

requirements, constrains and validations, development requirements, feasibility study, 
"'$z$ •§L[=L!'<( h #"<X•)! #[L( L( V $)Q•V=['( � h L( V ·'( L[[> $=] ] L"> L( V 
"•)<] ] •( VL!'<( $v 

2.2 Project Main Objectives 

NQ•$• L"• !Q• ] L'( <_X•)!'§•$ <· !Q• #"<X•)!G 

• ~( L_[• )=$!<] •"$ !< §'•◊ !Q• •[•) !"') '!> _'[[ <( ['( •v 

• ~( L_[• )=$!<] •"$ !< "•!"'•§• =# !<· $'{ <· Q'$ _'[[$ L( V #L>] •( !$v 

• ~( L_[• )=$!<] •"$ !< � •! V•!L'[•V •[•) !"') '!> )<( $=] #!'<( "•#<"!v 

• ~( L_[• )=$!<] •"$ !< ] Lz• #L>] •( ! <( [' ( • 

• ~( L_[• , ~F- k !< #=! L( ( <=( )•] •( !$ ·<" !Q• )=$!<] •"$v 

• ~( L_[• )=$!<] •"$ !< $•( V L( > )<] ] •( ! <" )<] #[L'( $v 

2.3 Project Benefits 

- Benefits for the company: 

• : L) '['!L!'( � !Q• )<] ] =( ')L!'<( #"<)•$$ _•!◊ ••( !Q• )<] #L(> L( V '!$ )<$!=] •"$v 

• x •V=) '( � !Q• ( =] _•" <· •] #[<>••$ ( ••V•V ·<" V•['§•"'( � _'[[$ L( V V•L['( � ◊ '!Q 
• )<$!=] •"$v 

• x •V=) '( � )<] #L( > •{#•( $•$ $=)Q L$ #L#•"$h #•( ) ' [$h $!L] #$v 

"Allowing the company to get costumers' feedbacks frequently in order to improve 
'!$ ◊ <"zv 

• b [[<◊ '( � !Q• )<] #L( > !< � •! _•( •·'!$ !Q• ( •◊ !"•( V$ <· !•)Q(<[<� > 

- Benefits for the development team: 

• }] #"<§'( � <=" L_'['!'•$ !< V•§•[<# L ◊ •_U_L$•V VL!L_L$• $>$!•] v 

• }()"•L$'( � <=" ◊ <"z$ <##<"!=( '!' •$ 

• 1 "L( !'( � =$ !Q• $<=[ <· ◊ <"z'( � L$ L � "<=# 

-Society Benefits: 

• b )) •[•"L!'( � _'[[$i V•['§•"'( � L( V #L>] •( ! 

• b [[<◊ '( � )<$!=] •"$ !< "•#<"! !Q•'" #"<_[•] $ •L$'•"v 
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" Giving !Q• <##<"!=( '!> !< ] <"• )<$!=] •"$ !< $=_$)"'_• !< � •! )<] #L( > $•"§') •$v 

2.4 Functional Requirements 

NQ'$ $>$!•] $Q<=[V #"<§'V• !Q• ·<[[<◊ '( � ·=( ) !'<( $G 

2.4.1 Public User Functional Requirements 

NQ• ·<[[<◊ '( � ·=( )!'<( $ $Q<=[V be provided for L( > <( • =$•$ !Q• $>$!•] G 

1. Registration for Online Service: NQ• #=_[') =$•" $Q<=[V � •! L( }I L( V L #L$$◊ <"V 
!< � •! <( ['( • $•"§') •$v 

2. Login: NQ• #=_[') =$•" $Q<=[V _• L_[• !< [<� '( !Q• $>$!•] !< get e-services. 

3. Viewing Announcements and Advertisements: NQ• #=_[') =$•" $Q<=[V _• 
'( ·<( ( •V <· !Q• )<] #L( > L(( <=( )•] •( !$v 

4. Viewing Help: NQ• #=_[') =$•" $Q<=[V � •! Q•[#v 

5. Viewing FAQ: NQ• #=_[') =$•" $Q<=[V _• L_[• !< §'•◊ !Q• ·"•Z=•(! [> L$z•V 
questions about the system. 

6. Reporting Comments: NQ• #=_[') =$•" $Q<=[V _• L_[• !< "•#<"! )<]] •( !$ L( V 
·••V_L)z$v 

7. Viewing Company Contact information: NQ• #=_[') =$•" $Q<=[V _• L_[• to view 
the company's address, phone #, fax #, and location, 

2.4.2 Online Registered User Functional Requirements 

The following functions should be provided for HEPCD customers (who have been U "• � '$!•"•V <( ['( •oG 

1. Logout: NQ• )=$!<] •" $Q<=[V _• L_[• !< [<� <=! !Q• $>$!•] v 

2. Changing Login Password: NQ• )=$!<] •" $Q<=[V be able to change password 
3. Viewing Announcements and Advertisements: NQ• )=$!<] •" $Q<=[V _• '( ·<"] •V 
<· !Q• )<] #L( > L(( <=( )•] •( !$v 

4. Viewing Help: NQ• )=$!<] •" $Q<=[V � •! Q•[#v 

5. Viewing FAQ: !Q• )=$!<] •" $Q<=[V _• L_[• !< §'•◊ !Q• ·"•Z=•( ![> L$z•V Z=•$!'<( $ 
L_<=! !Q• $>$!•] v 

6. Reporting Comments: NQ• )=$!<] •"$ $Q<=[V _• L_[• !< "•#<"! their comments and 
feedbacks. ·% 

pv Viewing Company Contact information: NQ• )=$!<] •" $Q<=[V _• L_[• to view 
!Q• )<] #L( >i$ LVV"•$$h #Q<( • l h ·L{ l h L( V [<)L!'<( v 



8. Viewing Bills: NQ• )=$!<] •"$ $Q<=[V _• L_[• !< §'•◊ h $L§• L( V #"'( ! !Q• '" _'[[$v 

9. Viewing Consumption Report: NQ• )=$!<] •"$ $Q<=[V _• L_[• !< §'•◊ !Q• '" 
)<( $=] #!'<( "•#<"!$v 

10. Viewing Bills Status: The customer should be able to view bills status for 12 
] <( !Q$v 

11. Prompting to Bank Website: The customer should be prompted to bank website 
!< #L> Q'$ _'[[$v 

12. Bank Login: NQ• )=$!<] •" $Q<=[V _• L_[• !< QL§• L _L(z }I L( V #L$$◊ <"Vv 

13. Bank Help: NQ• )=$!<] •" $Q<=[V � •! L Q•[# ·"<] !Q• _L(z ◊ •_$'!• v 

14. Online Payment Using Bank Website: NQ• )=$!<] •" $Q<=[V _• L_[• !< #L> _'[[$ 
_> _L(z ◊ •_$'!• 

15. Bank Confirmation: NQ• )=$!<] •" $Q<=[V _• )<( ·'"] •V _> !Q• _L( z !QL! !Q• _'[[ 
◊ L$ #L'Vv 

16. Online Payment Using Credit Card: The customer should be able to pay the bi! 
s » 

<( ['( • =$'( � )"•V'! )L"Vv 

2.4.3 Administrator Functional Requirements 

The following functions should be provided for the system administrator: 

1. Logout: NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< [<� <=! !Q• $>$!•] 

2. Changing login password: NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< )QL( � • #L$$◊ <"Vv 

3. Viewing Comments: NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< §'•◊ )<] ] •( !$ $•( ! _> 
)=$!<] •"$ L( V =$•"$v 

4. FAQ Maintenance: The LV] '( '$!"L!<" $Q<=[V _• L_[• !< LVVh ] <V'·> L(V V•[•!• 
: b J i$ n: "•Z=•( ![> b $z•V J =•$!'<( $ov 

5. Reports Generation: NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< � •( •"L!• "•#<"!$v 

6. Announcements Maintenance: NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< LVVh ] <V'·> 
L( V V•[•!• L( ( <=( ) •] •(!$v 

7. Bill generation: !Q• LV] '( '$!"L!<" $Q<=[V _• L_[• !< � •( •"L!• _' [[$v 



2.4.4 Transparent Functional Requirements 

NQ•"• L"• !◊ < !"L( $#L"•( ! ·=( ) !'<( $G 

1. The bank should generate 7 / ; !"L( $L) !'<( $ !< , ~F- k v 

2. , ~F- k $Q<=[V "•LV !Q• 7 / ; ·' [•$ L( V =#VL!• '!$ VL!L_L$•v 
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2.5 Non-Functional Requirements 

W<( : =( )!'<( L[ x •Z='"•] •( !$ QL§• L[$< _••( )L[[•V the 'ilities' because !Q•> L"• ] <$! ,. 
$'] #[> •{#"•$$•V ['z• !Q'$G 

• Usability 
• x •['L_'['!> 

" Interoperability 
" Scalability 
" Security 
NQ•"• L"• <!Q•" <( •$G 

s Time !< ] L"z•! 

• - <$! 

" Speed 

: =( )!'<( L[ x •Z='"•] •( !$ L"• •'!Q•" ] •! <" ( <! ] •!v W<( U·=( )!'<( L[ "•Z='"•] •(!$ 
tend to be things that you can measure. 

It helps if you can translate each one into some measurable property of the final o 

product otherwise the client can always claim that the product is not good enough. 

Product Requirements: 

" Reliability: the system is to be reliable and can be used in the environment with no 
#"<_[•] $v 

" Portability: !Q• $>$!•] '$ !< _• L))•$$•V •§•"> ◊ Q•"• L(V !< be portal to L(> V•$'"•V 
#[L)• <" •( §'"<( ] •( !v 

" Usability: !Q• $>$!•] '$ !< _• •L$> !< =$• $'( ) • !Q• $<·!◊ L"• ◊ '[[ _• =$•V _> V'··•"•( ! 
)=[!="•V [•§•[$ <· #•<#[•v 

" The $#••V <· !Q• $>$!•] ] =$! _• L))•#!L_[•h ◊ Q')Q ] •L( $ !QL! !Q• =$•"$ <" 
•] #[<>••$ )L( '( #=! <" "•!"'•§• '( ·<"] L!'<( Z=')z[> v 

, 
The ] •( =$ ] =$! _• )[•L"v 

" Buttons L"• !< QL§• ( L] •$ L( V $=##<"!•V _> !'#$v 

1 1 



Process Requirements: 

• NQ• $>$!•] '$ !< _• _='[! ◊ '!Q L$#v( •! h'! '$ !Q• ] <$! ] <V•] V•§•[<#'( � ·<" !Q• ◊ •_ 

·"<] / ')"<$<·!h •§•( !Q•"• '$ $'] '[L"'!> _•!◊ ••( L$#v( •! L( V L$# nL)!'§• $•"§•" 
{ Pages),but asp.net is "•V•$' � ( •V =#<( vW~N ·"L] •◊ <"zv 

• AQ<=[V _• $=_] '!!•V L! !Q• •( V <· !Q• )=""•( ! )<="$•h ML( =L">rf CCTv 

• NQ• VL!L_L$• '( !Q• $>$!•] '$ !< _• _='[! =$'( � AJ ; $•"§•" f CCCv 
• b $=··') '•( ! QL"V◊ L"• '$ ( ••V•Vv 

External Requirements: 

• ; • � '$[L!'§• "•Z='"•] •( !$h !Q• $>$!•] '$ !< _• =( V•" !Q• "=[•$ <· !Q• )<] #L( > L( V !Q• 
[<◊ $ <· !Q• )<=( !">h L( V _• $="• ( < <( • � •!$ Q="! _> '!v 

" Ethical "•Z='"•] •( !$h '$ !< $L§• !Q• #•"$<( L[ VL!L L_<=! !Q• )=$!<] •" ◊ Q< "• �' $!•"•V 

'( !Q• $>$!•] h L( V L[[<◊ !Q• =$•" !< L))•$$ Q'$ <◊ ( VL!L <( [> 

• NQ• $>$!•] ◊ '[[ _• '( !Q• '( !•"(•! $•"§•"h $< '! ] =$! _• •L$> !< =$• L$ !Q• =$•"$ V< 
( <! QL§• L Q' � Q _L)z� "<=( V '( !Q• $>$!•] v 
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2.6 Project's Constraints 

}( <=" $<·!◊ L"• $<] • )<( $!"L'( $ L"• !< _• )<( $'V•"•VG 

• - QL( � '( � #L$$◊ <"V every 6 months !< '( $="• !Q• $•)="'!>v 

• NQ• )QL"L)!•"$i ( =] _•" <· !Q• [<� ' ( 'V L( V #L$$◊ <"V '$ !< _• ( <! [•$$ !QL( m 
{ )QL"L)!•"$v 

• NQ• !'] • <· $=_] '!!'( � !Q• $<·!◊ L"• '$ ( <! !< •{)••V !Q• !'] • !QL! ◊ • V•!•"] '( • 
with the company. 

• NQ• $<·!◊ L"• ] =$! _• L##['•V '( , ~F- k <( [>v 

• In )L$• <· L( > #"<_[•] ] •! '( !Q• $>$!•] !Q• $<·!◊L"• V•§•[<#•"$ ] =$! _• '( ·<"] •Vv 

• NQ• )<( $!"L'( $ "•[L!•V !< L( > V•[L> '( $=_] '!!'( � !Q• !'] • <· !Q• #"<X•)!h ◊ '[[ _• 
( • � <!'L!•V [L!•" with HEPCO. 

• NQ• ◊ •_$'!• $Q<=[V ·<[[<◊ !Q• "=[•$ <· !Q• )<] #L( > '( !•"] $ <· !Q• VL!L !QL! )L( _• 
$Q<◊ •V '( !Q• ◊ •_v 

"In order to use the HEPCO E-Bill Service you must be a customer of HEPCO. 
• ~L)Q ] •] _•" )L( i! [<� ' ( !Q• $>$!•] ◊ '!Q<=! }I L( V #L$$◊ <"Vv 

• }· !Q• =$•" V<•$ ( <! =$• !Q• #L$$◊ <"V for 6 months, Q• ◊ '[[ [<$• the E-bill service. < 
• NQ• =$•" )L( $•• <( [> !Q• last 6 months. 

• NQ• _'[[ ◊ '[[ _• V'$#[L>•V <( !Q• $)"••( ◊ '!Q $<] • V•!L'[$ L_<=! )<( $=] '( � 

• NQ• =$•" ] =$! QL§• _L(z }I L( V #L$$◊ <"V '( <"V•" !< #L> Q'$ _'[[ 

• NQ• VL!L _L$• <· !Q• _L( z L( V , ~F - k ◊ •_$ L"• $•#L"L!•V ·"<] !Q• "•L[ VL!L_L$•v 
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2.7 Allocation and Trade offs 

Table 2.1 Allocation and Trade offs 
Requirements AIIocation 

» x • � '$!"L!'<( A<·!◊ L"• 
4 ; <� ' ( I ; <� <=! A<·!◊ L"• 

3 '•◊ '( � L(( <=( )•] •( !$ L( V A<·!◊ L"• advertisements 
3 '•◊ '( � Q•[# Software 
3 '•◊ '( � : b J $<·!◊ L"• 
x •#<"!'( � )<] ] •( !$ A<·!◊ L"• 
3 '•◊ '( � )<] #L( > LVV"•$$ A<·!◊ L"• 
q '[[$ 1 •( •"L!<" A<·!◊ L"• 
3 '•◊ '( � _'[[$ $!L!=$ A<·!◊ L"• 
Viewing consumption Report Software h v .. 
k ( ['( • FL>] •( ! 2 $'( � q L(z A<·!◊ L"• 
q L( z ; <� ' ( 

g A<·!◊ L"• 
q L( z , •[# 

A<·!◊ L"• 
q L( z - <( ·'"] L!'<( Software 
k ( ['( • FL>] •( ! 2 $'( � - "•V'! - L"V Software 
3 '•◊ '( � - <] ] •(!$ n·<" LV] '( '$!"L!<"o A<·!◊ L"• 
: b J ] L'( !•( L( )•n·<" LV] '( '$!"L!<"o A<·!◊ L"• 
1 •( •"L!'( � "•#<"!$ n·<" LV] '( '$!"L!<"o 

t a A<·!◊ L"• 
NQ• _L( z $Q<=[V � •( •"L!• {] [ A<·( §L"• !"L( $L)!'<( $ !< , ~F- k 
, ~F- k $Q<=[V "•LV the xml files L( V Software =#VL!• '!$ VL!L_L$• 
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2.8 Development Requirements and cost 

2.8.1 Hardware 

Table 2.2 Hardware Development Resources 

Hardware Component Cost 
g F- ◊ '!Q F•( !'=] &h f&CC 

/ , £ 40GB HDD, 128 / , R 
S1300 xb / h ] <( '!<" gpah 

z•>_<L"V L( V ] <=$•v 

N<!L[ S1300 

2.8.2 Software 

Table 2.3 Software Development Resources 

Software Component Cost 
B '( V<◊ $ 7 F #"<·•$$'<( L[ AgCC 

/ ')"<$<·! 3 '$=L[ A!=V'<v( •! ApCC 
I q / A n/ A AJ ; A•"§•" f CCCo A&CC 

b V<_• FQ<!<$Q<# m egCC 
N<!L[ S1300 

i 

2.8.3 Human 

Table 2.4 Human Development Resources 

Work Team Cost 
NLQL( ' b [VL"L_••i t> 

' 
, '>L] qLV" * 
Abeer Aljabary ' 

No ] <( •> )<] #•( $L!'<( $ V=• !< •V=)L!'<( L[ #="#<$•$ 
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2.8.4 Other Resources 

Table 2.5 Other Development Resources 

Resources Cost 
q <<z$ S500 

{ }( !•"(•! S100 
N"L( $#<"!L!'<( $ S100 l N<!L[ S700 

I 

2.8.5 Total Resources: 

Table 2.6 Total Development Resources 

Total Development Resources Total Cost 
, L"V◊ L"• S1300 
A<·!◊ L"• S1300 
, =] L( W<( • 

, 
k !Q•"$ S700 o 

} N<!L[ S3300 P 

16 



2.9 Costs-Benefit Analysis 

NQ•"• L"• !L( � '_[• L( V ( <( U!L( � '_[• _•( •·'!$ ·<" !Q• $>$!•] G 

2.9.1 Tangible benefits 

}( <"V•" !< )L[)=[L!• !Q• )<$! L( V !Q• #"<·'!$ ◊ • ( ••V !< ·<)=$ <( !Q• ·'{•V L( V & 

§L"'L_[• )<$!$ !QL! L"'$• ·"<] !Q'$ #"<X•)!v k ( !Q• <!Q•" QL( Vh ◊ • ( ••V !< )<( $'V•" 

·'{•V L( V §L"'L_[• #"<·'!$v q <!Q )<$!$ L( V #"<·'!$ V•#•( V <( !Q• ( =] _•" <· !Q• 

$>$!•] i$ =$•"$ n)['•( !$ov NQ• !<!L[ ( =] _•" <· )=$!<] •"$ '( , ~F- k '$ f phCCCv 

The possible costs and profits for the coming 5 years have been estimated. The 

#"<·'!$ ◊ •"• )<( $'V•"•V V•#•( V'( � <( !Q• #<$$'_'['!> <· )=!!'( � V<◊ ( expenses by 
V'$)QL"� '( � •] #[<>••$d ◊ Q•( L( •] #[<>•• '$ ( < [<( � •" ( ••V•Vh _•)L=$• <· !Q• 

'( )"•L$'( � ( =] _•" <· !Q• )['•( !$ ◊ Q< =$• !Q• ◊ •_ service that provided _> !Q'$ 
#"<X•)!v 

NQ• )<$!$ L"• V'§'V•V '( !< ·'{•V L( V §L"'L_[• )<$!$v NQ• ·'{•V )<$!$ L"• V•·'( •V _> 

!Q• #"') • <· !Q• $<·!◊ L"•h ◊ Q'[• !Q• §L"'L_[• )<$!$ L"• "•[L!•V !< !Q• #"') • <· 

advertising about the new service and the hosting web server. including maintenance, 
and the bank commission for each bill that paid by bank via web. ) 

B '!Q "• � L"V !< !Q• #"') • <· !Q• $<·!◊ L"•h '! '$ )<( $'V•"•V !< _• #L( <· !Q• )<$!$ 
V="'( � !Q• first 5 years. 

• Costs: 

The costs that will appear when the software is installed are as following: 

l. Fixed costs: The price of the software which is (S4000): will be considered in 
)L[)=[L!'( � as S1000 for •L)Q >•L" '( !Q• ·'"$! & >•L"$v 

f v 3 L"'L_[• )<$!$G NQ•$• )<$!$ L"• �" <=#•V _> 

- Web $•"§•" hosting. $100 each >•L" n'( )[=V'( � 
maintenance). 

-Bank )<] ] '$$'<( h eCvg ·<" •L)Q #L'V _'[[v 

- Advertising about !Q• ( •◊ $•"§') •h A gCC •L)Q >•L" 

17 



• Benefits 

NQ• _•( •·'!$ '( !Q• #"<X•)! L"• !<!L[[> V•#•( V'( � <( !Q• ( =] _•" <· )['•( !$ ◊ Q< =$• !Q'$ 
$•"§')•v 

NQ• ] L'( _•( •·'! '$ V'$)QL"� '( � $<] • •] #[<>••G $'( )• !QL! 

•L)Q )=$!<] •" )<] •$ !< !Q• )<] #L( > ◊ '[[ !Lz• T ] '( =!•$ ·"<] 

!Q• •] #[<>••i$ !'] •h _=! ◊ Q•( gCCC )=$!<] •"$ #L> _> !Q• _'[[ 

through the web this will keep 51000 minutes which are 83 
Q<="$ ◊ Q')Q L"• gC ◊ <"z VL>$h L( V '· !Q• •] #[<>•• $L[L"> is S30 
•L)Q VL> !Q'$ give $311.25 will _• )<( $'V•"•V L$ _•( •·'!$v 

NL_[• f v pL !Q• V•!L'[•V )<$!$ ·<" •L)Q >•L" 

Costs/year 
Hosting Advertisin S.W price Bank year Customers # the g about $4000 commission 

project in the new S0.1/bill 
® 4 server service 

g TCC S100 S100 S1000 S50 
f gTCC egCC S100 S1000 AgTC y 

f TCC S100 S100 S1000 Af TC 
.) 

& ETCC S100 S100 S1000 AETC 
T TCCC S100 S100 $So ATCC 

Table 2.7b The total benefits for each year 

Year /benefits Discharging 
year Customers # employee 
g TCC S 200 
f gTCC e&mC 
y f TCC epuC .) 

& ETCC egCDE 
5 TCCC S1562 

gu 



NQ• !<!L[ )<$! '$ )L[)=[L!•V _> $=_!"L) !' ( � !Q• _•( • ·' !$ ·"<] !Q• )<$! ·<" •L)Q 

>•L" L( V !Q• "•$=[!$ L"• $Q<◊ ( '( !L_[• f vuv 

Table 2.8 total costs benefits 

Net\year g 2 3 4 5 
- <$!$U_•( • ·' !$ $1050 $596 $668 S457 S100 

Costs benefits study 

U ~ U >% 
co 
C: 
0 
E 

2000 

1500 

1000 

500 

0 
1 2 3 4 

Time (years) 

e-Costs 
-Benefits 

Figure 2.1 Cost benefits analysis 

B • )L( $•• !QL! !Q• )<$!$ L"• V•) "•L$' ( � _> '( ) "•L$' ( � !Q• _•( • ·' !$ L$ $Q<◊ ( '( 
·' � ="• f vgv 

2.9.2 Non-tangible benefits 

• AL§'( � !' ] • _> L) ) • [• "L!' ( � _' [[' ( � L( V #L>] •( ! #"<) •$$•$v 

• b [[<◊ ' ( � , ~F- k !< ·<[[<◊ ( •◊ !• )Q( <[<� ' •$v 

• : L) ' [' !L!' ( � V•L[' ( � ◊ ' !Q )=$!<] •"$v 
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2.10 Feasibility Study 

2.10.1 Economic Feasibility 

NQ• !<!L[ )<$! <· V•§•[<#] •( ! "•$<=")• is $3300 as ] •( !'<( •V '( $•)!'<( f vu L( V 

since we are able to have all of these resources the system is economically feasible. 

2.10.2 Technical feasibility 

A'( )• ◊ • QL§• L[[ !Q• V•§•[<#] •(! "•$<=")•$ ] •( !'<( •V '( $•)!'<( f vu ◊ • QL§• !Q• 
L_'['!> !< V•§•[<# !Q'$ $>$!•] h $< '! '$ !•)Q(')L[[> ·•L$'_[•v 

2.10.3 Legal Feasibility 

NQ• $>$!•] ·<[[<◊ $ !Q• "• � =[L!'<( $ L( V !Q• "=[•$ <· !Q• )<] #L( > L( V <_•>$ !Q• 
[L◊ <· !Q• )<=( !">h $< '!i$ [• � L[[> ·•L$'_[•v 

f C 



2.12 Project Plan and Scheduling 

Table 2.10 Project Activities and Their Dependencies 

Activities(tasks) symbol Dependences 
I • !•"] ' ( ' ( � #"<X•) ! $=_X•) ! L( V N[ U 
◊ "'!' ( � !Q• '( !"<V=)!'<( 

A>$!•] $#•) ' ·' )L!'<( Nf ,o 

A<·!◊ L"• x •Z='"•] • ( ! $#•) ' ·' )L!'<( NE Nf 
I •$' � ( N& NEhNf 
- <V'( � L( V '] #[•] • ( !L!'<( TS N&hNf 
N•$!'( � Nm TS 
/ L'( !• ( L( ) • F[L( Np ND 
B "'!' ( � !Q• V<)=] •(!L!'<( Nu Nf h NEhN&h N&h TS, 

Nmh Nph Nuh NDh 

Table 2.11 Project Scheduling 

I~ 1 2 " 4 5 6 7 8 9 10 11 12 13 14 15 16 
vo 

} 

z 

Tl 

T2 

T3 a • 
T4 

TS 

T6 

T7 

' U· T8 e 4» U % s [·o - - v .• ? - 

f f 



2.13 Summary and Recommendation 

b ) )<"V'( � !< !Q• ] • ( !'<( •V $>$!• ] $#•) ' ·' )L!'<( ◊ Q')Q '$ L##"<§•V _> !Q• 

)<] #L( > L( V !Q• $=#•"§'$<" <· !Q• #"<X•) !h !Q• ◊ <"z !•L] V•) 'V•V !< )<( !'( =• ◊ '!Q 

the software requirements specification phase. 

"€ 
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Tree 

A<·!◊ L"• 
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3.1 Introduction: 
NQ'$ )QL#!•" ◊ '[[ )<§•" !Q• $>$!•] "•Z='"•] •( !$ in ] <"• V•!L'[$ L( V '( ] <"• !•)Q(')L[ 

!•"] $h it V•$)"'_•$ !Q• ·<[[<◊ '( � 

• Functional description of the system, in which all the supported functions and services; 
◊ '[[ _• 'V•( !'·' •Vv 

• q •QL§'<"L[ ] <V•[$ '( ◊ Q')Q !Q• _•QL§'<" <· !Q• $>$!•] will _• ] <V•[•V _> =$'( � L 
VL!L ·[<◊ V'L� "L] v 

• I L!L V') !'<( L"> '( ◊ Q')Q L )<] #[•!• V•$)"'#!'<( <· •L)Q $>$!•] •( !' !> ◊ '[[ _• 

#"<§'V•Vh ◊ '!Q '!$ ( L] •h !>#•h L( V V•$)"'#!'<( v 

• I L!L_L$• "•Z='"•] •( !$ L( V !Q• "•Z='"•V ·•L!="•$ <· !Q• VL!L_L$• ◊' [[ _• 'V•( !'·' •Vv 

• I L!L_L$• V') !'<( L">G L V•!L'[•V V•$)"'#!'<( <· !Q• )<( !•( !$ <· •L)Q !L_[• '( !Q• 
VL!L_L$• 



3.2 Functional Detail Description 

, •"• '$ L V•!L'[•V V•$)"'#!'<( ·<" $>$!•] $ ·=( ) !'<( L[ "•Z='"•] •( !$G 

3.2.1 User Functional Requirement 

Function: x • � '$!"L!'<( ·<" <( [' ( • $•"§') •v 

Description NQ• #=_[' ) =$•" $Q<=[V � •! L( }I L( V L #L$$◊ <"V !< � •! 
<( ['( • $•"§') •$v 

Inputs: }I h FL$$◊ <"Vh 'V•( !'!> )L"V ( =] _•"h •] L'[ 

Source: 2 $•" n◊ •_ ·<"] o 

Outputs: x • � '$!"L!'<( )<( ·'"] L!'<( v 

{Destination: , ~F- k VL!L_L$•h $)"••( 

Pre-condition: NQ• =$•" )L( i! [<� ' ( !< get e-services. 

Post-condition: The user can login and get e-services. 
± ., 

Side effect: ( <( •v 

Validation: 1. All inputs must be filled in . 

f v NQ• }I ] =$! •Z=L[ , ~F- k )=$!<] •" ( <v 

Ev NQ• #L$$◊ <"V ] =$! _• L! [•L$! m )QL"L)!•"$ 

&v }I ] =$!( i! •Z=L[ !Q• #L$$◊ <"V 

5. Password mustn't ' ( )[=V• $#•) 'L[ )QL"L)!•"$v 



unction: ; <� ' ( 

registered user and administrator should be able to log in the 0 . 

>$!•] !< use e-services. 

ource: "• � '$!•"•V =$•" <" LV] '( '$!"L!<" n◊ •_ ·<"] o 

ut uts: !Q• ] L'( ◊ •_ #L� • of e-services 
estination: $)"••( 

re-condition: NQ• =$•" ] =$! §'$'! HEPCO e-services website, L( V ] =$! QL§• _••( 

ost-condition: The =$•" )L( use e-services. 

alidation: gv }I L( V #L$$◊ <"V ] =$! _• ·'[[•V '( v 

f v }I L( V #L$$◊ <"V ] =$! QL§• _••( "• � '$!•"•V '( , ~F- k VL!L_L$•v 

unction: ; <� <=! 

escri tion NQ• "• � '$!•"•V =$•" L( V LV] '( '$!"L!<" $Q<=[V _• L_[• !< [<� <=! !Q• $>$!•] 

ource: Registered user or administrator (web form) 

estination: $)"••( v 

re-condition: x • � '$!•"•V =$•" <" LV] '( '$!"L!<" ] =$! QL§• _••( [<� � •V in HEPC 
-service website. 

ost-condition: Registered =$•" <" LV] '( '$!"L!<" $Q<=[V "•!="( !< !Q• ] L'( #L� • '( !Q 
•_$'!•v 

alidation : x • � '$!•"•V =$•" <" LV] '( '$!"L!<" ] =$! QL§• L["•LV> [<� � •V '( v 



unction: - QL( � ' ( � [<� ' ( #L$$◊ <"V 

escri tion NQ• "• � '$!•"•V =$•" L( V !Q• LV] '( '$!"L!<" $Q<=[V _• L_[• !< )QL( � • [<� ' ( 

n ut: }I h <[V password, new #L$$◊ <"V L( V #L$$◊ <"V )<( ·'"] L!'<( 

ource: "• � '$!•"•V =$•" <" LV] '( '$!"L!<" n◊ •_ ·<"] ov 

ut ut: )QL( � ' ( � #L$$◊ <"V )<( ·'"] L!'<( v 

estination: , ~F- k VL!L_L$•v 

registered user or the administrator must have been logged in 
'® w aw 

~F- k •U$•"§') •$v 

ost-condition: the "• � '$!•"•V =$•" <" !Q• LV] '( '$!"L!<" ] =$! [<� <=!v 

alidation: 1. NQ• ( •◊ #L$$◊ <"V ] =$! _• L! [•L$! m )QL"L)!•"$ [<( � L(V V<•$( i! 

include special )QL"L)!•"$h L( V ] =$!( i! •Z=L[ !Q• =$•" }I v 

f v W•◊ #L$$◊ <"VH #L$$◊ <"V )<( ·'"] L!'<( v 

unction: 3 ' •◊ '( � L( ( <=( ) •] •( !$ L( V LV§•"!'$•] •( !$v 

escri tion: NQ• =$•" n#=_[' ) <" "• � '$!•"•Vo $Q<=[V _• '( ·<"] •V <· !Q• )<] #L(> 

n uts: b (( <=( )•] •( !$ L( V LV§•"!'$•] •( !$ 

utputs: Announcements and advertisements list. 
estination: A)"••( v 

re-condition: NQ• =$•" ] =$! §'$'! , ~F- k •U$•"§') •$ ◊ •_$'!•h L( V "•Z=•$! !< §'•◊ 
announcements and advertisements. 
ost-condition: none 

aliclation: ( <( • 



unction: 3 '•◊ '( � , • [# 

tion: NQ• =$•" $Q<=[V � • ! Q•[#v =.,;:;.;;c..;;;."--'-"-- 

estination: Screen. 

'F"""tu. The user must visit HEPCO e-services website, and request for onlin 

ost-condition: none 

alidation: none 

unction: 3 '•◊ '( � : b J i$ 

escri tion NQ• =$•" $Q<=[V _• L_[• !< §'•◊ !Q• ·"•Z=•( ![> L$z•V Z=•$!'<( $ L_<=! !Q 

estination: Screen. 

The user must visit HEPCO e-services website, and request to view 

ost-condition: ( <( • 

alidation: none 



unction: x •#<"!'( � )<] ] •(!$ 

escri tion NQ• =$•"$ $Q<=[V _• L_[• !< "•#<"! !Q• '" )<] ] •( !$ L( V ·••V_L)z$v 

n uts: - <] ] •( !h Z=•$!'<( $ L( V =$•" ( L] • L( V •] L'[h L( V , ~F- k $=_$)"'#!'<( 

estination: )<]] •( !$ !< , ~F- k VL!L_L$• L( V )<( ·'"] L!'<( <( $)"••( 

re-condition: NQ• =$•" ] =$! §'$'! HEPCO e-services website, L( V "•Z=•$! !< ◊ "'!• 

ost-condition: None 

Validation: 1. Message mustn't be blank 

v NQ• =$•" ] =$! #"<§'V• Q'$ •] L' [ L( V Q'$ ( L] • L( V , ~F- k $=_$)"'#!'<( ( =] _•"v 

Function: 3 '•◊ '( � )<] #L( > )<(!L)! '( ·<"] L!'<( 

Description The user should be able to view the company's address, phone #, fax #, 
L( V [<)L!'<( v 

Inputs: - 

Source: ­ 
Outputs: )<] #L( >i$ address, phone #. fax #, and [<)L!'<( v 
Destination: A)"••( v 

Pre-condition: NQ• =$•" ] =$! §'$'! HEPCO e-services website, L( V "•Z=•$! !< §'•◊ 
)<] #L( > LVV"•$$v 

Post-condition: ( <( • 

Side effect: ( <( • 

Validation: ( <( • 



Function: 3 '•◊ '( � _'[[$ 

Description The registered user should be able to view, save and print 
_'[[$v 

Inputs: q ' [[$ '( ·<"] L!'<( h _'[[ VL!• 

Source: , ~F- k VL!L_L$•h ◊ •_ ·<"] 

Outputs: q ' [[ '$ V'$#[L>•Vh #"'( !•V <" $L§•Vv 

Destination: $)"••( h #"'( !•"h <" )<] #=!•" QL"V V•$z 

Pre-condition: The customer must have been logged in HEPCO e-services 
◊ •_$'!•h L( V "•Z=•$! !< §'•◊ Q'$ _' [[v 

Post-condition: W<( • 

Side effect: W<( • 

Validation: bill date must be less than or equal the current date 

unction: 3 ' •◊ '( � - <( $=] #!'<( x •#<( 

escri tion NQ• "• � '$!•"•V =$•" $Q<=[V _• L_[• !< §'•◊ !Q• '" )<( $=] #!'<( "•#<"!$v 
n uts: - <( $=] #!'<( "•#<"!h $•"§') • }I v 

ource: , ~F- k VL!L_L$•h =$•"n◊ •_ ·<"] o 

Out uts: - <( $=] #!'<( "•#<"! ·<" !Q• [L$! m ] <( !Q$ '$ §'•◊ •Vv 
estination: $)"••( v 

re-condition: NQ• "• � '$!•"•V =$•" ] =$! QL§• _••( logged in HEPCO •U$•"§' ) •$ 

ebsite, and "•Z=•$! !< §'•◊ Q'$ )<( $=] #!'<( "•#<"!v 

ost-condition: None 

alidation: ( <( • 



unction: 3 '•◊ '( � q '[[$ A!L!=$ 

escri tion NQ• "• � '$!•"•V =$•" $Q<=[V _• L_[• !< §'•◊ _'[[$ $!L!=$ ·<" gf ] <( !Q$ v 

v _'[[$ '( ·<"] L!'<( h $•"§') • }I *aUUUU 

P"re; HEPCO database, user(web form) 

ut uts: q '[[$ A!L!=$ ·<" !Q• [L$! m ] <( !Q$ '$ §'•◊ •Vv 

estination: screen. 

"• � '$!•"•V =$•" ] =$! QL§• _••( logged in HEPCO •U$•"§') •$ 
ebsite, and "•Z=•$! !< §'•◊ Q'$ q '[[$ A!L!=$v 

ost-condition: W<( • 

alidation: none. 

Function: F"<] #!'( � !< q L( z B •_$'!• 

Description NQ• "• � '$!•"•V =$•" $Q<=[V _• #"<] #!•V !< _L( z website to pay his _'[[$v 

Inputs: A•[•)! !< � < !< _L( z ◊ •_$'!• 

Source: x • � '$!•"•V =$•" 

Outputs: q L( z ◊ •_$'!• 

Destination: $)"••( v 

Pre-condition: NQ• "• � '$!•"•V =$•" ] =$! QL§• _••( logged in HEPCO •U$•"§') •$ 

◊ •_$'!• L( V QL§• L _L( z L))<=( !v 

Post-condition: NQ• "• � '$!•"•V =$•" $Q<=[V [<� <=!v 

Side effect: W<( • 

Validation: W<( • 



% { ¢,, 

Function: q L(z ; <� ' ( 

Description The registered user should be able to log in the bank website. 
Inputs: }I L( V #L$$◊ <"V 

Source: x • � '$!•"•V =$•" 

Outputs: _L(z •U#L>] •( ! $)"••( 

Destination: _L(z VL!L_L$• L( V $)"••( 

Pre-condition: NQ• "• � '$!•"•V =$•" ] =$! QL§• _••( [<� � •V '( , ~F- k •U$•"§') •$ 

◊ •_$'!•h L( V $•[•) ! !< #L> _> _L( zh L( V ] =$! QL§• L( V }I L( V #L$$◊ <"V ◊ Q')Q '$ 
provided manually by bank. 

Post-condition: "• � '$!•"•V =$•" $Q<=[V _• L_[• !< #L> Q'$ _'[[v 
Side effect: W<( • 

Validation: }I L( V FL$$◊ <"V ] =$! _• #"<§'V•V L( V ] =$! _• §L['Vv 

unction: q L( z , •[# 

escri tion !Q• "• � '$!•"•V =$•" $Q<=[V � •! L Q•[# ·"<] !Q• _L(z ◊ •_$'!•v 

re-condition: NQ• "• � '$!•"•V =$•" ] =$! §'$'! !Q• _L(z ◊ •_$'!•h L( V "•Z=•$! ·<" Q•[#v 
ost-condition: W<( • 

alidation: None. 



Function: q L(z ; <� ' ( 

Description NQ• "• � '$!•"•V =$•" $Q<=[V _• L_[• !< [<� '( !Q• _L(z ◊ •_$'!•v 

Inputs: }I L( V #L$$◊ <"V 

Source: x • � '$!•"•V =$•" 

Outputs: _L(z •U#L>] •( ! $)"••( 

Destination: _L(z VL!L_L$• L( V $)"••( 

Pre-condition: NQ• "• � '$!•"•V =$•" ] =$! QL§• _••( [<� � •V '( , ~F- k •U$•"§') •$ 

◊ •_$'!•h L( V $•[•) ! !< #L> _> _L( zh L( V ] =$! QL§• L( V }I L( V #L$$◊ <"V ◊ Q')Q '$ 
provided manually by bank. 

Post-condition: "• � '$!•"•V =$•" $Q<=[V _• L_[• !< #L> Q'$ _'[[v 
Side effect: W<( • 

Validation: }I L( V FL$$◊ <"V ] =$! _• #"<§'V•V L( V ] =$! _• §L['Vv 

unction: Bank Help 

escri tion !Q• "• � '$!•"•V =$•" $Q<=[V � •! L Q•[# ·"<] !Q• _L(z ◊ •_$'!•v 

re-condition: NQ• "• � '$!•"•V =$•" ] =$! §'$' ! !Q• _L(z ◊ •_$'!•h L( V "•Z=•$! ·<" Q•[#v 
ost-condition: W<( • 

alidation: None. 



Function: q L(z - <( ·'"] L!'<( v 

Description: NQ• "• � '$!•"•V =$•" $Q<=[V _• )<( ·'"] •V _> !Q• _L(z !QL! 
!Q• _'[[ ◊ L$ #L'Vv 

Inputs: ( <( •v 

Source: _L(z VL!L_L$• 

Outputs: ] •$$L� • !•[[$ !Q• "• � '$!•"•V =$•" !QL! !Q• _'[[ ◊ L$ #L'Vv 

Destination: $)"••( v 

Pre-condition: "• � '$!•"•V =$•" [<� � •V '( _L(z $'!• L( V QLV #L'Vv 

Post-condition: W<( • 

Side effect: W<( • 

Validation : W<( • 



3.2.2 AdministratorFunctional Requirements 

Function: Viewing Comments 

Descriptio,1: NQ• LV] ' ( '$!"L!<" $Q<=[V _• able !< §'•◊ )<] ] • ( !$ $•( ! _> =$•"$v 
Inputs: comments 
Source: HEPCO database 

Outputs: )<] ] • ( !$ list L( V V•!L' [$v 

Destination: $)"• • ( 

Pre-condition: NQ• LV] ' ( '$!"L!<" should QL§• _•• ( logged in HEPCO website L$ 
LV] '( '$!"L!<" L( V $•[• ) ! !< §'•◊ )<] ] • (! $v 

Post-condition: ( <( • 

Side effect: ( <( • 

Validation: ( <( • 



Function: FAQ Maintainace 

Description NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< LVVh V•[•!• L( V ] <V'·> : b J v 

Inputs: J =•$!'<( $ L( V L( $◊ •"$v 

Source: , ~F- k VL!L_L$• 

Outputs: : b J ['$! 

Destination: , ~F- k VL!L_L$• 

Pre-condition: !Q• LV] '( '$!"L!<" $Q<=[V QL§• _••( [<� � •V '( , ~F- k ◊ •_$'!• L$ 

LV] '( '$!"L!<" L( V $•[•) ! !< ] L'( !L'( : b J 

Post-condition: ( <( • 

Side effect: ( <( • 

Validation: none 

Function: Announcements Maintenance 

Description: NQ• LV] '( '$!"L!<" $Q<=[V _• L_[• !< LVVh ] <V'·> L(V V•[•!• 
L(( <=( )•] •( !$v 

Inputs: announcements 

Source: , ~F- k VL!L_L$• L( V LV] '( '$!"L!<" 

Outputs: L(( <=( )•] •( !$ ['$! 

Destination: HEPCO database 

Pre-condition: !Q• LV] '( '$!"L!<" $Q<=[V QL§• _••( [<� � •V in HEPCO website L$ 
LV] '( '$!"L!<" L( V $•[•) ! !< ] L'( !L'( L( ( <=( ) •] •( !$ 
Post-condition: ( <( • 

Side effect: ( <( • 

Validation: ( <( • 
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3.2.3 Transparent Functions 

Function: 1 •( •"L!'( � 7 / ; !"L( $L)!'<( 

Description NQ• _L(z $Q<=[V � •( •"L!• 7 / ; !"L( $L)!'<( $ to HEPCO. 
Inputs: _L(z !"L( $L)!'<( $ 

Source: _L(z VL!L_L$• 

Outputs: 7 / ; ·' [• 

Destination: _L( z QL"V V•$z 

Pre-condition: ( <! "•#<"!•V 

Post-condition: "•#<"!•V 

Side effect: ( <( • 

Validation: W<( • 

Function: x •LV'( � 7 / ; ·'[• 

Description: HEPCO should read the XML files and update its 
VL!L_L$• 

Inputs: 7 / ; ·'[•$ 

Source: q L( z QL"V V•$z 

Outputs: Confirmation. 
Destination: , ~F- k VL!L_L$• 

Pre-condition: NQ• _L( z $Q<=[V QL§• $•( ! 7 / ; !"L($L)!'<( $ !< 
, ~F- k 

Post-condition: ( <( • 

Side effect: ( <( • 

Validation: W<( • 



3.3 Project Constraints Details 

}( <=" $<·!◊ L"• $<] • )<( $!"L'( $ L"• !< _• )<( $'V•"•VG 

< - QL( � ' ( � #L$$◊ <"V •§•"> m ] <( !Q$ !< '( $="• !Q• $•)="'!>h !< V<v !Q'$ !Q• =$•" $Q<=[V 

•( !•" !Q• id h<[V #L$$◊ <"V L( V ( •◊ #L$$◊ <"V 

< }( "• � '$!"L!'<( }I h #L$$◊ <"V L( V 'V•( !'!> )L"V ( =] _•" ] =$! _• ·'[[•V '( d }I ] =$! •Z=L[ 
, ~F- k )=$!<] •" ( <v 

< FL$$◊ <"V ] =$! _• L! [•L$! m )QL"L)!•"$h }I ] =$!( i! •Z=L[ !Q• #L$$◊ <"Vh q <!Q }I L( V 

#L$$◊ <"V ] =$!( i! '( ) [=V• $#•) 'L[ )QL"L)!•"$v 

< NQ• [<� ' ( }I L( V #L$$◊ <"V ] =$! QL§• _••( "• � '$!•"•V '( , ~F- k VL!L_L$•v 

< q <!Q )=$!<] •" L( V LV] '(' $!"L!<" )L( i! [<� <=! =( [•$$ _• '( � L["•LV> [<� � •V '( v 

< NQ• =$•" ] =$! #"<§'V• Q'$ •] L'[ L( V Q'$ ( L] • L( V , ~F- k )=$!<] •" ( =] _•" '( <"V•" !< 

report his comments, and the message mustn't be blank, and the size of the message 
] =$! _• ['] ' !•Vv 

« » 

o In order to use the HEPCO E-Bill Service you must be a customer of HEPCO. 
< }( <"V•" !< §'•◊ !Q• _'[[ <" )<( $=] #!'<( "•#<"!h ><= $Q<=[V )Q<<$• !Q• ] <( !Qh !QL! 

should be less than or equal the current month. 

o If the user does not use the password for 6 months, he will lose the E-bill service. 
< NQ• =$•" )L( $•• <( [> !Q• [L$! m months' bills. 

< NQ• _'[[ ◊ '[[ _• V'$#[L>•V <( !Q• $)"••( ◊ '!Q $<] • V•!L'[$ L_<=! )<( $=] '( � 

< N< #L> !Q• _'[[ !Q• =$•" ] =$! [<� ' ( !Q• _L( z ◊ '!Q §L['V }I L( V #L$$◊ <"V n#"<§'V•V ·"<] 
+ 

!Q• _L(z o L( V !Q• )=$!<] •" ( =] _•" ] =$! _• ·'[[•V '( L[$<h !Q• "• � '$!•"•V =$•" ] =$! QL§• 

L( L))<=( ! � "•L!•" <" •Z=L[$ !Q• bill value, in <"V•" !< #•"·<"] !Q• #"<)•$$ <· #L>'( � 
$=)) •$$·=[[>v 

< NQ• )<( $!"L'( $ !QL! L"• "•[L!•V !< VL!L_L$• L"• G 
gv NQ• VL!L_L$• "•[L!•V !< HEPCO e-service web '$ $•#L"L!•V ·"<] "•L[ , ~F- k 
VL!L_L$• v 

v v f v NQ• VL!L_L$• "•[L!•V !< !Q• _L(z ◊ •_ '$ $•#L"L!•V ·"<] !Q• "•L[ _L(z VL!L_L$•v 

< NQ• !'] • <· $=_] '!!'( � !Q• $<·!◊ L"• '$ ( <! !< •{) ••V !Q• !'] • !QL! ◊ • V•!•"] ' ( • ◊ '!Q !Q• 
)<] #L( >v 

< NQ• $<·!◊ L"• ] =$! _• L##['•V '( , ~F- k <( [>v 

< }( )L$• <· L( > #"<_[•] QL##•( $ '( !Q• $>$!•] !Q•v $<·!◊ L"• V•§•[<#•"$ ] =$! _• 
'( ·<"] •Vv 



< NQ• )<( $!"L' ( !$ "• [L!•V !< L( > delay in submitting !Q• !'] • <· !Q• #"<X•)!h ◊ '[[ _• 

( • � <!'L!•V [L!•" ◊ '!Q , ~F- k v 

< NQ• ◊ •_$'!• $Q<=[V ·<[[<◊ the rules of !Q• )<] #L( > '( !•"] $ <· !Q• VL!L !QL! )L( _• 

$Q<◊ •V '( !Q• ◊ •_v 



< NQ• )<( $!"L' ( !$ "• [L!•V !< L( > delay in submitting !Q• !'] • <· !Q• #"<X•)!h ◊ '[[ _• 

( • � <!'L!•V [L!•" ◊ '!Q , ~F- k v 

< NQ• ◊ •_$'!• $Q<=[V ·<[[<◊ !Q• "=[•$ <· !Q• )<] #L( > '( !•"] $ <· !Q• VL!L !QL! )L( _• 

showed in the web. 



3.4 System Data Flow Diagram 

NQ• <§•"L[[ V•$)"'#!'<( <· VL!L ·[<◊ V'L� "L] '$ $Q<◊ ( '( !Q• ·<[[<◊ '( � ·' �= "•G 

5 
= ·.=; 
~ 
~ 
5 
cf) 

4 

, • [# 

consumption 
repor 

:' � ="• Evg A>$!•] !<# [•§•[ V'L� "L] 

"o 

40 



[;lJ 
~---------- SIUJ lU WO) ------------~-..,_ 

l ---------t om pany address;------11~
Help lis·t-------'~ 
..-----FAQ lis'----1~ 

""'"'"'0~

~----~lJOd;>J UO!ld lll0SUO:)1--------Jl,-1 

,r [lq A[dsg 
, snieis s[[Iq b-] 

LA 

Cl) 

~ c.. 
X
§_
=i
0 

[El .
.

A 

[[f~ Bills info~r_m_a_1_,·◊_n_J --i t f 
- J\\d.01 ;-fllU8 ..____r._. _,, 

A 
E p

~ 
E ---- 

1lr 

-· 

l

~ ,,.----..
~ 

os 'ES 
q-; 

'--

IAA 

. .41. 

i
Q 
3 
3 ..,

LJ 

'----Generated bill__j 



3.5 Data Dictionary 

This dictionary describes system functions, procedures and abbreviations as shown
in table 3.1

Table 3.1 Data Dictionary 

Entity name Type Description 4 

The public user should get an ID and a
Registration Function

password to get online services.

The user should be able to log II theLogin Function
system to get e-services.

Validate input Stored procedure Validate user ID and password

The customer and administrator shouldLogout Function
be able to log out the system

Viewing announcements The user should be informed of the 
Function

and advertisements company announcements.

Viewing FAQ The customer should be able to view theFunction
frequently

Viewing Help Function The customer should get help

Viewing company The user should be able to view the
Function

company's address. address

Reporting comments The customers should be able to report
Function

their comments and feedbacks.

The customer and administrator should
Changing login password Function

be able to change password

The customer should be able to view 
Viewing bills status Function

bills status for 12 months.

The customers should be able to view, 
Bill generator Function

save and print their bills.

Viewing consumption The customers should be able to view
Function

their consumption reports. report

t.4 



The administrator should be able to view
Viewing comments Function

comments sent by customers and users.

The administrator should be able to add, 
FAQ maintenance Function modify and delete FAQ's (Frequently

» 

Asked Questions).
I 

Announcements The administrator should be able to
Function

add. modify and delete announcements.maintenance

The administrator should be able to
Reports generation Function

generate reports.
Bills generations The administrator should be able

Function
generate bills.

Online payment using The customer should be able to pay the
Function

bill online using credit card.credit card

Online payment using I The customer should be able to pay bills
Function

by bank websitebank

The customer should be able to have a
Bank login Function

bank ID and password. 

Viewing bank help Function
The customer should get a help from the

bank website

The customer should be confirmed byBank confirmation Function • a 

the bank that the bill was paid.

Generating xml
Function

The bank should generate XML 
transaction transactions to HEPCO

Reading xml file HEPCO should read the XML files and
Function

update its database

FAQ Abbreviation Frequently Asked Questions

HEPCO Abbreviation Hebron Electric Power company

Xml Abbreviation Extensible Markup Language
' "«e E-bill and e-payment Abbreviation Electronic bill and electronic payment



. . . . 

3.6 Database Requirements 

System database will include the following tables and fields:

1-HEPCO database tables 

Customer information: 

■ Customer ID: A unique number of the customer.

• Customer name: The name of the customer (first name and last name).

• Address: The customer address.

■ JDC number: Customer identification card number (haweyah).

■ Phone: The phone number of the customer.

■ Valid: A flag that determines whether the customer is still get service from the
company or not.

Web account information 

■

■

■

■

■

Account ID: A unique number for each registered customer on the web.
' Customer ID: A unique number for each customer in HEPCO.

Password: A unique password for customer and it is encrypted.

Web Registration date: The date when, the user registered.
t 

Status: Te customer is login or not.

" Number of login times: How many times did the customer login. 
■

■

Last login: The date of last login.

User type: If the user is a customer or an administrator. 
"€> 

■ E-mail: The email of the customer.



Bill Read: 

Bill number: The number of the generated bill (each bill has a unique number).

• Service number: The number of the each service in the company that a bill is
generated to.

• Issue date: The date of bill generating.

• Due date: The date that the customer should pay before.

• Meter no: The number which identifies the meter that has been read.

• Current reading: Current reading of meter.

• Current reading date: The date of the current reading ofmeter.

" Paid: This field determines whether this bill is paid or not. 

" Payment source: The source by which the customer chose to pay. 

• Payment date: The date when the bill is paid.

Services: 

• Service number: The number of the each service in the company that a bill is
generated to.

• Customer ID: A unique number for each customer in HEPCO.

• Service Type ID: The type of the provided service. 

• Establishment Date: The date of establishing this service.

• Service Beneficiary: The name of the person who gets benefits from this

service (the service may be rented or owned by some one else).

Services types: 

• Service Type ID: The type of the provided service .

" Type Name: The name of the service type (one Phase, two phases, or three 
phases).

• Type cost: The cost of each type per KW (kilo watts).

{T 



Advertisement information: 

■ Advertisement NO: A unique number for each advertisement.

• Advertisement title: The title of the advertisement.

" Advertisement description: Contents of the advertisement.

• Expiration Date: The date after which the advertisement mustn't be viewed

• Viewing date: The date on which the advertisement must be viewed

■

FAQ information: 

• FAQ number: The number of FAQ.

• FAQ title: The question that is asked by the customer.

• FAQ description: The answer of the question.

• FAQ Modification date: The date when the FAQ is updated 

Comments: 

■

■

■

■

Comment number: the number of the comment.

Comment contents: the contents of the comment. 
User name: the name of the user who reported the comment. 
User email: The e-mail of the user who reported the comment.

2-Bank's database Tables 
Bank Login: 

• Customer bank ID: ID that identifies the customer which is given by bank
■ Password: customer password which is given by bank ( unique for each

customer)

Bank accounts: 
■

■

■

■

Customer bank ID: ID that identifies the customer which is given by bank

Bank account number: the number of the bank account for the customer
Name: the name of the bank agent

Account value: the amount of money that the customer has in his account.

10 



Bank transaction 

• Transaction Number: each transaction has a unique number.

• Customer ID: A unique number for each customer in HEPCO.

• Services number: The number that identifies the service.

• Bill number: number of the invoice

• Payment date: the date when the customer paid the bill.

• Money paid: amount ofmoney that is paid.

3.6 Database Data Dictionary 

This dictionary describes the database fields, their names, types, lengths and
description.

Table 3.2 Database Dictionary 

Field Name Type Length 

Customer ID Varchar 20 
Customer password Varchar 20 
Status Boolean 1 

Number of logins Integer 4 

Last login Date 8 
User type Char 1 

E-mail Varhchar 50 
Registration date Date 8 

First name Varchar 20 

Last Name Varchar 20 

Address Varchar 100 

Phone number Varchar 7

Valid Boolean

Description. 

User login ID.
User login password.
Determines whether the
customer is logged in or not
Number of time the customer
login the system
The date of last login
Determines whether user or
administrator
Customer e-mail 
Date of the customer
registration.
The first name of the customer

The last name of the customer

The customer's address.

Customer phone number

JDC Number Varchar 

Determines whether the 
customer is still getting service 
from the company or not.

9 
Service Number

Identity card number

Service type
Integer 4 Number of the service.
Integer 4 The type of the provided service 

Type name Varchar 20 The name of the service type

f() <g ~~ a:wb- = !! 
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Meter Number Integer 4 Number of meter.
Current reading Decimal 9 The current reading ofmeter.
Current reading date Date 8 The date of The current reading. 
Beneficiary Varchar 50 The name of the customer who 

get services
Bill number Decimal 9 Number of invoice

Paid Boolean 1 Determines whether the bill is • 
paid or not

Payment source Varchar so The source of payment

Payment date Date 8 The date on which the bill is 
paid -·

Issue date Date 8 Date of invoice.
Due date Date 8 .last date for payment.

FAQ number Integer 4 Frequently ask question number
FAQ Description Varchar 500 Frequently ask question contents

FAQ title Varchar so Title of the FAQ 
FAQ date Date 8 The date when the FAQ is

Ill 
2­ modifiede 4 

Advertisement number Integer 4 Advertisement number
Advertisement title Varchar 50 The title of the.advertisement 
Advertisement description Varchar 500 The content of the advertisement 
Expiration Date Date 8 The date after which the

advertisement mustn't be viewed 
Viewing date Date 8

The date after which the
advertisement should be viewed

Comment number Integer 4 Comment number
Comment contents Varchar 200 Comment contents 
User name Varchar so Name of user who reported the 

comment
User email Varchar 100 Email of user who reported the

comment
Customer bank ID Varchar so ID that identifies the customer

which is given by bank 
Bank Password Varchar 50 Customer password which is 

given by bank 
Bank account number. Varchar 50 The number of the bank account

for the customer
Account value Float 8 The amount of money in

customer's account. 
Transaction Number Integer 4 Unique number for each bank

transaction
Money paid Float 8 Amount of money paid to bank € 



3.8 Summary and Recommendation 

After understanding functional and database requirements in details which is

approved by the supervisor the team will continue working in the next phase which is 
system design

< 1 



Chapter

Four 

Design 



4.1 Introduction 

This chapter will cover the design of the system including; including output/input
design, database design, and functional design.

4.2 Output/Input Design 
4.2.1 HEPCO screens 
The following screens are the designed screens for HEPCO web based system.
Login screen that is shown in figure 4.1, is used when the user wants to login

Hrbrou l:1r<trir Potl'er Co.tnp,111,t· (Jlrpro) 
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Figure 4.1 Login public screen 
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e 4.2 shows the first screen to the customer 
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Figure 4.2 Customer screen 

Figure 4.3 shows the first screen that the administrator sees after logging in 
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Figure 4.3 Administrator screen 
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4.2.2 Bank screens

ANK 

::: :::Ja· - 

Figure -L12 Bank login
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4.3 Database Design

4.3.1 HEP CO ER model

HEPCO ER model is shown in figure 4.16

Service_types 

Figure 4.16 HEPCO database -ER model 
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Comments

Advertisement 

Cont. Figure 4.16 HEPCO database ER model



'}.3.2 Bank ER Model 
Bank ER model is shown in figure 4.17

Customer__ hank, ID 

Banks_accounts 
Bank_Login 

Custom_ID

Bank
Transaction

pay_date

Figure 4.17 Bank database ER model
t 
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4.4 Functional Design 

This section provides a brief description for each function and its flowchart.
1. Registration for online service: 

The public user should get an ID and a password to get online services

A) Interface: 

Inputs: ID, Password, identity card number, email

Outputs: Registration confirmation.

B) Constraints: 

1. All inputs must be filled in except phone number (optional). 
2. The ID must equal HEPCO customer ID

3. The password must be at least 6 characters

4. ID mustn't equal the password

5. Password mustn't include special characters. 



,----~
Y 

Error
message

. 1 ~' Password.
identity card number.

e-mail

No

Password= 
customer JD 

{y No 

Password doesn't 
include special

characters

run a query 

y 

Customer is a valid
HEPCO customer

YES 

Register user in 1---~..i 

HEPCO database 

Figure 4.18 Registration for on line service flow chart 

Confirmation
message

End 
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. ID, Password
identity card number. 

e-mail

No

YES Password= 
customer ID 

PasS\\·ord doesn't 
include spl.!cial

characters

run a query

No

YES 

YES

Register user in 1---~ 
HEPCO database 

Figure 4. 18 Registration for on line service flow chart 
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2. Login 

The registered user and administrator should be able to log in the system to use e­ 
services.

A) Interface: 

Inputs: ID, Password.

Outputs: The main web page of e-services 

B) Constraints: 

1. ID and password must be filled in.

2. ID and password must have been registered in HEPCO database.
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Error 
message

customer ID
Password 

No

run query

All inputs are
filled in

run query

Customer 
sereen 

Administrator
screen

4.19 Login function flowchart 
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3. Logout 

The registered user and administrator should be able to log out the system
A) Interface: 

Inputs: selecting to log out

Outputs: HEPCO main website

B) Constraints: 

Registered user or administrator must have already logged in.

select to log
out

run a query

main 
screen

t. flowchart : 420logout function Figure +.: '% 
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4, Changing login password 

The registered user and the administrator should be able to change login password.
A) Interface: 

Inputs: ID, old passvvord, new password, password confirmation
Outputs: changing password confirmation , 
B) Constraints: 

I. The new password must be at least 6 characters long and doesn't include
special characters, and mustn't equal the user ID.

2. New password= password confirmation
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Error
message

I. ID 
2 Old password 
3.new password

4. password
confirmation 

YES

No
password 

confirmation

No
new password

is valid

YES

Login password =
new password

store result in
database

[) 
Figure 4.21 Changing login password function flowchart 
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5. Viewing announcements and advertisements 

The user (public or registered) should be informed of the company announcements.
A) Interface: 

Inputs: Announcements and advertisements

Outputs: Announcements and advertisements list.
B) Constraints: none

Select to view
announcements and 

advertisements 

Y 

run a query

Y 

Announcements and
advertisements 

list

G_
I . tisements function flowchart rents and adver Figure 4.22 Viewing announcem 
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6. Viewing Help 

The user should get help.

A) Interface: 

Inputs: Help contents.

Outputs: Help information.

B) Constraints: none

Start

Help contents

View help

I 
Y » 

Figure 4.23 viewing help function flowchart 
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7. Viewing FAQ 

The user should be able to view the frequently asked questions about the system.

A) Interface: 

Inputs: Questions and answers

Outputs: FAQ list.

B) Constraints: none

Stan

Select to view 
FAQ

Run a query

FAQ List

End 

t 
: Qft ·tion flowchart F. 4 24 Viewing FA unc I1gure·. =5 
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8. Reporting comments 

The users should be able to report their comments and feedbacks

A) Interface: 

Inputs: Comment, questions and user name and email.
Outputs: Confirmation screen.

B) Constraints: 
1. Message mustn't be blank

2. The user must provide his email and his name.

7Q 



Stan
Error

} Comments or questions 
±. User name and e-mail

YES

YES

store comment
in data base

Confirmation
message

-» 
Figure 4.25 Reporting comments function flowchart 
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9, Viewing company contact information 

The user should be able to view the address of the company to contact it.

A) Interface:

Inputs:-. 

Outputs: company's address, phone#, fax#, and location.
B) Constraints: none

select to contact 
company 

view company 
contact 

in formation 

• fi ation functionFigure 4.26 Viewing company contact tn orm



10. Viewing Bill 

The registered user should be able to view, save and print bills.

A) Interface: 

Inputs: Bills information, bill date

Outputs: Bill is displayed, printed or saved

B) Constraints: bill's date must be less than or equal the current date.

Error
message

Start

i
No

Bill's information
Bill's date

bill's date mus I be
less than or equal 
the current date 

YES 
Y 

run a query

} 
View bill

Y » 
. •· o bill function flowchartFigure 4.27 viewing 

?1 



11. Viewing Consumption Report 

The registered user should be able to view their consumption reports.
A) Interface: 

Inputs: Service number

Outputs: Consumption report for the last 6 months is viewed
B) Constraints: none.

Service number

run a query

View
consumption 

repor 

% -» 
tion report flowchart . 4 18 ,·1· ewino consump I+ ' Figure 4.2 '% 



12. Viewing Bills Status

The registered user should be able to view bills status for 12 months. 

A) Interface: 

Inputs: bills information

Outputs: Bills Status for the last 12 months is viewed.
B) Constraints: none

Start

Service number

run a query

View bills 
status

Y > . 4 29 Viewing bill status function flowchart Figure +.. '5 



13. Prompting to Bank Website 

The registered user should be pro 1mpted to bank website to pay his bills.
A) Interface: 

Inputs: Select to go to bank website

Outputs: Bank website

B) Constraints: none

Start

Select to go to
bank web site

View Bank web
site

/ -» 
Figure 4.30 Prompting to bank web site function flowchart
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14. Bank Login 

The registered user should be able to log in the bank website.

A) Interface: 

Inputs: Bank ID and password

Outputs: Bank e-payment screen 

B) Constraints: ID and Password must be provided and must be valid.

Start

Bank ID
password 

password are
filled in

No

Display
e-payment screen

End

. flowchart : 4.31 Bank login function Figure +.. '5 



15. Bank Help 
The registered user should get a he) fr 

p I om the bank website
A) Interface: 

Inputs: Help information

Outputs: help viewed.

B) Constraints: none

Start

Help information

View help

> Figure 4.32 Bank help flowchart 
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Online Payment Using Bank Website16. 

The registered user should be able to pay bills by bank website

A) Interface:

Inputs: account number, bill number, HEPCO customer ID, service JD and amount of
money to be paid I
Outputs: Payment confirmation.

B) Constraints: I .all inputs must be filled in,

2. The registered user must have an account greater or equal to bill
value.

o 7 



account number
1-IEPCO ' 
Se 

. cus10111er number
rvice ID s, : · sen·rce numbe

amount of mone . r.y to pay 

Y 

No

user account is 
greater or equals 

to bill value. 

account value= account value - paid money

update database

Figure 4.33 Online Payment Using Bank \Vebsite flowchart 

() ()



17. Bank confirmation. 

The registered user should be confirmed by the bank that the bill was paid.
A) Interface: 

Inputs: none

Outputs: message tells the registered user that the bill was paid.
B) Constraints: none

Start

payment
confirmation

» 
. 4 34 Bank confirmation flowchart. Figure .. 
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18. Viewing Comments 

The administrator should be able t . ·O view co mments sent b 
A) Interface: Y users.

Inputs: comments 
outputs: comments list and details.

B) Constraints: none

Start

comments

run a query

View comments

I 
Y o» 

Figure 4.35 Viewing comment flow'chart 



19. FAQ Maintenance 
The administrator should be bl

a e to add, delete d
an modify FA 

A) Interface: Q 
Inputs: Questions and answers.
Outputs: FAQ list

B) Constraints: none

Start

Questions and
answers

maintain FAQ

update database

0 
Figure 4.36 FAQ maintenance flowchart 
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20. Reports Generation 
The administrator should be abl 

e to generate re
customers, customer profile ports, like numb f. er o web .registered 

A) Interface: 

Inputs: Reports information

Outputs: Generated reports

B) Constraints: none
. '

20.1 reporting number ofweb reg g1stered customers: 

Start

Y 

information about
customers

Y 

run a query

number of web
registered
customers

• t 

Figure 4.37 Reporting number of web registered customers flowchart 



21.2 reporting customer profile:

Start

HEPCO customer 
ID 

run a query

's., Customer
profile

>» 
Figure 4.38 reporting customer profile flowchart:



31, Announcements Mainten ance 

The administrator should be ab! e to add, modify and d Ie ete ann 
A) Interface: ouncemems

Inputs: announcements 
outputs: announcements list

B) Constraints: none

Start

announcements

maintain
announcements

update database

8 
Figure 4.40 Announcements Maintenance flowchart 

( 



32. Bill's Generation: 
The administrator should be abl e generate bill s.
A) Interface: 

Inputs: bill's information

outputs: generated bill

B) Constraints: none

Bill's 
information

generate bill

/ 

update database

t 
Figure 4.41 Bill's Generation function flowchart 



33. Generating XML transact··> a Ions: 

The bank should generate XML t. .ransactions to HEPCO 

A) Interface: 

Inputs: information about the paid bill

Outputs: XML file

B) Constraints: none

Stan

information about the
paid bill

generate xml file

update database

3 
Figure 4.42 Generating XML transactions flowchart



34, Reading XML files: 
EPCO should read the XML file Is and update its database

A) Interface: 

Inputs: XML files

outputs: Confirmation.

B) Constraints: none

Start

xml file 

read xml file

update database

-» 
Figure 4.42 Reading XML files function flowchart 
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5.1 Introduction 
This chapter describes the main steps b

. must e followed to start in cod·
and programming to reach to the design th t . d . mg

. a Is lescribed ir the previous
chapters, and mention the proorammino Ian .s' '% Iguage is used for thi is purpose
This chapter focuses on the coding and implem : · · entation of HEPCO project.

Coding refers to the process of writing th 
· '8 le necessary program, which

implements the main procedures and functions of th .e project. The code of 
the project is to be written from the scratch using VB NET 1 • anguage and
asp.net.

The project is to be implemented as a set of programmed pa . h' ges, eac page
carries out a specific functions related to the project, the project is to be

programmed under windows XP operating system.

5.2 Coding Programming Language 

Before starting in coding, it is desirable to study the scopes of languages

and to match between the project requirements and what a specific language

offers. There are different programming languages and different DB

systems to implement the project, but after studying and analyzing all these

options, the development team has selected ASP.NET for coding the web-
• 

based application, SQL server 2000 for DB and Visual Basic.NET for

coding.

• Relationship between ASP.NET. VB.NET. SOL server2000; 

Aft . . h t vill be used while creatinger creating the design specifications that wI 
th · · the Visual Studio.NET and 

e web application, create a new proJect m ...
; by setting the initial 

create the interface for HEPCO web application '5 
. . . NET is used to write the

Properties for the asp.net web forms. Visual Basic. 
. . t actions are performed on a

events procedures that will run when differen 
• • 0 SQL server 2000.

Control or object. Then HEPCO database is built ustnS {j; 
to HEPCO is created, t is

Fr h d' t a connectionom t e visual stu 10.ne
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connection provides the facilities to
access the database .

access) from the web application. Since the I . (input, output,
desirable system : 

the internet and need a database handle .t d is to be run on
I s lata, ASP NET .

: " + Is choser 7hi is good to accomplish the project. It is built which 
I on .NET platform. 

% What is .NET platform? 

.NET is a platform that can be used for building and . 
·· · running the next 

generation of Microsoft Windows and web ar ·li pp rcatron .The .NET platform
consists of the following core technologies:

I. The .NET Framework

2. The .NET enterprise Servers

3. Building block services

4. Visual studio.NET 

• Whv Visual Studio.NET? 

Visual Studio.NET simplifies the development of powerful, reliable

enterprise Web solutions and increases developer efficiency by providing a 

familiar, shared development environment. Pre-build components,

programming wizards and the ability to reuse components that are written in

any language can reduce development time significantly. It provides

Integrated Development Environment (IDE) that provides a' consistent look

and feel, regardless of programming language being used. IDE provides the

tools that are used in programming as shown in figure5.l. [6]
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]F' igure S.1 Integrated Development Environment in visual studio.NET 

0 What is ASP.NET? 
Developing ASP.NET web applications in the .NET framework are

similar to developing windows applications. The fundamental component' of

ASP.NET is the web form. The web form is the web page that users view in 

browsers. An ASP.NET web application comprises of one or more web

forms. A web form is dynamic page that can access server resources. ° 

For example, a traditional web page can run script on the client to
perform basic tasks. An ASP .NET web form conversely, can also run server

side code to access a database, to generate additional Web Forms or to take

advantage ofbuilt-in security in the server. -~

101 



....... 
. . . . . . . . . . . . : : .... 

r • • • •:::: • • • • • • • • • •
. . . . . . . . . : . . . . . . . . . . . . . . . .

n-, ..... •- • , i : : : : : : : : : · · · · 
~ ... -· i ... ' : : : _: _: _: _: _: _: _: _:::::::. " ... - -·· -- __ .. ' ... 
lffl,I. - ----· ---- ' : : : : : : : : : : : : .a board Ring '' • · · • •.. pDodf ...- --------- ··-·----...·--.' nera! ·------ ... : : : : : : : : : ... : : : : : : .. 
gs--sci]Rrossf[@es]em. 
siooa Z ·-Reail-- ····- -------------- 

.... . . . . ...... 

gb] LunkButton 

sl I 
A Hy 
~ 

... : : : :

...... 
. . . . : :: : : : .

. . 
. . . . . . .. . . . . 

. . . . . . : : : : :: : : :: : :: : : : :: ... 
. .... : : .... : : · . 

. . : : : : : :: : : :· . 

~ 
~ 
backgrour 
bgcd;ir
~ 
bottomMa 15
buffer True 
chars et 

client Taro 

_J

,_-=:=......::-=· ----~ 
t background 

Tools Box
Editor

Browser

Properties

F igure 5.1 Integrated Development Environment in visual studio.NET

• What is ASP.NEY? 
Developing ASP.NET web applications in the .NET framework are

similar to developing windows applications. The fundamental component" of
ASP.NET is the web form. The web form is the web page that users view in

browsers. An ASP.NET web application comprises of one or more web
forms. A web form is dynamic page that can access server resources. ·· ..

For example, a traditional web page can run script on the client to
perform basic tasks. An ASP.NET web form conversely, can also run server
side code to access a database, to generate additional Web Forms or to take

advantage ofbuilt-in security in the server. -21
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In addition, because an ASP.NET Web F
. · orm does not rely on .h 

jde scripting, it is not dependent on the :[» the client­ 
sI 1e client browser t 

I · · d d ype or operati oystem. This in epenience allows you to d
1 

• no
sy_ Jevelop a single Web Form tha; 
can be viewed on practically any device that h 1 as Internet access and a web
browser

Because ASP .NET is part of the
.NET Framework, you can develop

ASP.NET Web application in any .NET-based language 
0 t, 

The ASP.NET technology also supports XML ser · XML .
vice. web services 

are distributed applications that use XML for transferring information

between client's application and another XML web service.

• WhyXJvfL? 

XML is the universal format that is used for describino and exchanging s-.% s 5s 

structured documents and data on the Internet. XML is defined by the World

Wide Web Consortium (W3C), thereby ensuring that the structured data will

be uniform and independent of web applications

XML define the structure of data in an open and self-describing manner.

The open and self describing manner allows· data to be easily transferred

over a network and to be consistently processed by the receiver. XML

document describes how the data is structured, not how it should be

displayed or used, it contains tags that assign meaning to tlte content of the

document. The stages allows programmers to find the data that they need in

the XML document

102 



Why SOL server 20002 
0 !' 

SQL Server 2000 is a powerful tool for t . .
Ind str -ladi: urning information into portunity. n us ry- ea mg support for XML h

op . ' enhanced tools for system
management and tuning, and exceptional scalability and

reliability make 
SQL Server 2000 the best choice for the agile enterprise.
It has the following features:

% High Availability: Maximize the availability of your b · . .
usiness applications 

with Jog shipping, online backups, and failover clusters. 

• Scalability: Scale your applications up to 32 CPUs and 64 gigabytes (GB)

of RAM. SQL Server 2000 has demonstrated record-breaking performance
that you can leverage

• Security: Ensure your applications are secure in any networked

environment, with role-based security and file and network encryption. 

• Simplified Database Administration: Automatic tuning and maintenance

features enable administrators to focus on other critical tasks.

• Data Transformation Services: Automate routines that extract, transform,

and load data from heterogeneous sources.

• Rich XML Support: Simplify the integration of your back-end systems

and data transfer across firewalls using XML.
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5.3 Database System 

The database system is created according t .h : 

,, :. {0the design that is descried% > 
chapter which achieves the system requirements. In the previous 

The tables of the databases are shown in the table S. I.

' scription 
Table name Description 

Customer Information 
This is the table of the all customers of HEPCO 

~ Web_accounts This is the table of the all customers who are
registered for online services ~ 

Services This table of all services for customers in HEPCO 
Services_types This table contains all types of the provided service

and its related cost.
Bill_read This table is created to provide information bills. .. 
Advertisement This table provides title and description of

advertisement and announcements.
FAQ This table provides contents and dates of frequently

and ask questions
Comment This table provides title and description of comment

and email for customer who sent comment.
Bank transaction This table contains all the transactions of paying bills

by bank
Bank_Login This table contains customers' bank IDs and

passwords
accounts informationBank accounts This table contains all tusers 

Table 5.1 Database Tables De 
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• Databases' tables description :

j, HEPCO database 
, 

Customer Information: This is the table of the all
customers of HEPCO 

[Field Name Data Type I Key Length DescriptionI 
Custom_ID Varchar 'PK 20 Unique number identifies thei customerTame Varchar : 20 Customer's first name

i 
!name Varchar 20 Customer's last name

JDC NO Varchar I 9 The number of the identity cardI 
Address varchar ' 100 Address of the customer' I
Phone NO Varhcar ; 

7 Customer's telephone numberI 
I

valid - boolean ' I Determines whether the customera 

still get services from the company
! or no

Web accounts table: This is the table of the all customers who are 

registered for online services

Field Name Data Type Key Length Description 

Identifies the web registered
account ID Integer PK 4 customer

The number that identifies the
Custom ID Varchar FK 20 customer 
PS W 

Varchar 20 Login password

The date of customer's web
Reg date Date 8 registration 

petetiines weather the customer 
Status Boolean l has logged in or not ' .

The number of customer's login 
Login NO 4 timesInteger . es whether the customer- Oetermm . . h

8 still getting services from the 
Last Login Date ipanyornot ­ - CD _com mines whether the user is a- I Deter 

_User type - ' Char -
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ustomer's e-mail address 

Services Table: This table of all services for .
customers in HEPCO 

~ 
Data

Description Length Key Field Name Type

Service ID Varchar PK 10 
The unique number identifies each service

Custom_ID Varchar FK 20 The number of the customer who owns this
service 

Type ID Integer FK 4 Identifies service's type
Establish_Date Date 10 Date of establishing this service.
Beneficiary Yarchar 20 The name of the person who gets benefits of

this service

Services types table: This table contains all types of the provided service

and its related cost.

Field Name Data Type Key Length Description 
Type_ID Integer PK 4 The unique number for

each type

Type_name Yarchar 20 The name of each
service

Cost Float 8 The cost for gach KW 
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Bill read table: This table is created to prov·d . e: •
Ide information bills, 

ield Name Data Type Key Length Description 
L- Decimal PK bill num 9

The number of the generated 
bill(each bill has a unique 

Yarchar number)[sevice_ID FK IO the number of the service that the
bill is generated to(unique 
for each service)

Issue date Date 8 The date of bill generationdue_Date Date 8 The date that the bill should be
paid before

Meter NO Integer 4 The meter's number
Cur reading Decimal 9 Current reading of meter
Cur readdate Date 8 The date of current reading
paid Boolean I This field determine whether this

bill is paid or not
pay_source Yarchar 50 The source by which the bill was

paid
pay_date Date 8 The date when the bill was paid
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d ,ertisement table: This table provides tit! . .
Ad'' I€and description ofad ; 

Olmcements. venisement andann 

Field Name Data Type Key length 
·•

Integer PK
Description [av_NO 4 A unique number for each

advertisement
Adv title Varchar 50 The title of the advertisement
'Adv DESC Varchar 500 Contents of the advertisement
Exp_date Date 8 The date after which the

advertisement mustn't be viewedView_date Date 8 The date when the advertisement
will be viewed in the screen

FAQ table: This table provides contents and dates of the frequently and ask question

Field Name Data Type Key Length Description 
FAQ _NO Integer PK 4 FAQ number

FAQ title Varchar 50 The question
FAQ DESC Varchar 500 The answer of the question

FAQ Date Date IO The last modification date

• 
d description of comment and email forComment table: This table provides title an

custome whr o sen comm

Field Name Data Type Key Length Description 
4 ... .. ... 

Unique number for each~ 
4Comments NO Integer PK comment

~ 
200 The contents of the

Comments cont Varchar comment.
The name of the user who- 50 UserName Varchar send this comment- The e-mail of the user who-- 50 email varchar sent the message AA 

»A» 

t ent
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12 nk database2-158 

Login table: This table contains customers' ba ] 
Ban! '' ank IDs and pass -q 

Data Type SworIs 
pield Name Key Length Description 
[customer_bank ID Varchar PK 20 

The unique number for each

bank agent which is given by
bank

Psw Varchar 20 Bank login password

Bank accounts table: the table that contains all users accounts information

Field Name Data Key Length Description 
oo 

Type .. 

Customer_bank_ID Varchar FK 20 The unique .number for 

each bank agent which is

given by bank

The number of the bankBankAccount NO Varchar PK IO
account for the customer

Name Varchar 50 The name of the
customer

Account float 8 The amount of moneyval 
that the customer has in-
his account.

~ 
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t ansaction: This table contains all transactions of bill'
Bank_U" 'S payments, 

field Name Data Type Key Length Description[rans_ No Integer PK 4
A unique number. that _,

identifies the transaction'custom_ID Varchar 20 The ID of HEPCO 
customerService_ID Varchar 10 The ID of the service

[ill_num Decimal 9 The number of the invoice
that is paid

Pay date Date 8 The date of payment
Money_paid Float 8 The amount of the money

paid
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4 4 Establishment of Development E, : • alvironment 
purchase the computers and the software r .

• equired for devel .opmg thesystem,
% Install windows XP

• install the required utilities

• Install the IIS; from the control panel, choose dd 
a remove programs then

choose windows components then add the IIS compor b . . 
: nent ry choosing its 

check box then chck Next as shown in figure 5.2, 

Windows Components 
You can add or remove components of Windows XP 

~ 

... _JG
To add or remove a component dick the checkbox. A shaded box means that only
part of the component will be installed. To see what's included in a component, click 
Details. 
Components: 

I~ ~ Indexing Service 
g"= aa Information Services s]> 
'LJ 3J Management and Monitoring Tools 
[l psi? Messane fl1ueniinr 

0.0 MB A _, 
0.0 MB 

I =: + 

15.9 MB 
2.0 MB 
n n MR v: 

Description: Includes Windows Accessories and Utirrties for your computer. 

Total disk space required: 
Space available on disk: 

0.0MB 
819.1 MB 

• •[ D ils. . eta ..

< Back :j[ Next> I I Cancel

Figure 5.2 Installing IIS 
. hi fi t a perquisite CD is required• Install visual studio.NET : to achieve t s rs ·- . ..,

then first VS.NET CD then the second VS.NET CD 

• Install SQL server 2000 software.
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, create the database, Relationships P ., nmary and F .
and foreign keys are created to ensure datats,,, ""en Keys all Primary

consistency 
create indexes to facilitate dealin . h ·o \gwitl database 

,HEPCO database diagram for the fin 1 d . . ..
ai lesign is shown in figure 5.4 

[_ 
Custom_information 
? Custom ID -··------ 

fnarne -
tn..ne 
IDC_NO
Address 
Phone_NO 
valid 

Bill_read 
g 'tl_rum 

Service_ID
Issue_date
due_Date 
Meter_NO 
Cur_reading 
paid 
pay _sou-ce
pay_date
cur_readdate 

Web_accounts 
~ acc.ount_ID

Custom ID 
Psw -
Reg...cfate 
~ 
login_NO 
Last_login 
User_type 
E_Marl 

Comment 

~==!- ·- 
UserName 
Emal 

FAQ ~;:~--------
:jFAQ_OATE

Services 
®[sea_r ­ 

Custom_ID
Type_ID 
Establish_Date 
Beneficiary 

Advertisement 

j:~=: ---- - 
Adv_DESC
Exp_date 
't'iew_date 

) 

Figure 5.4 HEPCO database diagram

Bank database: 

-Database name: Bank.

-Database Configurations: Banlc database configured with the default

configurations except file property which becomes I megabyte growth with 

llilrestricted file size.

Figures. 5 shows that bank database is ereated.
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[ Pemmi om [ Optiom [ Fil [ 
c9gr0ups Transaction Loy 

Data Fles [Gererel {Transaction log lles-------- -------File Name 
Bank_LOO 

File properties 
V Automatically grow fie
'File growth------------------- Maiimum file size------ _

r. In megab}(es:

By percent 

} ® Unrestricted ile growth 

_J
_J

__ _ Delete j 
-------

Restrict file growth {MB} _J
_J 

Figure 5.5 Bank Database Creation

• Create the database, Relationships, Primary and Foreign Keys: all primary

and foreign keys are created to ensure database consistency.

• Create indexes to facilitate dealing with database

Figure 5.6 shows Bank database diagram
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Bank_accounts 

s [customer_ bank_1Do] 
BankAccount_NO - Name -

- Account_yal 

l

~ 
Bank _Login 

3[re 

Bank_transactor Q/Trans_yo"' 
Custom ID 
Service' i 
bit_rum 
pay_date 
Money_paid 

Figure 5.6 Bank Database Diagram 
Created stored procedures: 

The desired stored procedures were created to serve the system needs for

input and output processes. They are shown in table 5.2: 

Table 5.2 The used stored Procedures 
Stored Procedure Name Stored Procedure

y 
Description

genbill t stores the bill information in the database.

getbill It retrieves the bill information from the

database to be viewed on the browser to the ser
. getcon t retrieve consumption report information from

t

he database

login It get the users' password and ID and check
whether they are valid to log into the system

- It get the customer's ID and JDC and checkreg
whether he is a valid HEPCO customer 

e 
"&> 

currently- HEPCO e-service valid 
regl

It register the user as a

user
[ f the logged in user as true

It makes the status o o -
updateweb
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viewadv and increases the logging in times
It view the ad · ·

Vertisement wit, . 
• :. according to theexpiration date

5.6 Coding and Unit Testing 

In coding stage all the pages (web forms) were implemented and all of the
. t and output processes were programmed also the d • ed fu . mpu ' esrr nct1ons
were programmed.

During coding process , each activity is tested to be sure that it works
properly, testing is accomplished by entering inputs that verify the output

accuracy, this helps in capturing errors from beginning of coding like logic
and syntax errors, the final testing is done for the whole project . Figures 5. 7

and 5.8 show an example ofthe programmed input and output screens.

Advertisement Maintenance 

; l Advertismetilfmain! II Title. !.._l_he_,_p_co_~
--. Descnption

' FAQ maint L 
ll I 
, Generate Rer irt ' 

\f Hew comments] v. 

view Date
., .... ,r';IJOt 

SEES5KAW,E] 
~/.:.1!:Ul..tlll
]2 4 s s 1 £ 
t!!.!!!!!!H!i 
16 11 14 19 1l Tl 1!$ 
ii s 4 n u 
~ !!_~ 1 _J___J_L

Expiration Date
-------·--

A Ea ARIE- NE 
1!:f11il!li.lll
:=)zil!!.l 
± u p 1t 1 14 1$ 
1' !! !! !!. tt ~ 1! 
; li ~ !! !1. !! ~ 
j !! _L} __ _!___L. t_

• t I • •
1

• " ' • to
PCO e-services which a!.!ll 1/24/2005 1/25/2005Welcome to BE . es wherever theyt get servic Select Welcome alllow cusotmers O 

---------- - 

are __ ---------·-

. 5 7 Add advertisement Figure » 
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cs J 
· ·· ···a1nt jielsn.= 

,:;-- 

"Fi . ..----· ·- --1
=
Gefl8 

= i:wvrcommehtoj
=

Advertisement r • -atntenanee ----
Title

Description 

3
12126/2004 12/31/2004

3
1/3/2005 1/12/2005

' Select r
12126/2004 1/10/2005

12126/2004 12/26/2004
Select hepco welcome in HEPCO COMP 1/30/2005 1/30/2005 I

Figure 5.8 The result of adding the advertisement 
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mary and Recommendation ;7Sumi 
tablishmg the development environment, creatino the requ· dfer es. ng uire A . I .. 
and program,rnng the system 11 IS required to test the wholedatabase,

erformance, which is accomplished in chapter 6.system P
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Chapter

Six 

Testing



6,1 Introduction 

After coding and implementation stage, {}, 
e ' t e system must b

ess of the system is the process of validat' . e tested, the testing
proc ion and verification ofth
components separately and for the system as one unit. e system's

This section is concerned with testing the 
5 System to ensure that it p ..b ertorms as expected to e.

This process is done in four successive levels, these levels are:

1.Module and Unit Code Testing: where each operation was tested. d' .d
Individually to ensure

that it operates as expected, here thread testing was used.

2-System Integration Testing: Testing the project when all SW components are
combined.
3-System Testing: Testing the project when all HW, SW, Procedures, and Manual
components are combined together.
4-Acceptance Testing : called Validation or verification, it is to test the project against
the original project requirement.[7]

6.1.1 Testing Schedule 
During programming the required testing for each accomplished process is done, and atS 

the end of the programming the testing is done for the whole system as one unit, table 6.1

shows the schedule for testing.
r Table 6.1 Testing Scheduling 

s" 6 7 

~ 

l st 2 3" 4 
week week

week week week week week
s

Module and Unit Code
[Testing # A ;» 3 : :_,

System Integration
.. , ... ·•; .

[Testing 
System Testino

~ 

0 "· £> ·- ~ 
[, . ' ..
Accept .ance Testing 

Virtual work
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Mdule and unit code testing 6.2 10 
II system units and modules were tested against its : . 

A >SP®cifications using tr&,y,,, h · · d reac test nsured that the units anc modules performed. tung, the test e as expected.

fi II wing are some samples for mod I t •
The o o u e testing and its associated results usinj 

thread testing:

testina for "Login" module.j.The ' 

Testing Method: Path testing

Conformance to specifications: testing results has showed that the module performance as
ted this is explained in table 6.1 and the flowchart for testing process is shown inexpec , t:,

figure6. l.

TABLE 6 2 L . T t C . ogin es ases 
Test data

Expected output Actual outputTest cases
Login ID password

accepted user as
accepted user as

adminstrater a qwerty 4 b-c-d-e-f-g-h 123456 )
adminstrater type

type

accepted user
accepted user to get

to get servicesb-c-d-k-l-m-n 2345 234567 
services t 

Invalid
Invalid usernarne or username or 

b-c-d-i-b 2468 234567 password password -
username or 

,..__

"[> me or password is password is notuserna 
b-c-d-j-b6 not filled in filled in --e 

l 
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Start

b 

customer ID
Password

All inputs are
filled in

Type=

k 

run query

g

run query

m 

n 

4% Flowchart Login Testing Figure 6.1: ·99 
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,,The testing for "Change Password" module, 

Testing Method: Path testing.

p·,yformance to specifications: testing results on ~ s as showed th t.h 
· · I · d · a t e modul ected, this is explaine in table 6.2,and the fl '°performance as 

ex e lowchart for testing { 
6.2. '8Process is shown in 

figurev.z. 

TABLE 6.3 Change Password Test © 
ases 

gas> Test data

Old_passwor New_passwor Passw 
Expected Actual

ID d d output outputord_confirm 

123456 qwerty Alah 124 Alahl24 Set a new Set a new
password password

One or more One or more
123456 Alah 124e Alahl24e input is not input is not

filled filled

Invalid old Invalid old

123456 Ppu Alahl24e Alahl24e password or password or

ID ID 

efi Password Password

123456 qwerty Alah 124e Std123 confirmation confirmation

failed failed
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2
I. ID

Old3 Password .new pa 4 ssword 
. password 

con firation 

n

Login password = 
new password

store res u It in
database

c> 
Figure6.1: Change Password Flowchart 
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. for "Bank Login" module.re testing 
!',,,± Method: thread testing Testing 

specifications: testing results has showed that the module performance as·mance to spec I

con/
01

" • • lained in table 6.3, and the flowchart for testing process is shown ind, this Is exp expect€u, 

fiaure6.3.

TABLE 6. 4 Bank Login Test Cases 
I 

Test data

Expected output
Actual output

'

rest cases
Login ID password

~ asdfgh accepted user accepted user j 
~ 

12345678 b-c-d-e-f 

I Invalid
» 

Invalid username or 
username or 1234586 asdfgh, 

password
password

b-c-d-g 

usemame or
password is

password is not

'

username or
- not filled in

filled in ­ 
b-c-h-g 

l 
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Bank ID

No 

' Display
e-payment screen 

fl I 

Y -0 
Figure 6.3: bank login Flowchart 
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S ste.Dl Integration Test 
6.3 3¥ 

I·re the integration of all modules was tested t 
HI to ensure that the who] 
rforms as expected, scenario based testing approach o e system

pe was used so that thintegrated based on the use scenarios. e system

Test results: the testing ofthe ·system integration indicated h
t at the system perfonnJas expected.

6.4 System Testing 

The system testing for the project indicated that all HW, SW, Procedures, and
manual components are combmed together and working consistently.

Here are some snapshots and their associated results in the database:

Figure 5. 4 shows the inputs for the login page, when the user login, user's password and ID
is checked through web_accounts tables

- , HEPCO - - j, 

comments I' 

·· · Regestrat1on· .. - Ii 

versmeEs ] 

Con@oi Us] 

• FAg ] 
= ·.-HELP ...... -· 11

Hebro Electric Power Company (Heppe) 
: 3 2002 

• , .1. i wasesiahlisltec m - •,. h Jdin<>com:pan' wa1Heprc) is a private share .o' "" -·

· . _ "' , in -tltt Hebron &. ib ·· "elecmcal enei,,) :umatdvHepco is respon5ihle fo1• disn umtgf M.,umers is 27000 ~pro. , ,
. ·-• UJtiliero co,~Halhul regions. The tot.u ll -

,,. .. 'tv to iis custamers 1n 
· deliveiing ekcmci ·· , Jc sll!lJ_JiY ofThe primary concern ofHepco 1.11 afe efficieni and rdiah , •'

_ : ., • to ensure as ,its coressiort area. 1S 

electricity 

Login II> 
123456
as.sword 

•••••• 

Lo in snapshot Figure 6.4 g 
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figure 5.6 shows that the password is encrypted

t 
I Wt'f3CHI Help

.2, le -:::·· ntl ' 0.. SL .· · , (<=- .o, 
}II iic° ~ mi ' : ~ v ,· · ... , <• Iii
g$I - Custom ID 
suntI 3345 

► 1 ~
14 1234 
18 

*

Ps¥I Re date ~ <=>?@A 2-i/01/2005 1 . NO 
lr,sts<-8> 2-i/01/2005 43 27/joos U,.e, t0

u ;<=>?@ "ll/01/2005 1 
01/01{19000

0 A <NL> u 

Figure 6.5: Web_accounts table

. 6 6 shows the page after logging in as an administrator; the administrator screenFigure . th d . . ddescribes briefly what ea nurnstrator can o.

i
'--vi-ew_c_o_m_m_e-=,nt.:-s7· , ! 

Advertlsments maint j; l 
. !

I

FAQ maint :i =; 
I Generate Report I: i ·--- ! 

BiII 

., 

as an administartor you can: 
nt by customers .also can maintain view the comments that were se . 

• d genertate bill. . c-AQ Generate reports .an he advertismants .tr · 

. e6 6· Adminstrator Snapshot Figure .v: 
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Fi£ 
re Y Figure 6.8 shows the logging in pr00eg, to the bank website, and

the input data with its associated data in the bank database, it is shov

ARAB BANK 
E .1.777 & k\$1 htbii1$ I¼ 

IP 

(iiaiietl t 
s 

I 
r 
T 

•••••• 

gggESEESE nk login 

Figure 6.8 ban 

k login tabl, ed in Ban - The data stor Figure 6.9 
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After the user login to the bank website h . . .
e can pay his bill

reen which the user can see. and figure 6.IO showsthe SC

[Help] 

On Line 
Payment 

Figure 6.10 logging in to bank website

130 



Acceptance Testing 
6.6 

Ystem was tested against requirements s .fi . 
The S)... ·pecifications and 

. rnents are ach I eved. n table 6.4 show h ·
equiv} - Sthat all the 

Table 6.5 Requirement ach; 
Ievements 

Requirement 
Achieved I , 

» 
Registration for online service ✓ ---- Login ✓ -
-
Logout ✓
Changing login password ✓

~Viewing announcements and advertisement ✓

Viewing Help ✓
} .. 

Viewing FAQ ✓
Reporting comments ✓
Viewing company contact information ✓

Viewing Bill ✓

Viewing Consumption Report ✓

Viewing Bills Status ~ 

Prompting to Bank Website ✓

Bank Login ✓;:,

~ 
✓Bank Help

- ✓Online Payment Using Bank Website
es» 

✓Bank confirmation. .. 
»a ✓Viewing Comments --- -r--. ✓ -· FAQ Maintainace ----------- Reports Generation
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ements Maintenance nnounc 

Bill's Generation 

», xML wsanons', < Generating 

✓

✓

. the testing of the system indicated that the system performs as expectedrest results. 
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d recommendation mary an . . . 6
_
1 
sum . 0 

the system using the four steps descnped above, and ensuring that its
p.fter teS

t

lll,, the expected results, its determined that the system is ready now .matches p,rancS ", p laymen. for deillP 

-I 



---- Chapter

Seven 

Maintenance 



Jntrod uction 1 
. chapter describes how to sta11 work' .

This ang Wtth the syste .
. nment that the system will work in h . m, the establish,, 

vir0! What is the pr ent of the rocess of d
maintenance plaQ.. eployment, and the

7 Establishment of production Environment 
The main goal of HEPCO new system is t idd 

. . o a an application that w . 
Internet to work with their local computerized system. orks over

In order to install this system (product) a cei1ain .environment for the :lj . c tent and server
is to be established. To operate the system many th' 0 h

·. Ings that are necessary like the 
operating system, the PC s and the UPS; this is a technology that h 1 .

• .€ ps m case of
disconnecting the power, it gives the user more enough time t h' .0 save the data. and
prevent the system from being scratched. 

To start working with the svstem: 

• The system needs a server that is connected to the Internet to host it.

• And a client is needed which will interact with the system; the client PC requires
\

windows operating system and internet explorer (IE 6).

•Communication lines. which connect between the client and the server.
' 

•Data backup, making another copy ofdata is important in case of any lose of it.

The user needs to do the follow·ing steps + 

T :t th address that will connect• um on the PC, and on the internet explorer brmvser Wll e e

him to the system

·Wait to load the system 

·Get the message that insures the system is connected
·Star · a mteracting with the system

y /y I 



Maintenance Plan 
7,4 MO 

se of the total failure, the system hIn ca as a backup d
ata, also · nee the programmer team can follow th d ' In case of erro ccurre e co e and m: ' . rs

0.., aintainit. .: . le errors may occur will be solved and th 'a single error or
mulip!'. ¥ go to a specific ,, 

di. a if an error occurs during the imple . Page. For error
pandl% mentation, the e 

· 11 b :. aror message dition of that error wI ·e displayed on a web an ~
descIIP page, then the custom .

dor and tell him about the error. er must call{he ven 

Wh n the programmer fix (handle) the error, he must mak . .
e c unit testing and inteoratino

ting to make sure that the last modifications do not affect t he °" "% 

teS!% to t e whole system
performance.

Finally, the corrected pages or components must be deployed and publish it to the
web server.

The program purchaser can call the programmer using a special form Fig 7.1, which

contains the error information and description, and then the programmer must record

each step in another form (Fig 7 .2).

Software Change Request Form 

Software Change Request (SCR) 

Type: 

( ) New Requirement

( ) Requirement Change

( ) Design Change

Requirement No Date: --------, 

( ) Suggestion for Improvement

( ) other:·---------

( ) System Problem

( ) User Interface Problem

( ) Documentation Correction

(Screen/report
t d change. for the reques e .es.:.,, . documentation cription: Please attach supporting 10 

Printo t d t )uts, document pages affecte ,etc. ·m 
Request Fon 

F. 7 1 Software Change 1gure • 
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pow To Complete The MAINTENAN 
AU" iCELOG 

This change control log form is included -
as a suggested

aintaining software change request data incl 1· format for record·
ma!_. " JHding change: /g and 
ailed Status Information form is available 8 s to docurnentaf

peta e to record sup I !On. A 

d software change requests should be maint . d . p ernentary details. Th I
an (aine in the S e ogystems p · Toject Notebook, 

Definition of the LOG fields

Pa2e No: Enter the appropriate page number ofth 1 o o' IC og sheet.

Log Date: Enter the date control log was started.

System Name: Enter the name and acronym of the system to be managed.

J 

Request No: Enter the unique sequential number assigned to each request ~m the

request form (i.e., software change request form, etc.) 

Reqmnt No: Enter the unique number of the requirement to be changed (if known) on

the request form.

Date Submitted: Enter the date the request was submitted to the maintenance team.

A . . ~ . . 1 · fi rmation obtained from thepproval: This area is for recording request approva m 0 

request form.

Change Approved: Enter the date the request was approved.

Ch as disapproved.
ange Not Approved: Enter the date the request W 

"Hold." II uest was placed on o .
old (Future Enhancement): Enter the date the req

the status of a request.
Stats- T . . . fi rmation abouts: his area is for recording basic into 



. al Evaluation Phase: Enter the date th
'fecbn1c, e t hmi 

ec ical evaluar
el1ced ion of thcomme' e request

Cllange In-Progress: Enter the elate work began 
g on the request C .

hnical Evaluation Phase" (if applicable) d · sually, the areas
"Tec! anc "Chan, 

· 1 " ge PProved" h. d prior to postmg the 'Change In-Progress" d Should be 
entere ate. Work on m '

be initiated without a technical evaluation and fi 
1 

°st requests should
not formal approval in the request form.

Canceled: Enter the date the request was canceled.

Taruet Date: Enter the estimated date that the request will be com
I

d d
Ip ete an ready for

release/implementation. 

Date Complete: Enter the actual date the request was implemented.
'·% 

·a 

y m ( 
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1. Administrator n anua] 
% overview syste! 
pCO e-services 1s a web based database
pµ system that enab] 

b
the services that are provided by HEPCO t k . . es users to get ove 

the we , O\now mc 3r 
al ore about th 

h 
.. , to it see user manu · lese services 

and 10 

an administrator you can generate bills, main:·"'· ad .As 'ath Ivertisem 
· ( AQ) · ents and fr ed questions F , view users comments. an! 'quently 

as} ° ' generate reports (
customers, customer profile). number of

System requirements 
In order to install the system you need a pc (server'J lhat is . · connected to the internet 

to host the system
4 

Then you must attach the database to the SL server 2000 and co th PY e system to

the pc.
And start working with the system

How to use the system as an administrator 
Add your account. to. Web_accounts table in HEPCO database; don't forget to set

User_type to 'A'
Then make sure that you are connected to the internet, visiting HEPCO e-services

website.
Login with your ID and password, which you have already created in the SQL.



as an adinist.rtor yo can: 

Click on the button that pfrforms the task that you want to perfonn, here are a
description ofhow to perform these tasks:



tion: ill geoe111 
JJ en.era.le bill button the following w.~;.r . ..
click oo g ---· . . ~~•--· ?.f.?~':-, ;"'·,·~· C IU.i.ron: rt:. .. ,IC. ~~- . ~ 
th; nw> A&STI 'POW4} '¢ pg+y . i ,I . .. - iilr-'u~J 
4 
lc:lIC-J 
1~ ---­l~s@j~-main J; 
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Choose Qb'iomer ID from the dropdown list, senice ID, enter the current reading
to the text box,. current reading date from the calendar then clickgenerate bill button

You must be confirmed that the bill is generated.
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Choose customer ID from the dropdown list, service ID, enter the current reading

to the text box, current reading date from the calendar then click generate bill button

You must be confinned that the bill is generated.
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• Add advertisement: enter title, description, view date and expiration date then

click add button
• Delete advertisement: select the advertisement you want to delete then click

delete.
• Update advertisement: select the advertisement you want to update change its

contents then click update
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Also you can report.comments and questions to HEPCO

How 1~~) use the system as a customer: 

First you should be connected to the internet, visiting HEPCO e-services website

The following screen will appear:
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After that put your HEPCO ID , choose your own password with not less tban
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characters, confirm your password ,put your IDC (Identity card number) and your ~

mail then click submit .
Note: You can't register more than ONCE and yourpassword muslll't equal your

customer ID
Now and sword and The 
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Here are all the services, click in the service you want.
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Bill payment 
First you must log in.

Click on bill button, the f9llowing screen will appear: 
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cart see your bill, you can print it or save it
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After you have been logged in you must provide your bank account number

You can't pay your bill without having a bank account!
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That's all. ···., 1OW your bill h:a.s ~)€:eiri. paid the action will be taken within the coming
24hours.

Change password 

First_you must login, click on change password

Then enter your ID and old password, new password and confirm it again
Then submit, the following screen is shown to you
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~- -- sword has been changed.
If every thing is okay you should be confirmed tbat your pas ·
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