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1 .,+"-+%&  

1.1").+*   

 LM NF,- O  P7'$&' QR(R8 O :   S&   77%# H# S&0D' .$/0&' "1380   !#<=D' E(>/* 

2)#(#@*0"H'0=?M T,0 U "!#$%# S&: 52#0>?#&' !#<=-." 

             2")&0 52"=0V#0 7@2=8 2)& W7BD' !#<=D' H# 2,7(XV 52#0>?#&' !#<=- H:

              2")=# E"V&0 52#0>?#&' !#<=D C'0=D' H# $($?&' L&2=,0 U2,7(Y H8 2,R(#* ZA2@B

+'$,-0 [R(#* ZA2@B9#'$B*3\ .$$/#  .  

   62#>?&' ]9M̂_](0}    147 JK7#&' 7<='1 {       9"=: `(/ T3$=)&' 12<=&2M 52#0>?#&' 12<=

     !('$M&' Ta !K2/M U9A2=MM 12(%&' $=8   S&:         9A2=M H# W0$K&' !3'7$ 1** `(/ E(>/*0 I(IB*

9*K#7M0 9#(#@* 1*( 1G H#0 .12<=&' .2(/ .70$M 5'0IB&' [b, S#3*0.  

    .$/0&' [b, H:           EV& E@c# d7_ 1($%* 2)(a 1*(30 77%#&' !(%M& !(323- !#$%# T,

NF@c#0 N'$(K N2#)a !#<=D' E(>/* 1)a S>8 P7'$&' QR(R8 L$823* !%(7IM 72VaD' [b,.  

  

2.1!"#$%& /&"01   

( L=# J40*    62)*=\' $?M P7'$&' QR(R8 #         N'7$2"4 H0V* H- .$/0&' [b, !3'7$ H

H- S>8:  

1. #0>?#&' 12<= +7?̂*52.  

2. 52#0>?#&' 12<= 7@2=80 ZA2@B $$/*.  

3. 52#0>?#&' !#<=- C'0=- H(M e7c*.  

4. .2(/ .70$ d7_*!#<=- 52#0>?#&' . 

5. !#<=D' E>/# ZA2@B 7Vb*. 

  

3.1!"#$%& 2(341   

            H# !=0V# T,0 U77%#&' 5'$/0 !(%M& !#)# !#$%# .$/0&' [b, 7M*?*1234-  !?M7- 

!3(A7 : E0D' 13%&' :   #&' 12<= d7_M S=?(      [7@2=80 9@A2@B0 9c(7?* `(/ H# 52#0>?

    T=2G&'0 E0D' H(a$)&' TIX( 'b,0 .         52"#0>?#&' !#<=- C'0=- H2(MM S=?(a T=2G&' 13%&' 2#-

   ̀ &2G&' +$)&' TIX( 'b,0 .  ̀ &2G&' 13%&' 2#-0 :e7I*(a   S&:        !"#<=- 62"=M E"/'7# d7_

    JM'7&' +$)&' e%/( 'b,0 U52#0>?#&' .   7(BD'0 JM'7&' 13%&' 2#-0 :     H"8 N2(a'0 N2/7_ 1$%(a
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               e"%/( 'b",0 U9"(a 7a0** H- fK( T*&' 5'7$%&'0 9*2c@0 9@A2@B0 E>/#&' !(@B_

P#2B&' +$)&'.  

  

4.1!"5(3+%& '&6&7-%&   

 P7'$&' QR(R8 :            E2@"*'0 !"(#,- H# 2)& 2#& !(&2*&' 5'6'7%&' JK'7* H- E02/

         0 2)#)a S>8 L$823(3 'b,0 U.$/0&' [b, C0g0#M e(G00 7_2M#    [b",0 Ue#?M 2)M2?(*3'

T, 5'6'7%&':  

1-Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.   
2- Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart and -Winston, 1999. 
3- Hoffer, J. et al., Modern Systems Analysis & Design, Second Edition, 

Addison-Wesley, 1999. 
4- Kendal, K., and Kendal, J., Systems Analysis and Design, 5th Ed.,2002. 
5- Lejk, M. and Deeks., An Introduction to Systems Analysis Techniques, 

2nd Ed., Pearson Education Limited, 2002. 
6- Satzinger, J., Systems Analysis and Design, 2nd Ed., Thomson Learing, 

2002. 

7- Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 
8- http://www.psut.edu.jo / computer science/ staff/saleh abu-soud 

  

5.1 !"#$%& ,3&7"% 8)%9 :(*#* (+  

   9(&: ;2*/* 2# EV H:OP7'$&' QR(R8O   H- 0", 2)M2?(*"3'0 .$/0&' [b, !3'7$& 

         !3'7$>& f32=#&' H2V#&' !A()*M 5#4 $40 L&b& N'$?*3# N\0- H0V* .     S">8 CF"I\' E02/

         & 2#& 2)=# J(I*3* 2# .6'740 .$/0&' [b)& !@@B#&' JK'7#&'         6'7"G: T"a 7"G- H"# 2)

.$/0&' [b, C0g0#M L*2#0>?# .  
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2 .1+;<'(+$=>+%& ,.?@(?A$ (   

Information Systems and their Characteristics  

"12<=&' "         !a7?#&'0 !3'7$&' C07a H# $($?&' Ta 1$B*3( h>I@# H8 .72M8 . $40

             T"a  E@/ Qb&' 7(MV&' 70I*&' 7G: <0/># EV_M 9#'$B*3' 70I*    f0"32/&' !"#<=-

 !(=07*V&i' !K&2?#&' !#<=- 72_*='0(Electronic Data Processing EDP) .  !"#<=- H:

          H# N'7(GV0 UE2#8D' !#<=-0 !(82=@&'0 !(3$=)&' !#<=D'0 U!(82#*K\' !#<=D'0 U1(>?*&'

 !#<=D'07M*?* 2,7(Y 10(&' 2=#&28 Ta !#$B*3#&' !#<=D' S>8 !>G#D' H#.  

  12<=>&0             1- !(M0"32/ !"#<=- 5=2V- j6'03 U!#<=D' HD L&b0 U+(7?* H# 7GV-

               .R"(## 52c"@ 2")& HV&0 Ue(MI*&' +F*B2M k?M H8 2)g?M +>*B* U!(M032/ 7(Y

 2)& !#<=D' EVa l2)8'0=- +F*B' S>8 !#<=D' EV 2)(a L7*_*+*,-.  (Elements) EG#

    i'0 H(='0%&'0 Uf(3'0/&'0 UeA2G0&'0 UH(#$B*3#&'    m&' U!?M*#&' 5'6'7K ...   7a0"* fK(0

 '/0,-$ '12/ (Environment)            52"?#K*&' H"# !M(74 !=($#&' Ta H0V* L=M&' !A(Ma 12<=>& 

              .$(?M0 NFG# 6'7/@&' Ta 5=2V 'b: N!M32=# 7GV- H0V*a TA2(#(V&' J=@#&' !A(M 2#- U!(=V3&'

       $0K0M !#<=D' EV R2*#*0 UH2V3&' H83.,)4 (Interaction)      J"# 2)g?M 7@2=?&' H(M

        W7B- !)K H# !A(M&'0 7@2=?&' H(M0 !)K H# k?M .        12"<=>& H0"V( H- f"K( N'7(B-0

5&678  (Goals).$$/#2)%(%/* S>8 12<=&' E#?( `(/M N2%M3#  .  

 HV#( L&bM0 O  P7'$&' QR(R8O +(7?*  9,:-%&     H"8 .72"M8 9=nM  :  ';."$<$

       (/ '/0,-$ '12/ => ?6"<"$%& +*,-@%& A$ '$:-$        +;*,-@%& BC;7 A2/ 3.,)4 6<"2 D2

E,F/0$ ,G2H. I)4$%&" '>+@$%& 5&67J& A$ '."$<$ I2F(4% '2<+,K%& '12/%&".  

  

 L,M-)1(  

            1"G Uk?MM 2)g?M 2)*=72%#0 2)@(B>*M 140 U12<=>& W7B- 52c(7?* H8 `/M'

52c(7?*&' [b, Ta +F*B\'0 9M2_*&' 9K0- +_*V'.  

  

    - fK( U52#0>?#&' 12<= +(7?*&     52#0>?# !#>V S=?# N\0- +7?= H .  J4'0&' Ta0

T,0 !(M032/&' !#<=D' Ta !@2B f02=*&2M0 N'7(GV 1$B*3* 52/>I@# !GFG L2=,:  

•   52=2(M(Data) :         S=?# 2)& P(& T*&' 12B&' 1247D'0 R0#7&'0 +07/&' !80#K# T,0 

 0-5'7'7%&' b2B*2M $(c* \ U!4$ 7GV- S=?#M. 
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•   52#0>?#:(Information)         hM@"* `(/M !M0M#&'0 !c=@#&'0 !K&2?#&' 52=2(M&' T,0

!(&2/&' 5'7'7%&' b2B*\ .$(c#. 

•   !a7?#(Knowledge) :         .$(c# H0V* T*&'0 N'$7K* 7GVD' S=?#&' 5'b 52#0>?#&' T,0

!(>M%*3#&' 5'7'7%&' b2B*'0 ;2*=*3F& . 

 

 =4&C%& 92"F4%& 'H108)1( 
#0>?#&'0 U52=2(M&' H(M e7c&' H(M!a7?#&'0 U52.  

  

   #)#&' 52c(7?*&' [b, $?M!         `"(/ U52#0>?#&' 12<= +(7?* Ho' 2==2V#pM hM@- U

              52(0*3"#&' J(#K Ta !a2V H(#$B*3#&' $(0R*& 1$B*3( Qb&' 12<=&' L&b 9=nM 9c(7?* HV#(

 52#0>?#&2M !(7'$i' .  E0%&' 2==V#( L&bM0O  P7'$&' QR(R8 O       Qb"&' 0, $(K&' 12<=&' HnM 

 K7B# H0V*           L&b e(%/*&0 U52#0>?#&' !#<=nM S#3* L&b&0 US=$- $/V .$(c# 52#0>?# 9*2

!(*o' 52c@&2M 52#0>?#&' 12<= +@*( H- fK(:  

•               U9"*FB$# !/"@ H# $Vn*&' `(/ H# 52#0>?#>& !&2?c&' !K&2?#&2M +@*( H- fK(

52(K#7M&'0 .R)Kq& EG#D' EFX*3\'0. 

•       >& !&2?c&' .7'$i2M L&bV +@*( H- fK(        .7'$: 52"(>#?M !"(2=?&' `(/ H# 52#0>?#

2)*#F30 52=2(M&' !(73 S>8 <2c/&2M 12#*,\'0 52c>#&'. 

•                !a2"gi' !&0)3"M R2"*#( `"(/M !#2*&' !=07#&2M 52#0>?#&' 12<= +@*( H- fK(

              $$80 E#?&' 1K/ Ta .$2(R&' !(/2= H# N2=7# H0V( H- L&bV0 U9(>8 fI_&'0 E($?*&'0

M%*3#&' Ta 52(>#?&'E. 

•         H"#a N'$"(K 12<=&' HV( 1& 'b: JMI&2M0 9A'$- H8 1$B*3#&' 62g7M $(K&' 12<=&' R2*#(

9A'$- H8 [0#$B*3# Sg7( H- f?@&'. 

  

 

 =4&C%& 92"F4%& 'H108)2(  

r!#<=q& !&2?c&' .7'$i'0 !&2?c&' !K&2?#&' H(M e7c&' 2#  
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3 . B&$<11+;<, '(+$=>+%&   

Types of Information Systems 

              T"a H(#$B*3#&' $0R( U.$/0&' [b, Ta N2%M23 9c(7?* 1* 2#V U52#0>?#&' 12<= H:

     H: b: U52#0>?#&2M !a2V !(7'$i' 52(0*3#&'   Q-        H("(7'$: H((0*3# H# .$28 H0V*( 1(<=*

2#,:  

• !(=(*07&' !(#0(&' E2#8D' W0*3#. 

• 1st3%]( [70$M Qb&' Q7'$i' W0*3#&' S&: K: HV#( U52(0*3# .$8T*o2V 2)&2#: 

o 2)*#)#0 TK(*'7*3\' $?M&' 5'b 2(>?&' .7'$i' W0*3#: 

!  1(<=*&' +'$,- $($/* (Objectives) 

!  $7'0#&' $($/*(Resources) +'$,D' [b, e(%/*& !#RF&'  

!    5232(3&' $($/*(Policies)          2)#'$B*"3'0 $7'0"#&' [b", 7(a0* 1V/* T*&' 

2)=# Z>B*&'0. 

b, 52I2_=& T=#R&' W$#&'!=3 H# W0*3#&' ' S&: 5'0=3 7_8.  

o              2)#'$B*"3'0 2,7(a0* 1* $4 $7'0#&' H- H# $Vn*&' 2)*#)#0 SI30&' .7'$i' W0*3#

     2)(>8 ec*#&' +'$,D' e(%/*& E2?a EV_M .    !(7)_ W0*3#&' 'b, 52I2_= H0V*0  0- 

!(0=3. 

o   2(=$&' .7'$i' W0*3#   0-       #&' b(c=* H# $Vn*&' 2)*#)#0 !(a'7_i' .7'$i'  .7(X@&' 12)

  E2?a0 h(/@ EV_M .          T#0"( W0*3"# S">8 W0*3"#&' 'b, 52I2_= H0V*0  0- 

T80M3-. 

  

 

 =4&C%& 92"F4%& 'H108)3(    

1(<=*&' Ta !(7'$i' 52(0*3#&' T, 2#rrW0*3# EV 52#)# T, 2#0   

  

             +">*B* 52I2_"= 52(0*3#&' [b, H# W0*3# EV& H- UP7'$&' QR(R8 U</F=

   ## W7BD' 52(0*3#&' H8  N2#*/ Q$u( 2   S&:      52#0>?#&' H# W0*3# EV 52M>I*# +F*B' .

                .7'$i' T"a [2"=$- Ta0 2(>?&' .7'$i' Ta 9*2(0*3# S>8- Ta I(IB*&' S>8 R(V7*&' W7=a

              .7'$i' T"a !I"30*# !K7$M0 SI30&' .7'$i' Ta !M247&' S>8 R(V7*&' </F=0 U2(=$&'

2(>?&'.  
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      # W0*3# EV& H- !&0)3M v*=*3= L&b>a         'b 52"#0>?# 12"<= 52(0*3"#&' [b, H

        !&2?a !%(7IM W0*3#&' 'b, 52I2_= 1$B( `(/M !=(?# 52c@'0# .     C'0"=- H2"(M HV#(0

c>*B#&' !#<=D'!T*o2V 9#$B* Qb&' W0*3#&'0 :  

1(  !(#0(&' !(=(*07&' E2#8D' !K&2?# 12<=(Transaction Processing System) 

      ' 12)#&' !#<=D' H# C0=&' 'b, bc=(0       U!"(#0(&' E2"#8D' W0*3# H#g .$0K0#&

!(&2*&' ZA2@B&2M R2*#(0:  

•  EV_M 2)*K&2?#0 2)=(RB*0 52=2(M&' E2B$: 52(>#8 S>8 !#<=D' H# C0=&' 'b, RV7(

E2?a. 

• U2(=$&' .7'$i' 1$B( Q- 2(=$&' .7'$i' $'7a- 1, 9*2K7B# H# $(c*3( Qb&' H-. 

• IB&' !/g'0&' !(=(*07&' 12)#&' J# E#2?*(5'0. 

•                 E"M4 H"# N2%M3"# .$$/#0 !(#37 H0V* 2# .$28 !#<=D' H# C0=&' 'b, 52K7B#

2# !?#2K Ta 52#F?&' +_VV U2)M f8F*&' R0K( \0 .7'$i'. 

      !#<=D' H# C0=&' 'b, S>8 !>G#D' H#0 :        12"<=0 U!"?#2K T"a E(K3*&' 12<=

        ,7(Y0 Uf*'07&'0 H(c<0#&' H0u_ 12<=0 U+7@# Ta C'$(i'0 f/3&'     H"# 7"(GV&' 2

!#<=D'.  

2(  !(7'$i' 52#0>?#&' !#<=-(Management Information Systems) 

               b"(c=* !"(&2?a !"M4'7# 52(>#?M 12(%&' S>8 .7'$i' !#<=D' H# C0=&' 'b, $823(

       EM%*3#&' Ta 2)M uM=*&'0 UN2(&2/ 1(<=*&' Ta E2#8D' .     Ta !(7'$i' 52#0>?#&' !#<=- $#*?*0

  &' S>8 2)*2#0>?#          !"(=(*07&' E2#8D' !K&2?# !#<=- H# .$7'0&' 1(<=*>& !(>B'$&' 52#0>?#

5'b&2M !>#2?&' .!(&2*&' ZA2@B&2M !#<=D' [b, R2*#*0:  

• 128 EV_M SI30&' .7'$i'0 UZ2B EV_M !(a'7_i' .7'$i' 1$B*. 

• Q70$ EV_M 2,7(72%*  !#<=D' [b, 7$@*. 

•  52=2(M H# 52@B># EV_ S>8 7(72%*&' H0V*!(=(*07&' E2#8D' !K&2?# !#<=-. 

• N2%M3# !a7?# !#<=D' [b, H8 !K*2=&' 7(72%*&' H0V*. 

3(  7'7%&' 18$ !#<=-(Decision Support Systems) 

         U7($#&' $823( Qb&' 12<=&' L&b 9=nM 7'7%&' 18$ 12<= +7?(   0-     J(I*3"( H# EV

  >8 7'74 b2B*'S        ( !#<=D' H# C0=&' 'b, HV&0 U9*'7'74 b2B*'    .$2"8 9"K0    S"&:  .7'$i'

2,7(Y H# 7GV- SI30&' .!(&2*&' ZA2@B&2M !#<=D' [b, R2*#*0:  

• B-0 !>A3D' d7I S>8 $#*?* !(>82c* !#<=-1$B*3#&' H# .7_2M# 52M2Ki' b. 
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•               7'7"%&' 1"8$ !#<=- T#$B*3# 1<?# HD L&b0 U2)(#$B*3# EM4 H# 1'$B*3\' !>)3

2/&' 1'$B*3' Ta H(@@B*#&' H# '03(&f03. 

• .7(MV !(>(>/* 5'7$4 S>8 Q0*/*. 

• 7'7%&' b2B*' S>8 $823*  EM 5'7'74 bB** \. 

•                 S">8 N2"(ARK0  U!"(>B'$&' 7$2@"#&' S>8 7(MV EV_M 2)*2#0>?#M !#<=D' [b, $#*?*

!(K72B&' 7$2@#&'. 

•           !3(A7&' 5FB$#&' U!(=(*07&' E2#8D' !K&2?# !#<=-0 U!(7'$i' 52#0>?#&' !#<=- 7M*?*

#>&!#<=D' [b)& 52#0>?. 

 

4(   !(K(*'7*3i' 5'7'7%&' 18$ !#<=-(Executive Support Systems)  

             2")*'7'74 b2"B*' T"a 2)*$823#0 U2(>?&' .7'$i' 1'$B*3\ !#<=D' [b, 5##@

W$#&' .$(?M !(K(*'7*3i' .!(&2*&' ZA2@B&' 2)& !#<=D' [b,0:  

•      8 .7$%&'0 U.7(MV&' !(>(>/*&' 5'7$%&2M R2*#*    e">?*( 2"#(a EM%*3#&2M uM=*&'0 ;2*=*3\' S>

1(<=*&2M 

• *      52V7_&'0 H($0R#&'0 H(3a2=#&' 52#0>?#V l!(K72B&' 52#0>?#&' S>8 7(MV EV_M $#*?

TK(*'7*3\' I(IB*&' 2)(>8 $#*?( T*&' 52#0>?#&' H# 2,7(Y0 !c(>/&'. 

• 52#0>?#&' k7?& .7(MV 52(=2V#:0 !(04 5\2@*' !#<=nM R2*#*. 

• ?*            [b)& 52#0>?#>& !3(A7&' 7$2@#&' 7'7%&' b2B*' !#<=-0 !(7'$i' 52#0>?#&' !#<=- 7M*

!#<=D'.  

              1("<=*>& E2?a0 hK2= 12<= 62=M S>8 !#<=D' E>/# $823( 12<=&' C0= !a7?# H:

h(/@&' Q7'$i' W0*3#&' Ta H(#$B*3#&' 1$B( .  

  

  

8 =4&C%& 92"F4%& 'H10)4(  

&' !#<=- C'0=- T, 2#rC0= EV ZA2@B T, 2#0 r52#0>?#  
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4 .'(+$=>+%& 2(;< !()# !7$"  

An Information System Life Cycle 

              H7"%&' H"# 52(=(*3"&' Ta l52#0>?#&' !#<=- E2K# Ta .7(MV 5242cB: 5G$/

       L'b=w !#Bg&' !#<=D' H# $($?&' E_a 7G: UTg2#&' .      f0K0M !82=%&' UE_c&' 'b, $x&0 $%&

  &2?a e7I $0K0            62=M 52(K)=# H# $($?&' 7)< UH(/&' L&b b=#0 U52#0>?#&' !#<=- 62=M& !

             E2K#&' 'b, Ta !#)# 52/2K= 2)=# $($?&' e%/0 !c>*B# !#<=- S>8 2)M(7K* 1*0 !#<=D' .

                 !"(>#8 H- S">8 '0?#K- $4 62=G*3' FM 52(K)=#&' [b, EV T##@# H- 7<=>& 5aF&' H:

    (>#?M !)(M_ 52#0>?#&' 1<= 62=M           62"=MM 12"(%&2V U!"a2V 2)8'0=nM !(3$=)&' !#<=D' 62=M !

T=2M#&' E(X_*0.  

HV#(0O  P7'$&' QR(R8 O       U[b", 62=M&' !(>#?& !3(A7&' E/'7#&' Z(B>*    T"*&'

!%(7I&2M S#3* 0- T>( 2#V U!($(>%*&' !(K)=#&':  

1(  I(IB*&' !>/7#Planning Phase)(  

!>/7#&' [b, Ta E>/#&' 10%(:  

•  52#0>?#&' J#KM#RF&'!T&2/&' 12<=&' Ta .$0K0#&' !>V_#&' H8 . 

• [u2=M $'7#&' $($K&' 12<=>& H(#$B*3#&' 52M>I*# J#KM . 

• !3'7$&' C0g0# !>V_#>& E/ 7((2?# Jg(. 

• b(c=*&' 5400 C07_#>& .7$%#&' !(='R(#&2V $($K&' 12<=&' S>8 IM'0g&'0 $0(%&' $$/(. 

• NF/ d7*%( 0- !>V_#>& E0>/ .$8. 

2( &' !>/7#E(>/*)Analysis Phase( 

               1* 2# S>8 $($K&' 12<=&' $#*?( `(/ U!#<=D' 62=M E/'7# 1,- H# !>/7#&' [b, 7M*?*

2)(a .  f?>(0               E0">/&' H"# E"/ EV !3'7$M E>/#&' 10%( `(/ N2(70/# N'70$ 2=, E>/#&'

             H#0 U!%M23&' !>/7#&' Ta 2,$($/* 1* T*&' IM'0g&'0 $0(%&'0 7((2?#&' f3/ !/7*%#&' 1G

E0>/&' Ega- 72*B(.  

3(  1(#@*&' !>/7#Design Phase)(  

          E(>/*&' !>/7# EFB 9>#8 1* 2# S>8 N2(>V !>/7#&' [b, $#*?* .      e"(7a 10"%( `"(/

              U52"=2(M&' .$"8240 U7(72"%*0 UE2B$: 52_2_ H# e70&' S>8 12<=&' 62=MM 1(#@*&'

U12<=&' 52(#R7'0B0 ...  
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4(  62=M&' !>/7#)Development Phase( 

    2=M&' !>/7# !>/7#&' [b, 7M*?*6           !"K#7M !">/7#&' [b, Ta 1** `(/ U12<=>& T>?c&' 

9>(X_*0 [72M*B'0 12<=&' .  

5(  !=2(@&' !>/7#)Maintenance Phase( 

       U9(a 7)< nIB h(>@*& 2#: !=2(@>& 12<=&' ;2*/(   0-      2#: 12<=&' S>8 52=(3/* 6'7Ki

   U9& .$($K +A2<0 !a2gpM   0- U9>($?*M   0-   fI_M 9=# 6RK .    7GV- H# !=2(@&' 7M*?*0

             !"?M*#&' 12<=&' 62=M !%(7I 5=2V 'b: !@2B UE2#&'0 540&'0 $)K>& N'b2c=*3' E/'7#&'

.$(K 7(Y.  

  

  

 =4&C%& 92"F4%& 'H108)5(  

r!>/7# EV 52I2_= T, 2#0 r52#0>?#&' 12<= 62=M E/'7# T, 2#  

  

 h>I@# H:" 12<=&' .2(/ .70$ " 62=M E/'7# 2=, T=?( !%(7I&' H- J4'0&'0 U12<=&'

               N2"/K2= N2#2<= H0V( H- 2#pa Uv*2=&' 12<=&' !c@ S>8 !(2)=&' Ta 7Gu* 62=M&' Ta !?M*#&'  0- 

 NF_2a N2#2<= .    Q$u* !/K2= 62=M e7I L2=)a   S&:      Q$u* !A(3 e7I0 $(K 12<= ;2*=:   S"&: 

  !>_2a !#<=- 62=M .        M& !"(>V()&' e7I&2"M .$(K&' e7I&' !80#K# T#3=30    !"#<=D' 62"=

(Structured Approach)   !"#<=D' 62=M& !($(>%*&' e7I&2M !A(3&' e7I&'0 (Classical 

Approach) .1*(30O  P7'$&' QR(R8 O        !#$2%&' .$/0&' Ta E(@c*&2M e7I&' [b)& e7I*&' 

y' 62_ H:.  
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5 . ,+;<C& D=#+Systems Analyst  

      62=M E/'7# H# 7M*?* E(>/*&' !(>#8 H:         12"<=&' EV HD L&b0 N'$K !#)#&' 12<=&' 

               H: b: 2,$%8-0 E/'7#&' f?@- H# !>/7#&' [b, 7M*?* 2#V U!>/7#&' [b, vA2*= S>8 $#*?(

              Uf0"32/&' 1'$B*"3' H0$(K( \ 1)#<?# H(#$B*3# J# E#2?*( !>/7#&' [b, Ta E>/#&'

         N2A(_ !(M032/&' !#<=D' H8 H0a7?( \ H2(/D' H# 7(GV Ta0 .g(a    U!"#<=D' E>/# 7I

      UH(#$B*3#&' H# 12<=&' 52M>I*# J#KM 10%( H(/   S&:       $(R( 'b,0 !(?(MI&' !X>&' 1$B*3( H-

                H"# 7"GV- E"#/* 2)*'$7c#0 !I2I# !(?(MI&' !X>&' HD L&b0 !>/7#&' [b, !M0?@ H#

S=?# .            1)=# 52M>I*#&' ZFB*3'0 12<=&2M !4F8 9& H# EV .702/# E>/#&' !(&0u3# H#a

)a02)>(0/* L&b $?M 1G U2)>(>/*0 2)# S&: H(##@#&' !80#K#& 10)c# EV_.  

               12(%&' S>8 N'7$24 H0V( S*/ !#<=D' E>/# Ta 52c@ .$8 7a'0** H- fK( L&b&

52c@&' [b, H#0 U!&2?a !%(7IM 9>#?M:  

- O  H- H0V*       !>V_#&' 1)a S>8 .7$%#&' 9($& L'7$:0 2,7@2=8        E/ d'7*4' HV#( \ 9=: b: U

!>V_#&!>V_#&' [b, 1)a H0$ 2#  . 

f O  H-eI=# 9($& H0V(  1(>3 !>V_#&' E(>/* 9&FB H# J(I*3( . 

5 O  H-  7$24 H0V( N'     E#2V*# e(7a H#g E#?&' S>8        $0K0 f>I*( !#<=D' 62=M HD L&b0 U

H(@@B*#&' H# $($?&' H# H0V*( E#2V*# e(7a . 

 ̀O  H-       H# 9=V#* !(82#*K' !(@B_M J*#*( E2@*\'     EVM $'7aD' J#  !(7'$i' 52(0*3#&' U

  `(/H:             52"#0>?#&' bB-0 1(<=*&' Ta Z2B_D' H# $($?&' J# E#2?*&' f>I*( 9>#8 

1)?# C2#*K\'0 1)*_42=#0 1)=#.  

; O  H-$2K0 N2#A'$ !)($M&' 7g2/ H0V( N'9a'$,- e(%/* Ta .  

d O  H-        !(>M%*3#&' E#?&' 52M>I*#0 5'$K*3#M uM=*&' S>8 N'7$24 H0V(     `"(/ UH:   12"<=&' 

2=&'E#?&' Ta !(>M%*3#&' 5'7(X*&' f80*3( Qb&' H7#&' 12<=&' 0, hK. 

z O             1)?# E#2?*( H# EV f2?(*3'0 1)a S>8 N'7$24 H0V( H-H-0     E#2?*&' S>8 N'7$24 H0V( 

73(0 !&0)3M !#RF&' 52#0>?#&' bB- 9& S=3*( S*/ !(3c=&' EV2_#&' k?M J#. 

 

 

 =4&C%& 92"F4%& 'H108)6(  

   *&' 52M0?@&' T, 2#          T*&' 52c@&' T, 2#0 r!#<=D' E(>/* Ta E>/#&' 9K'0* T

r2)M S>/*( H- fK(  
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6 .,?EA%&  

              N2"8'0=- !"#<=q& H- .$/0&' [b, !3'7$ EFB H# UP7'$&' QR(R8 U2=& hg*'

      (7'$: W0*3# 1$B( 2)=# C0= EV U.$($8N2 $$/# N'        !"(%M H8 +>*B* 52K7B#0 +'$,- 9&0 

    E>/#&' H# f{>I]( H(/a UC'0=D'           52(0*3"#&' !3'7$ N\0- 9(>8 UH(?# 1(<=*& 2# 12<= 62=M 

f0>I#&' 12<=&' C0= $$/(0 2)=# 1(<=*&' H0V*( T*&' !(7'$i'.  

             !("3$=)&' !#<=D' 62=M N2#2#* 9M_* 52#0>?#&' !#<=- 62=M !(>#8 H- 2=(-70   H"# 

  `(/2)=: $#*?*    S&:      E>/#>& T*'b&' C'$Mi' S>8 7(MV $/   0-   P$=)#&'9=D   \ $K0*  !%(7I 

    HV#( !*/M !(#>82)82M*:   !(#2<= !%(7I 2=($& 2# EV 2#=:0 U1'$B*3F& N'R,2K N2#2<= 2=(I?*a 

H0V** H#      T, !#<=D' 62=M& E/'7# .$8 :  I("IB*&' U 0   UE"(>/*&'0   U1(#@"*&'0  U62"=M&'

                H("M H# EgaD' 72*B(0 77%(& 2)*'0IB H# 7(GV Ta E>/#&' EB$* H# $M \0 U!=2(@&'0

!/2*# EA'$M .$8.  

            `(/ UE/'7#&' f?@- H# T, E(>/*&' !>/7# H- 2g(- 2=$c*3' 2#VH:   E">/#&' 

       7Ig(a f032/&' Ta H(@@B*# 7(Y P2=- J# E#2?*(   S&:       !"(?(MI&' !"X>&' 1'$B*"3'

        1)*_42=#0 1)*>M2%# e(7I H8 L&b0 U1)*2M>I*# ZFB*3'0 1)?# fI2B*>& .   f"K( L&b>a

k?MM S>/*( H- E>/#&' S>89K0 E#V- S>8 9>#?M 12(%&' S>8 N'7$24 9>?K* T*&' 52c@&'       .  

  

  

7 .,)<(F%& ,)3&7"%& !"#$%& G5 ,#+%  

   !(=2G&' !(3'7$&' .$/0&' e7I**   S&:          E"(>/* J("g'0# 1",- H# C0g0# !_42=#

      52#0>?#&' !#<=- 62=M 52(K)=# 0,0 \- U!#<=D' .     2"(K)=#&' 5'7_8 $K0* 9=- J4'0&'05 

!#$B*3#&'        2)c(=@*M .$/0&' [b, Ta 10%=3 2==V&0 Uk7X&' 'b)&    S&:   H(*3"(A7 H(*(K)=# :

   !($(>%*&' !(K)=#&')  .$($?&' EV2_#&' 5'b( 0 U !>V()#&' !(K)=#&') .$(K&'(  !a2"gi2M U   S"&: 

    !)K0#&' 52=0=(V&2M !#<=D' 62=M !(K)=#) !G($/&' .(   2(K)=#&' [b, !3'7$M 10%=305  EV_M 

  2)=(M e7c&'0 UE@c#    !a2gi2M U2)=# EV ZA2@B0 U   S&:     !"Kb#=&' !X&UML) (  !?A2"_

!#<=D' T##@#0 H(>>/#&' H(M 1'$B*3\' .  
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8 .'(#=H?+%& "73+  

N  '2-"+4O%P& '<%,@$%& '$:-8Electronic Data Processing EDP : T*&' !#<=D' T,

2)#2)# b(c=* Ta 52M32/&' S>8 $#*?*.  

N   Q,-,2/Data:   ' !80#K# T,0        S=?# 2)& P(& T*&' 12B&' 1247D'0 R0#7&'0 +07/&  0- 

5'7'7%&' b2B*2M $(c* \ U!4$ 7GV- S=?#M. 

N  R,-/%& 'H(+$Development Phase :   !"#<=- 62"=M E/'7# H# !?M'7&' !>/7#&' T,

52#0>?#&' .    2=M&' !>/7# !>/7#&' [b, 7M*?*06         [b", T"a 1** `(/ U12<=>& T>?c&' 

2<=&' !K#7M !>/7#&'9>(X_*0 [72M*B'0 1 .  

N  32H(4%& 'H(+$Analysis Phase :     !"#<=- 62"=M E"/'7# H"# !(=2G&' !>/7#&' T,

52#0>?#&' .            12"<=&' $#*?( `(/ U!#<=D' 62=M E/'7# 1,- H# !>/7#&' [b, 7M*?*0

    2)(a 1* 2# S>8 $($K&' .           E">/#&' 10"%(0 `"(/ N2(70/# N'70$ 2=, E>/#&' f?>(0

    /&' H# E/ EV !3'7$M          1"* T"*&' IM'0g&'0 $0(%&'0 7((2?#&' f3/ !/7*%#&' E0>

E0>/&' Ega- 72*B( 1G H#0 U!%M23&' !>/7#&' Ta 2,$($/*.  

N L2LK4%& 'H(+$ Planning Phase:    !"#<=- 62"=M E"/'7# H# S&0D' !>/7#&' T, 

52#0>?#&' .       #RF&' 52#0>?#&' J#KM !>/7#&' [b, Ta E>/#&' 10%(0!    !>V_"#&' H8 

.$0K0#&'           Jg(0 $($K&' 12<=>& H(#$B*3#&' 52M>I*# J#KM 10%(0 T&2/&' 12<=&' Ta 

            $($K&' 12<=&' S>8 IM'0g&'0 $0(%&' $$/( 1G !3'7$&' C0g0# !>V_#>& E/ 7((2?#

!>V_#>& E0>/ .$8 d7*%( !(2)=&' Ta0 Ub(c=*&' 5400 C07_#>& .7$%#&' !(='R(#&2V.  

N  92$*4%& 'H(+$Design Phase:/7#&' T,       !"#<=- 62"=M E"/'7# H"# !"G&2G&' !>

           E(>/*&' !>/7# EFB 9>#8 1* 2# S>8 N2(>V !>/7#&' [b, $#*?*0 U52#0>?#&' . `(/

          52_2_ H# e70&' S>8 12<=&' 62=MM 1(#@*&' e(7a 10%(E2B$i'  $8240 7(72%*&'0  .

12<=&' 52(#R7'0B0 U52=2(M&'.  

N  '-,2*%& 'H(+$Maintenance Phase : !>/7#&' T,  E"/'7# H# .7(BD'0 !3#2B&'

  52#0>?#&' !#<=- 62=M .         540&'0 $)K>& N'$2c=*3' E/'7#&' 7GV- H# !>/7#&' [b, 7M*?*

.$(K 7(Y !?M*#&' 12<=&' 62=M !%(7I 5=2V 'b: !@2B UE2#&'0.  

N   '>+@$Knowledge :            .$"(c# H0"V* T"*&'0 S">8D' S=?#&' 5'b 52#0>?#&' T,0

5'7'7%&' b2B*'0 ;2*=*3F&!(>M%*3#&'  .  

N   Q,$"H@$Information :         hM@"* `"(/M !M0M#&'0 !c=@#&'0 !K&2?#&' 52=2(M&' T,0

!(&2/&' 5'7'7%&' b2B*\ .$(c#.  
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N +&+F%& 9.6 9,:- Decision Support System :     U52"#0>?#&' !"#<=- C'0"=- $"/-

           - J4'0&'0 U9*'7'74 b2B*' S>8 7($#&' $823( Qb&' 12<=&' L&b 9=nM +7?(0   H# EV H

                H"# C0"=&' 'b", HV&0 U7'7%&' 18$ !#<=- 1$B*3( H- HV#( 7'74 b2B*' J(I*3(

.$28 9K0( !#<=D' S&: 2,7(Y H# 7GV- SI30&' .7'$i'.  

N   '2<24&+40P& Q&+&+F%& 9.6 9,:-Executive Support System: !#<=- C'0=- $/- 

       ?&' .7'$i' 1'$B*3\ !#<=D' [b, 5##@ `(/ 52#0>?#&'    b2B*' Ta 2)*$823#0 U2(>

W$#&' .$(?M !(K(*'7*3i' 2)*'7'74.  

N  '2$"2%& '2-24"+%& 3,$.J& '<%,@$ 9,:-Transaction Processing System:  $"/- 

             H#"g .$0K0#&' 12)#&' !#<=D' H# C0=&' 'b, bc=( `(/ 52#0>?#&' !#<=- C'0=-

!(#0(&' E2#8D' W0*3#. 

N  '2+&6P& Q,$"H@$%& 9,:-Management Information System : !#<=- C'0=- $/-

             !"M4'7# 52(>#?M 12(%&' S>8 .7'$i' !#<=D' H# C0=&' 'b, $823( `(/ 52#0>?#&'

EM%*3#&' Ta 2)M uM=*&'0 UN2(&2/ 1(<=*&' Ta E2#8D' b(c=* !(&2?a.  
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1 .-!36!+,  

1.13$"!5   

 N@ OH,- P  Q7'$&' RS(S8 P       77%# J# !(<2K&' .$/0&' F&: "1380   !#?<C' T(=/* 

2)#(#G*0" J'0<>@ U,0 V "52#0=>#&' !#?<- 62<@ 52(A)<#" 

             2")<#0 !"W($7&' 52"(A)<#&' 2)<# VO'$A .$($8 52(A)<# 52#0=>#&' !#?<- 62<@&

.$(A&' .   $7&' 52(A)<#&' J8 X*<(0          U=>Y Z(@L* T0- $<8 T[\* 2# .$280 V!\(>] !#?<- !W(

                ^W2G"I&' J"# 7(KB&2"@ +G"** !/A2< !#?<- .$(A&' 52(A)<#&' J8 X*<( 2#<(@ V2)&

.$(A&' 5'S(#&'0.  

           52"(A)<#&'0 V!($(=%*&' !(A)<#&2@ !W($7&' 52(A)<#&' T(K#* 1*(3 .$/0&' _D, UY0

    <0<(B&' !(A)<#0 !=B()#&' !(A)<#&2@ .$(A&'   T"B ^W2GI J2(@ 1*(30 V!K($/&' !)A0#&' 52

2)(Y +>]&'0 .0%&' L2%<0 2)<#.  

               .$"/0#&' !"AD#<&' !"E& 7G2<8 J2(@ 1*(3 V.$/0&' _D, J# 7(IC' 13%&' UY0

UML!)A0#&' 52<0<(B&' !(A)<# UY 1$I*3* U*&'0 .  

  

2.1234(+, 7,38/   

(  RS(S8 VN<# M40* '$&'Q7P      0&' _D, !3'7$ J# 62)*<`' $>@     O'7$24 J0B* J- .$/

J- F=8:  

1. 52#0=>#&' !#?<-  62<@ 52(A)<# J(@ Z7\*.  

2. +>] J(@*@ UY !($(=%*&' !(A)<#&' 52#0=>#&' !#?<- 62<.  

3.  !(#,- a]0*@ UY !=B()#&' !(A)<#&'52#0=>#&' !#?<- 62<.  

4.  !(#,- $$/*!)A0#&' 52<0<(B&2@ !#?<C' 62<@ !(A)<#. 

5.  .$/0#&' !AD#<&' !E& 7G2<8 7BD*)UML(. 

  

3.1234(+, 9':;/   

     3(W7 J(#34 F&: .$/0&' _D, 13%*J( . T0C' 13%&':       !"#?<- 62"<@ 52(A)<# J(@( 

        !(A)<#0 V!=B()#&' !(A)<#&'0 V!($(=%*&' !(A)<#&' U,0 52#0=>#&'   52<0<(B&2@ !#?<C' 62<@

!)A0#&'        M@'7&' +$)&' F*/ T0C' J# +'$,C' ULE( 'D,0 V .   U<2"K&' 13%&' 2#- :(Y  J("@

Q#2I&' +$)&' Z%/( 'D,0 V2)*(#,-0 .$/0#&' !AD#<&' !E& 7G2<8.  
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4.123<':!+, &,0,=6+,   

N/G<-P  Q7'$&' RS(S8 P            J"# 9"(0/* 2"#& !"(&2*&' MA'7#&' F=8 bHLc2@ 

.$/0&' _D, b0]0#@ Z=>** .$(\# 52#0=>#:  

1. Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.   
2. Baudoin, C. and Hollowell, G., Realizing The Object-Oriented Life 

Cycle, Prentice- Hall, 1996. 

3. Booch, G., Rumbaugh, J., and Jacobson, I., The Unified Modeling 

Language User Guide, Addison- Wesley, 1999.   

4. Dennis, A. et al, Systems Analysis & Design: An Object-Oriented 

Approach with UML. John Wiley & Sons Inc., 2002. 

5. Dewitz, S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

6. Edwards, P., Systems Analysis, Design, And Development With 

Structured Concepts, Rinehart and Winston, 1999. 

7. Henderson, P., Object-Oriented Specification and Design with C++, 

McGraw- Hill, 1993. 

8. Hoffer, J. et al., Modern Systems Analysis & Design, 2
nd

 Ed., Addison-

Wesley, 1999. 

9. Kendal, K., and Kendal, J., Systems Analysis and Design, 5th Ed. 2002. 

10. Kruchten, P., The Rational Unified Process: An Introduction. 2
nd

 Ed., 

Addison- Wesley, 2000. 

11. Lejk, M. and Deeks. An Introduction to Systems Analysis Techniques, 

2nd Ed., Pearson Education Limited, 2002. 

12. Quatrani, T., Visual Modeling with Rational Rose 2000 and UML, 

Addison Wesley, 2000. 

13. Satzinger, J., Systems Analysis and Design, 2nd Ed., Thomson Learing, 

2002. 

14. Silver, G. and Silver, M., Systems Analysis and Design, Addison-
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5.1 234(+, -:,=3+ >$+? @'545 '!  

S8S(  RQ7'$&':       * .$/0&' _D, !3'7$@ -$@* J- T@4 Bd        J2"B#&' 5d"(, N"<- J# $

        Z(#>&' 7(B\*&'0 S(B7*&' F=8 N$823( 2## !3'7$=& e32<#&' f$2)&' .    $0A0 J# $Bd*0=41 

-0Z'70 N($&   2@ N/G<-0 V`         !"(A#7@ J# !I3< F=8 T0G/=& U#($2BC' NY7[#@ !<2>*3

Rational.$/0&' _D, UY .$7'0&' 52LLI#&' b'0<- TB 1370 bHLc' T02/0  .0YU -K< 62

  2Ac' T02/ !3'7$&' 8 !@    2## U*'D&' 1(0%*&' !=W3- F=         T"B& Z"#8- 1")\& !G7\&' N(L>(

1(,2\#&' .' UY $$7** `0`!=B[# !(- N*)A'0 J: U#($2BC' NY7[# M# T2G*.  
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2 . &'!()*!+, -!.#/ 0'#1 &'$%"#! 

Information Systems Development 

Methodologies  

1.2 -$3$)65+, -$%"#!+,  Classical Approach 

              VF"&0C' .$"/0&' UY 9<2(@ 1* 2#B V52#0=>#&' !#?<- 62<@& !($(=%*&' !(A)<#&' J:

J0B**P  Q7'$&' RS(S8 P   !(&2*&' 5'0LI&' J#  :     V62"<@&'0 V1(#G*&'0 VT(=/*&'0 VL(LI*&'

!<2(G&'0 .$%&             aA2< 12?< ;2*<c +2B 7(g 2,$/0 5'0LI&' _D, b2@*: J- e72A*&' 5*@K- 

1$I*3#&' 52@=L*# U@=( .  

              0- !(&h $0A0 1$8 UY 2)#?># J#B( U*&' 5HB[#&' J# $($>&' !(A)<#&' _D)& J:

               .0LI&' UY _S2A<: 1* $4 2# ^/Y0 !>A'7#0 !3(W7 .0LI TB $>@ +40*=& a]'0 N(<B*

    9<: i(/ V!%@23&'              F"&: T2%*<`'0 T=I&' 'D, a(/G* 1*( V2)(Y T=I 0- dLI $0A0 !&2/ UY

!%/H&' .0LI&' .  

                 U"Y 7"@B- O'$")A0 1(#G"*&'0 T(=/*&' UY T4- $)A TD@ 1*( !(A)<#&' _D, UY0

              V2")W2<@ !(=#80 X#'7@&' F=8 .7L(3&' !@0>G0 !(A)<#&' _D, $(%>* J# $(S( 2## !A#7@&'

B UY !(A)<#&' _D, F#3* i(/ !A#7@&' 0/< !&07)&2@ J2(/C' J# 7(K(Rush to Code)  

                2"## V1(#G*&' 0- T(=/*&' Q(&0 !A#7@&' 0, 7@BC' !(A)<#&' _D, U>@*# j1, J- U<>( 2##

                J"# F"<$C' $"/&2@ 1'S*&`' 0- !(72(>#&' F&: 7%*\* !%(7L@ X#'7@&' !@2*B F&: 1,7L](

 .$0A&' 7((2># .     <2(G T>A( N[ F<$- J0$@ 'D,0        T"@ V!@0>G&' !(2g UY0 !\=B# 12?<&' !

          12?<&' L@7 F=8 .7$%&' 1$8 F&: N&D R$k( 2#@7(Integration)      M# 9W2<@ J# 62)*<`' $>@ 

              $0"A0 1$8 U&2*&2@0 T(=/*=& 540&' $0A0 1$>@ N&D 7l3\(0 V1(?<*&' UY m7IC' !#?<C'

' M# 2)L@7 !(\(B0 m7IC' !#?<C' UY 7(B\*=& UY2B&' 540&'12?<&  .  

            VJ(G"*I#&' J((<\&' F=8 Q(&0 V.7'$c' F=8 $#*>* 2)<d@ !(A)<#&' _D, +G**0

              70#C' _D, 7($%* T>A( 2## V_D(\<*& 1SH&' 540&'0 9*\=B* 7($%*0 b07[#&' $0<@ $($/* UY

M4'0&' J8 $(>@0 Z(4$ 7(g .  

          '7*Y' UY J#B* !($(=%*&' !(A)<#&' UY m7@B&' !=B[#&' J: M4'0&' UY0   2")(>@*# n

 J-0 V12* TB[@ !/(/G0 !=#2B 12?<&' U#$I*3# 52@=L*# J0B* T(=/*&' !=/7# 62)*<2@ 9<-

           1")(-7 DI-0 J(#$I*3#&' N'7[: J0$@ !A#7@&'0 1(#G*&' U*=/7# UY 7'7#*3`' 1)(=8 .

              ` J(#$I*3"#&' 52@=L*# J: i(/ VZHLc' F=8 a(/G 7(g0 oL2I 7#- M@L&2@ 'D,0

  (/G0 !=#2B J0B*              !"=/7# TH"I Q("& 7((E*&' !#W'$ U, T@ VT(=/*&' !=/7# 62<K- !/
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                1(#G"*&' U"*=/7# J#]"*( 2"#@ b07[#&' F=8 T#>&' .7*Y T'0L 2#<:0 L%Y T(=/*&'

!A#7@&'0 .0               $">@ `: 1$I*3#&' 2,'7( ` 62LIC2@ !W(=# !#?<- 62<@  F&: R$k( 'D, M@L&2@

       _D, a(/G* T>A( 2## 12?<&' 62<@ J# 62)*<`'         O2@>"G O'7#- VO2%@3# _7BD 1* 2#B V62LIC' 

!A#7@&'0 1(#G*&'0 T(=/*&' .$28: J2(/C' J# 7(KB UY N&D e=L*( i(/ O2\=B#0.  

  

 +,&-%& ./"0,%& '1234)1(  

!#?<C' 62<@& !($(=%*&' !(A)<#=& f023# Q#I $$8.  

  

2.2 -)A$"!+, -$%"#!+, Structured Approach 

   UY .$0A0#&' TB2[#&' J:          !"(A)<# F&: !A2/&' 70)? F&: 5$- !($(=%*&' !(A)<#&' 

 !\=*I# .$($A .           F#3* U]2#&' J7%&' J# 52(<(>@3&' !('$@ UY 57)? U*&' !(A)<#&' _D,0

 !=B()#&' !(A)<#&2@ .           !"(A)<#&' 5HB[#&' J# 7(KB& Ò 0=/ 1$%*& 562A !(A)<#&' _D, J:0

      #G*&'0 T(=/*&' !=/7# F=8 SB7* U)Y V!($(=%*&'        2"#)(L>*0 !"A#7@&' !=/7# J# 7KB- 1(

$)A&'0 540&' J# 2#)%/.  

           .7(EG !(A#7@ 6'SA- F&: 12?<&' !WSA* F=8 !(A)<#&' _D, $#*>*0(Modules) 

 JB#( 2# T4- 2)<(@ !($2#*8`' !A7$0 !4H>&' J0B* i(/@(Low Coupling) 6SA&' D\<(0 V

 .$/'0 !l#)p# $/'0&'(High Cohesion) . R$k( 'D,0 T)3 12?< 62<@ F&: (Simple) qT2I

    J7#0 V$(%>*&' J#(Flexible)   J0$@ 9<# +D/&'0 9(=8 T($>*&'0 9(&: !Y2]c' T)3* i(/@ 

           12?<&' 72@*I' !&0)3 F&: R$k( 2#B V6'SAC' !(%@ 7Kd** J-(Testable)      J"# 9"<: i(/ 

   !#I]"&' X#'7"@&' 72@*I' J# .7(EG !(A#7@ 6'SA- 72@*I' T)3&' .2?< J:0   _D")@ O2"#

                 J0"B* N"&D F&: ;2*/' 'D:0  !<2(G&' F&: !A2/&' T(=4 J0B( J- U>(@L&' J# 52\G'0#&'

.73(#0 !=)3 9*<2(G(Maintainable)  .L2%<&' _D, ![42<# 1**30P  Q7'$"&' RS(S8 P

77%#&' 'D, J# !>32*&' .$/0&' UY T(G\*&' J# 6U[@.  

       !(=#8 UY J(#$I*3#&' N'7[: 1*( !(A)<#&' _D, UY0       U"Y 1)(-7 DI-0 12?<&' 62<@ 

               X*<( 2## V_2(: 1)&0@40 12?<&' J8 1,2]7 J2#] 1*( N&D@0 V62<@&' 5'0LI J# .0LI TB

 J(#$I*3#&' Tp@4 J# 1'$I*3`' T)3 O2#2?< N&D J8(User Friendly)   1)*2"@g7 Z"%/( 

1)*2A2(*/'0.  
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         (<2B#: $0A0 U, !=B()#&' !(A)<#&' UY !3(W7&' .S(#&' J- M4'0&'0!P   62)*<`' $>@ 

   !3(W7 .0LI TB J#P           i(/@ dLI&' F=8 7'7#*3`' T@4 .0LI&' !/G J# $Bd*&'0 +40*=& 

7@B- $)A F&: !A2/@ 9/(/G* a@G( .  

  

 +,&-%& ./"0,%& '1234)2(  

!#?<C' 62<@& !=B()#&' !(A)<#=& $W'0Y Q#I $$8.  

  

3.2  -"%(!+, &'#(#$A+'1 -!.#B, 0'#1 -$%"#! 

Object- Oriented Approach 

             J'$"(# U"Y !"K($/&' !<2<L&' 5'72@>&' J# !)A0#&' 52<0<(B&' 2(A0&0<B* 7@*>*

          &0<B*&' _D", U<@*& 52B7[&'0 5233k#&' 52(7@B Z@23** i(/ V52(A#7@&' !82<G  2"(A0

   2)*2%(@L* UY 2)A#$0 .$($A&' !(A#7@&'  .         U"*&' !#?<C' J# F#?>&' !(@&2E&' J: VM4'0&' UY

 2,7(0L* 1*(!)A0#&' 52<0<(B&' 2(A0&0<B* Z@L* 12(C' _D,.  

  J:    !)A0#&' 52<0<(B&2@ !#?<C' 62<@ !(A)<#       !"#?<C' 62<@& !\=*I# !%(7L 7@*>* 

         V70#C' J# 7(KB UY m7IC' 52(A)<#&' J8 +=*I*Y       1(3"%* 1*"( !(A)<#&' _D, 1'$I*32@

 52<0<(B 0- .7(EG 6'SA- F&: 12?<&'(Objects) $/ F&: !=G\<# n>@ J8 2)]>@ 2# .  

  7BYP Q7'$&' RS(S8P         e0L&' J# 5(@ 62<@ $'7- J#B !(A)<#&' _D, UY  . VÒ 0-

   2,$>@ 1K Ve0L&' S)A((5(@&' Jj0Brs(& n>@ M# 2)]>@ M] . 12?< 62<@ $<8 V7#C' N&DB0

              2,$>@0 VJ2B#c' 7$4 n>@ J8 2)]>@ !=G\<# !L(3@ !(A#7@ 6'SA- F&: 9#(3%* 1*( V2#

@ M#A 1*(12?<&' Jj0B*& n>@ M# 2)]>.  

   & !#2)&' ^W2GI&' J#0   52<0<(B&2@ !#?<C' 62<@ !(A)<#       .$2"8: !("G2I U", 

  1'$I*3`'(Reusability)           J"B#( !%(7L@ .7(EG&' !(A#7@&' 6'SAC' 62<@ 1*( 9<- U<>*0 

                  !"#?<C' U"Y F"*/ 0- _k2"<@ 1*( RD&' 12?<&' Q\< UY t6'03 5'7#0 5'7# 2)#'$I*3'

m7IC' .0             UY J(&0D@#&' $)A&'0 540&' 2<(=8 7Y0* !(G2I&' _D, J- F&: 2<, .72[c' 7$A*

.77B#&' !(A#7@&' 6'SAC' !@2*B  .  

 !($(=%*&' 52(A)<#&' J8 !(A)<#&' _D, +=*I*0(Traditional Approaches) Jd@ 

           '0 2)<(SI* !(\(B0 12?<&' F&: TI$* U*&' 52#0=>#&' F=8 SB7* !($(=%*&' 52(A)<#&'  ?2"\/&

                F"=8 TG"/< 2")%(7L J8 U*&' 7(72%*&' 1#G<0 T2I$c' 52[2[ 62<@@ 10%< 1K V2)(=8

              F=8 Q(&0 2)3\< 52#0=>#&' F=8 J0B( 52(A)<#&' _D, UY Q(W7&' S(B7*&' J- R- VXW2*<&'
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               52"(A)<#&' _D, TK# F#3* N&D& V93\< 12?<&' N0=3 F=8 0- 2)(=8 Z@L*3 U*&' 52(=#>&'

!(SB7# 52(A)<#&' 52<2(@&' (Data-Centric) .  

              2"<, 2<#)( i(/ 52<2(@ .$824 62<@ !&2/ UY .$(A 52<2(@&' !(SB7# 52(A)<#&' J:

     73(0 !&0)3@ 2)82A7*3'0 2)<(SI*0 52<2(@&' T2I$: .     5HB[#&' n>@ 70)? ?/0& JB&0

             - U, 5HB[#&' _D, 1,- J#0 V!=#2B !(72A* 52%(@L* 62<@& 52(A)<#&' _D, 1'$I*3' $<8 J

              i(/ V12?<&' 62<@ J# 62)*<`' $>@0 62<K- 540&' 707# M# 7((E*&' !#W'$ 1$I*3#&' 52@=L*#

!@>G&' 70#C' J# 7@*>( 12?<&' F=8 5H($>* 6'7A: J: .  

  2#-  !)A0#&' 52<0<(B&' !(A)<#        V!=#*/#&' 5'7((E*&' _D, 72@*8`' J(>@ 5DI- $%Y 

         2)(Y e=uL 0& !%(7L@ 12?<&' 62<@ 1*( i(/            _D", 6'7"A: 1*"( V5"40 R- UY0 7((E* R-

  73(0 !&0)3@ 5'7((E*&' .           52"#0=>#&' F=8 L%Y Q(& J0B( !(A)<#&' _D, UY S(B7*&' J:0

O2](- 12?<&' N0=3 F=8 T@.  

  

  

+,&-%& ./"0,%& '1234) 3(  

   ^W2GI Jj(@  !)A0#&' 52<0<(B&' !(A)<#        52"(A)<#&' J("@0 2)<(@ Z7\&' J(@0 V

m7IC'.  
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3 . 234(!+, -%C!#+, -D+ E+? -!36! 

Unified Modeling Language UML 

             ^(G"I*& !"(72(># !"E& J8 .72@8 .$/0#&' !AD#<&' !E& J:(Specifying) V

  70G*(Visualizing)   62<@0 V(Constructing)    Z"(K0*0 V(Documenting)   7"G2<8 

    12?<&' 0##G#0 J0==/#&' 2)#$I*3( V12?<&' .    'D, UY T02/<30    VQ7'$"&' RS(S8 13%&'

             V2")(Y 52LLI#&' b'0<-0 2)*2<0B#0 2)*2#'$I*3'0 !E=&' _D, J8 O'$A !L(3@ .D@< 62L8:

                J"# N"&D0 V77%#&' 'D, 5'$/0 THI J# O282@* 52LLI#&' _D, 1?># v7[ 1*(3 i(/

!#?<C' U##G#0 U==/# 7?< !)A0.  

         !<3 7I'0- UY !E=&' _D, 62<@@ fw$s@ $%&1994    Z(7L J8 V     62"#=8 J"# J(#&28

 x00@ R$(7g 2#, 52(A#7@&' !3$<,Grady Booch) ( 0@#'7 1(A0)Jim Rambaugh (

             U"*%(7L X#$@ 2#24 J(/ V52(A#7@=& T2<0['7 !B7[ UY JH#>( 2<2B J'D=&')Booch ( 0

)OMT (   n>@ M#  2#)]>@ .    !<3 +(7I UY1995      J03"@0B2A 1&2">&' 2#)(&: 1]<:0  

(Jacobson)   =*#( J2B RD&'       R70"*BA@0- !B7"[ N )(Objectory     .2#3"#&' 9"*%(7L@ 

(OOSE) .$/0#&' !AD#<&' !E& 62#=>&' 6`k, J0B i(/ V(UML).  

  
2)#,- V.$8 52#'$I*3'0 $W'0Y .$/0#&' !AD#<&' !E=&0:  

 -P              i"(/@ V1'$I*3H& .S,2A0 .7@># !(W7# !AD#< !E=@ 62<@&' Z(7Y0 J(#$I*3#&' $0S*

D2#< T$2@*0 62<@ J# 1)<B#*.$(\# ;.  

 eP       M30*&' !(<2B#y@ 2)(#$I*3# $0S*(Extensibility)      !&0)3 TB@ ;D2#<&' F=8 T($>*&'0 

73(0. 

 ;P                 M(L*3"( i(/@ !A#7@ !E& !(- F=8 $#*>* `0 .$7A# O!E& .$/0#&' !AD#<&' !E& 7@*>*

12?<&' 62<@ T2#B*3` 2)(Y J0@g7( U*&' !E=&' 1'$I*3' 2,0#$I*3#. 

 $P  !<0<(B&2@ !#?<C' 62<@ !(A)<# 72[*<' UY 5$823. 

",P 1(#G*&' J# .7Id*# T/'7# F&: $*#( T@ T(=/*&' !=/7# F=8 2)#'$I*3' 7G*%( `. 

  
2)#,- n'7g- .$>& !E=&' _D, 1$I*3*0:  

 -P   12?<&' $0$/ J(@*(System Boundary)   12"?<&' +W2"?00 (System Functions) 

2/ 1'$I*3' Z(7L J8 !3(W7&' 1'$I*3`' 5`(Use Cases) J(=82\*#&'0 (Actors).  

 eP     N'7$: a]0*(Realization)         !"(=82\*&' 52"LLI#&' Z(7L J8 1'$I*3`' 5`2/ 

(Interaction Diagrams). 
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 ;P    12"?<=& .$#2A&' !(@(B7*&' !(<@&' a]0*(Static Structure)   52"LLI# 1'$I*"32@ 

 52<0<(B&'(Class Diagrams). 

 $P  0<(B&' N0=3 a]0* 52<(Objects Behavior)   !"&2/&' T0"/* 52LLI# 1'$I*32@ 

(State Transition Diagrams). 

",P 12?<=& Q0#=#&' R$2#&' Z(@L*&' 7)?*(Physical Implementation) . 

  
              J("># +$", 2")<# TB&0 V52LLI# !(<2#K J# .$/0#&' !AD#<&' !E& J0B**0

      J- 2)%(7L J8 7(0L*&' Z(7Y0 J0#$I*3#&' M(L*3(0     !<(># !)A J# 12?<&' '07(  . JB#(0

U*z2B VQ7'$&' RS(S8 V52LLI#&' _D, ^(I=*:  

1(  1'$I*3`' 5`2/ LLI#(Use Case Diagram) 

               T"K#( i"(/ V1'$I*"3`' 5`2"/0 J(=82"\*#&' J(@ !4H>&' LLI#&' 'D, J(@(

            2)& O2#=*3# 0- 12?<&' 52<2(@& O'7$G# J0B* J- 2#: U,0 12?<&' +'0/ J0=82\*#&' .  T"K#*0

    12?<&' +W2?0  1'$I*3`' 5`2/ .  TB[&'0)1 (         5`2"/ L"LI#& 12">&' TB["&' TK#(

'D2#@ 10%( J# J(@( i(/ V1'$I*3`'.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 TB[&')1 (1'$I*3`' 5`2/ LLI#& 12>&' TB[&'  

Use Case 

Use Case 

Use Case 

Use Case 

Use Case 

Use Case 
Actor 

<<user>> 
Actor 
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2(  M@2**&' 0- T3=3*&' 52LLI#(Sequence Diagrams) 

      ' T3=3*&' 52LLI#&' J# b0<&' 'D, J(@(        U"Y N72["* U"*&' 52<0<(B=& U<#S&

 !(=82\*&' 52LLI#&' J# 7@*>(0 Vm7I- 52<0<(B M# T82\*&'(Interaction Diagrams) .

         TB[&' UY J(@# 0, 2#B0 VT3=3*&' LLI# J0B*(0)2(        T"K#(0 U"%Y- 2#)&0- J($>@ J# V

540&' TK#(0 R$0#2>&' $>@&'0 VT82\*&' UY !B7*[#&' 52<0<(B&' .  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 TB[&')2( :T3=3*&' LLI#& 12>&' TB[&'  

  

3(  J02>*&' 52LLI#(Collaboration Diagrams) 

     !"(=82\*&' 52"LLI#&' J"# 52"LLI#&' J# b0<&' 'D, 7@*>((Interaction 

Diagrams)  !%(7L@ O2#?<# T82\*&' 'D, J0B(0 V52<0<(B&' J(@ T82\*&' J(@( i(/ VN&DB 

      ' J# _7(g M# JW2B&' !4H8 J(@*         52"<0<(B&' J("@ T%*<* U*&' TW237&' J(@* 2#B 52<0<(B& .

U<#S&' 2)=3=3* J2(@& TW237&' 1(47* JB#(0 . TB[&')3 ( LLI#& 12>&' TB[&' J(@(J02>*.  

  

  

  

Object:Class  Object:Class 

Actor 

[condition] 

message name 

[condition] 

message name 

[condition] 

message name 



  32

 
 
 
 
 
 
 
 
 

  

  
 TB[&')3 (J02>*&' LLI#& 12>&' TB[&'  

  

4(  !&2/&' 52LLI#(State Diagrams) 

       52<0<(B&' 5`2/ T3=3* !&2/&' LLI# J(@(   n>@@ 2)]>@ 2)=82\* 62<K- .  1*"(0

         SY2/& 2)#H*3' !A(*< m7I- F&: !&2/ J# T2%*<`'(Stimuli)      2)*2@2A*"3' F"&: !Y2]c2@ 

(Responses) 2)&2>Y-0 (Actions) . TB[&'0)4 (5`2/ LLI#& Ò 2K# J(@(.  

  

  

  

  

  

  

  

  

  

  

  

  

 TB[&')4 (!&2/&' LLI#& 12>&' TB[&'  

Object:Class 

Object:Class Object:Class 

Object:Class 

Actor 

1. message 

2. message 

3. message 
1.2 [condition] 

message 

2.3 [condition] 

message 

State 

Do/activity 

State 

Do/activity 

State 

Do/activity 

State 

Do/activity 

Event/Action 

Event/Action 
Event/Action 
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5(  !(&2>\&' 52LLI#(Activity Diagrams) 

              J"# T2"%*<c' 1*( i(/ V!&2/&' 52LLI# J# O2G2I O280< !(&2>\&' LLI# 7@*>(

        2)&2#8- J# 7$G#&' !&2/&' 62)*<' $>@ m7I- F&: !&2/ .      ZY$*&'  F=8 LLI#&' 'D, SB7(0

(Flow)5`2/=& !(=I'$&' 52A&2>#&' J8 X*2<&'  . TB[&')5 (!(&2>\&' LLI#& Ò 2K# J(@(.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 TB[&')5 (!(&2>\&' LLI#& 12>&' TB[&'.  

  

6(  52<0<(B&' 52LLI#(Class Diagrams) 

               F"&: !Y2"]c2@ +2<"G{& !"(@(B7*&' !"(<@&' V52LLI#&' J# b0<&' 'D, J(@(

2)*2(0*/# .             i"(70*&' T"K# 2")<(@ 52"4H>&' J("@* 2"#B(Inheritance)   N72["*&'0 

)Association (524H>&' J# 2,7(g0.  

 LLI# 7@*>*0        Z7"L TB& R7%\&' $0#>&' 52<0<(B&' 52      52"<0<(B&2@ !"#?<C' 62"<@

!)A0#&'.$/0#&' !AD#<&' !E& 2)(Y 2#@   . TB[&')6 (52<0<(B&' LLI#& Ò 2K# J(@(.  

  

  

Class: 

Class: 

Class: 

Class: Class: 

Activity 

Activity 

Activity 
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 TB[&')6 (52<0<(B&' LLI#& 12>&' TB[&'  

  

7(  52<0B#&' 52LLI#(Component Diagrams)  

LI# 7@*>* !($2#&' 52LLI#&' J# 52<0B#&' 52L(Physical Diagrams) i(/ V

52<0B# F&: 93\< X#2<7@&' M(#A*0 e(*7* !%(7L 7)?* . 524H>&' 52LLI#&' _D, 7)?*0

      n>@ F=8 2)]>@ $2#*8' !(\(B0 52<0B#&' J(@ .  TB[&')7 (      L"LI#& 12">&' TB[&' J(@(

52<0B#&'.  

  

  

  

  

  

Class Name 

 

Attribute types 

 

Operations 

Class Name 

 

Attribute types 

 

Operations 

Class Name 

 

Attribute types 

 

Operations 

Class Name 

 

Attribute types 

 

Operations 

Class Name 

 

Attribute types 

 

Operations 

1 

1..* 
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Node Name 

Node Name Node Name 

  

  

  

  

  

  

  

  

 TB[&')7 (12>&' TB[&'52<0B#&' LLI#&   

 

8(  72[*<`' 52LLI#(Deployment Diagrams)   

              !#2>&' !W()&' 52LLI#&' _D, J(@*(Configuration)     D(\<*&' 540 !A&2># 7G2<>& 

 !(A#7@&' 52<0B#&' F&: !Y2]c2@(Software Components) 52(=#>&'0 V(Processes) V

2)(=8 |(>* U*&' 52<0<(B&'0 . TB[&'0)8 (@(72[*<`' 52LLI#& 12>&' TB[&' J(.  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

  

 TB[&')8 (72[*<c' 52LLI#& 12>&' TB[&'.  

Component 

Component 

Component 

Component 

Component 

Component 

Component 

Component 

Component 
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 5678)1(  

           !AD#<&' !E& UY .$0A0#&' 52LLI#&' b'0<- M(#A 137& T2<0['7 !(A#7@ 1$I*3'

 .$/0#&'(UML).  

  

  

4 .-FGH+,  

 5?/` $%&P  Q7'$&' RS(S8 P            !"(A)<#&' J- .$"/0&' _D", !"3'7$ THI J# 

            N&D0 !(@032/&' !#?<C' 62<@& 2)#'$I*3' 1$80 2)@<A* eA(0 !W($7 !(A)<# 7@*>* !($(=%*&'

O2@=3 X*2<&' 12?<&' F=8 7Kk* .$(A 7(g 52\G J# 9@ +G** 2#&.  

            "?< 62"<@ $'7- J# TB aG<(0 .$(A !=B()#&' !(A)<#&' 7@*>* 2#<(@   52"#0=># 12

               U"@=( O2/A2< O2#2?< .$28 J0B( !(A)<#&' _D, 1'$I*3' J8 X*2<&' 12?<&' JC N&D0 2)82@*2@

7(@B TB[@ 1$I*3#&' 52@=L*#.  

    J- O2](- 5?/`0    !)A0#&' 52<0<(B&2@ !#?<C' 62<@ !(A)<#     52"(A)<#&' J# U, 

          2<@ !(=#8 2)#$I*3# F=8 T)3* i(/ V540&' Q\< UY !K($/&'0 !(0%&'    !Y2"]c2@ 12?<&' 6

.$(A 52\G@ +G*( 2)<8 X*2<&' 12?<&' J- F&:.  

             .$"/0#&' !AD#<&' !E& J- .$/0&' _D, J# 2)GHI*3' M(L*3< U*&' 70#C' J#0

              U##G"#0 J("==/#&' J(@ 7(@B TB[@ 1'$I*3`' !>W2[0 !(#&28 !AD#<0 T(=/* !E& 7@*>*

 U>@*# !G2I !#?<C'2<0<(B&2@ !#?<C' 62<@ !(A)<#!)A0#&' 5.  

  

  

5 .-I+'I+, -$:,=3+, 234(+, J< -4!+  

         !(323- 702/# !KHK J8 !K&2K&' .$/0&' UY i($/&' T02<*< +03 :70/#&' T0C'  :

        !3(W7&' 9*'0LI v7[(0 UW$@#&' T(=/*&' UY !(323- 1(,2\# J(@( .70/#&' U<2K&'  :  70$"(

T0/      VU=(G\*&' T(=/*=& !3(W7&' 5'0LI&' v7[(0    6'7"A: !"(\(B      !"@2*B0 5H@2"%#&' 

  52<2@*3`'0   m0$A&' 7(7%* !@2*B !(\(B .  2#- i&2K&' 70/#&' 7L*(YZ &    T(=/*&' 5'0$- n>@

S(#7*&'0 V7'7%&' T0'$A0 V7'7%&' 72A[-0 V52<2(@&' Q0#24 TK#  .  
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6 .&'4)KF!+, 3=:!  

9  :;("$%& '<-$8%& '=%Unified Modeling Language UML:    !"AD#<&' !"E& J:

$""/0#&' ^(G""I*& !""(72(># !""E& J""8 .72""@8 .(Specifying) 70G""*0 V

(Visualizing) 62""<@0 V(Constructing) Z""(K0*0 V(Documenting) 7""G2<8 

12?<&' 0##G#0 J0==/#&' 2)#$I*3( V12?<&'.  

9  .&;>,3?& @?6( 55>$Use Case Diagram :     J("@ !"4H>&' L"LI#&' 'D", J(@(

   i(/ V1'$I*3`' 5`2/0 J(=82\*#&'          J- 2"#: U",0 12?<&' +'0/ J0=82\*#&' TK#( 

      2)& O2#=*3# 0- 12?<&' 52<2(@& O'7$G# J0B* .        +W2"?0  1'$I*"3`' 5`2"/ TK#*0

12?<&'.  

9  A67,8B& @655>$Deployment Diagrams :   !"#2>&' !"W()&' 52LLI#&' _D, J(@*

(Configuration)        ' 52<0B#&' F&: !Y2]c2@ D(\<*&' 540 !A&2># 7G2<>&   !"(A#7@&

(Software Components) 52(=#>&' V(Processes)    |(">* U"*&' 52"<0<(B&'0 V

2)(=8.  

9  C313,%& @655>$Sequence Diagrams :  T3"=3*&' 52LLI#&' J# b0<&' 'D, J(@(

                J"# 7"@*>(0 Vm7"I- 52"<0<(B M"# T82\* UY N72[* U*&' 52<0<(B=& U<#S&'

!(=82\*&' 52LLI#&'(Interaction Diagrams)  .    J"# T3"=3*&' LLI# J0B*(0

            T"K#(0 R$0#2>&' $>@&'0 VT82\*&' UY !B7*[#&' 52<0<(B&' TK#(0 U%Y- 2#)&0- J($>@

540&'.  

9  D"6E,%& @655>$Collaboration Diagrams : J# 52LLI#&' J# b0<&' 'D, 7@*>(

 !(=82\*&' 52LLI#&'(Interaction Diagrams)    J("@ T"82\*&' J(@( i(/ VN&DB 

B&'               J"# _7"(g M"# JW2B&' !4H8 J(@* !%(7L@ O2#?<# T82\*&' 'D, J0B(0 V52<0<(

       52<0<(B&' J(@ T%*<* U*&' TW237&' J(@* 2#B 52<0<(B&' .     J2"(@& TW237&' 1(47* JB#(

U<#S&' 2)=3=3*.  

9  '/%6E)%& @655>$Activity Diagrams :    J"# O2"G2I O2"80< !(&2>\&' LLI# 7@*>(

   *( i(/ V!&2/&' 52LLI#           7$G"#&' !&2/&' 62)*<' $>@ m7I- F&: !&2/ J# T2%*<`' 1

 2)&2#8- J# .       ZY$"*&' F=8 LLI#&' 'D, SB7(0(Flow)       52"A&2>#&' J"8 X*2"<&' 

5`2/=& !(=I'$&' .  

9  @68"8/F%& @655>$Class Diagrams :    !"(<@&' V52"LLI#&' J"# b0<&' 'D, J(@(

    2)*2(0*/# F&: !Y2]c2@ +2<G{& !(@(B7*&' . * 2#B     i(70*&' TK# 2)<(@ 524H>&' J(@

(Inheritance)   N72[*&'0 )Association (     52"4H>&' J"# 2"#,7(g0 .  7"@*>*0

       Z7L TB& R7%\&' $0#>&' 52<0<(B&' 52LLI#     !")A0#&' 52"<0<(B&2@ !#?<C' 62<@  
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.$/0#&' !AD#<&' !E& 2)(Y 2#@.  

9  @68"F$%& @655>$Component Diagrams :  2"<0B#&' 52"LLI# 7@*>*  J"# 5

 !($2#&' 52LLI#&'(Physical Diagrams)   M"(#A*0 e"(*7* !%(7L 7)?* i(/ V

   52<0B# F&: 93\< X#2<7@&' .       !(\(B0 52<0B#&' J(@ 524H>&' 52LLI#&' _D, 7)?*0

n>@ F=8 2)]>@ $2#*8:.  

9  'G<"$%& @68"8/F%6H '$I8J& K68H '/<G8$Object- Oriented Approach : !(A)<#

  (A)<# J# .$($A         5'72@>&' J# !)A0#&' 52<0<(B&' 2(A0&0<B* 7@*>*0 !#?<C' 62<@ 52

            523"3k#&' 52"(7@B Z@23** i(/ V52(A#7@&' !82<G J'$(# UY !K($/&' !<2<L&'

           !"(A#7@&' 2")*2%(@L* U"Y 2)A#$0 .$($A&' 2(A0&0<B*&' _D, U<@*& 52B7[&'0 . J:0

        C' _D, 2,7(0L* 1*( U*&' !#?<C' J# F#?>&' !(@&2E&'    52<0<(B&' 2(A0&0<B* Z@L* 12(

   J:0 !)A0#&'    !)A0#&' 52<0<(B&2@ !#?<C' 62<@ !(A)<#      62"<@& !\=*I# !%(7L 7@*>* 

             1*"( !(A)<#&' _D, 1'$I*32@0 V70#C' J# 7(KB UY m7IC' 52(A)<#&' J8 !#?<C'

n>@ J8 2)]>@ 2# $/ F&: !=G\<# 52<0<(B 0- .7(EG 6'SA- F&: 12?<&' 1(3%* .  

9 $%&'/;/10,%& '/<G8 Classical Approach :     !"#?<- 62"<@ 52"(A)<# J"# !(A)<#

    !(&2*&' 5'0LI&' J# J0B** V52#0=>#&' :     V62"<@&'0 V1(#G*&'0 VT(=/*&'0 VL(LI*&'

!<2(G&'0 ..$(A 7(g 2)=>A* U*&' !W(3&' ^W2GI&' J# $($>&' 2)&0.  

9  '1F/G$%& '/<G8$%& Structured Approach :<# J# !(A)<#    !"#?<- 62"<@ 52"(A)

52#0=>#&' .           Ò 0=/ 1$%*& 562A $40 VU]2#&' J7%&' J# 52(<(>@3&' !('$@ UY 57)?

             1(#G"*&'0 T"(=/*&' U*=/7# F=8 SB7* U)Y V!($(=%*&' !(A)<#&' TB2[# J# 7(KB&

$)A&'0 540&' J# 2#)%/ 2#)(L>*0 !A#7@&' !=/7# J# 7KB-.  
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Collection and Analysis 
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34/0%& '".0+/,  
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1 .5,46,%&  

1.14.7,+   

 U> VK,-W  P7'$&' XQ(Q8 W       77%# S# !Y&2Y&' .$/0&' Z&: "1380    !"#MCO' ?(@/* 

#(#G*02)" S'0CT> <,0 [ "12MC&' 52>@B*# ?(@/*0 J#I."  

               Z@8 $#*T* ?/'7#&' !(%> S: \: [12MC&' 62C> ?/'7# 1,- S# $T* ?(@/*&' !@/7# S:

?(@/*&' !@/7# <] 12)#&' ATG- S# 2)@(@/*0 52>@B*#&' J#I 7>*T*0 [2)I=2*C.  

2#, [S(3(=7 S(#34 Z&: ?(@/*&' !@/7# 13%*0:  

 ?0O' 13%&' :(@/*&'             S- 9"(] S(">( 1$R*3#&' S# A@B 1K*3' 9(] 1*(0 [<=$>#&' ?

               ?"%*C( !/(/G 5C2D '\:0 [!@DF#&' ^\, S# $DE*&2> ?@/#&' 10%(] [12MC&' <] !@DF# U2C,

<C2Y&' 13%&' Z&:.  

 <C2Y&' 13%&' :            J"#I0 [_"(#8 ?DF"> !@DF#&' 1)] 9(] 1*(0 [<@(GH*&' ?(@/*&'

   [$($I&' 12MC@& S(#$R*3#&' 52>@B*#          [52C2>*"3`' !">2*D0 5K>2"%#&' 6'7I: _(7B S8 

               7"(7%* <"] 2)%Y0(0 !@DF#@& ?0@/ .$8 a'7*42> ?@/#&' 10%( 1Y [<&2/&' 12MC&' !>4'7#0

               .7'$L' J"# N0$"I&' !3'7$ 7(7%*  !F42C#0 b7T> 10%( !(2)C&' <]0 [N0$I&' !3'7$

9(@8 !%]'0# Z@8 ?G/(& .  

P7$*3 .$/0&' ^\, <]WP7'$&' XQ(Q8 W?(GH*&2> ?(@/*&' !@/7# 12)#0 5'0BR .  

  

2.134/0%& 8&49:   

( UC# J40*W XQ(Q8  P7'$&'W          V'7$24 S0D* S- .$/0&' ^\, !3'7$ S# 62)*C`' $T> 

S- Z@8:  

1. ?(@/*&' A@B 10c%*. 

2. <=$>#&' 7(7%*&' A*D*. 

3. S(#$R*3#&' 52>@B*# J#I*. 

4. 5K>2%#&' X7Id*. 

5.52C2>*3' <C>* . 

6. HC*N0$I&' !3'7$ \. 

7. <@(GH*&' 7(7%*&' A*D*. 

8. ?(@/*&' 5'0$- 1$R*3*. 
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3.134/0%& !";<:   

      !3(=7 1234- !YKY Z&: .$/0&' ^\, 13%* :       <"] !(323O' 1(,2H#&' S(>( ?0O' 13%&'

           <C2"Y&'0 ?0O' S(]$")&' <Be( '\,0 f!3(=7&' 9*'0BR a7F(0 <=$>#&' ?(@/*&' :  13"%&'0

  0BR&' S(>( <C2Y&'             6'7"I: !"(H(D a7F 13%&' '\, <] 1*(0 [<@(GH*&' ?(@/*@& !3(=7&' 5'

                <"Be( '\",0 f N0$"I&' 7"(7%* !>2*D !(H(D S2(>> <)*C(0 52C2>*3`' !>2*D0 5K>2%#&'

J>23&' Z*/ g&2Y&' S# +'$,O' . ?Y# ?(@/*&' 5'0$- bT> S(>(] [7(RO'0 g&2Y&' 13%&' 2#-

$I0 [52C2(>&' P0#24' [7'7%&' ?0S#2Y&' +$)&' <Be( '\,0 fQ(#7*&'0 [7'7%&' 72IF-0  .  

  

4.134=";,%& '&>&?6%&   

 P7'$&' XQ(Q8 :          ?2G"*'0 !(#,- S# 2)& 2#& !(&2*&' 5'6'7%&' !TI'7#> U/GC-

             ^\",0 [_#T> 2)>2T(*3'0 2)#)] Z@8 U$823(3 '\,0 [.$/0&' ^\, h0i0#> _(Y00 7F2>#

<, 5'6'7%&':  

1.  Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.   

2.  Dennis, A. et al, Systems Analysis & Design: An Object-Oriented 

Approach with UML. John Wiley & Sons Inc., 2002. 

3.   Dewitz, S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

4.  Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart And Winston, 1999. 

5.   Hoffer, J. et al., Modern Systems Analysis & Design, 2
nd

 Ed., Addison-

wesley, 1999. 

6.    Kendal, K., and Kendal, J., Systems Analysis and Design, 5th Ed., 

2002. 

7.   Lejk, M. and Deeks., An Introduction  to Systems Analysis Techniques, 

2nd Ed., Pearson Education Limited, 2002. 

8.  Maciaszek, A., Requirements Analysis and System Design, Developing 

Information Systems with UML, Addison -Wesley, 2001. 

9. Satzinger, J., Systems Analysis and Design, 2nd Ed., Thomson Learing, 

2002. 

10. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 

11. http://www.psut.edu.jo / computer science/ staff/saleh abu-soud 
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5.134/0%& 5;&?4% @.%A B"+/+ ",   

 P7'$&' XQ(Q8:               S2"D#&' 5E"(, U"C- S# $DE* .$/0&' ^\, !3'7$> -$>* S- ?>4 

        _(#T&' 7(DH*&'0 Q(D7*&' Z@8 U$823( 2## !3'7$@& A32C#&' j$2)&' .    1@4 $0I0 S# $DE*0

_'70-0 U($& . 0   ' 62CY- <]         <*'\"&' 1(0"%*&' !@=3-0 52>(7$*&' Z@8 !>2IL' ?02/ !3'7$& .

                <] 937$*3 2# S: \: [.$/0&' ^\, <] 937$* 2# _(>B*0 !D7F 0- !33k# .72(Q ?iH(0

J4'0&' b7- Z@8 2,\(HC* AI( !(@#8 !(@(@/* 1(,2H# S8 .72>8 0, .$/0&' ^\,.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  48

2 . CD4(,%& -.)/+%&Preliminary Analysis  

            ?(@/*&' A@B 1K*3' 9(] 1*(0 [?(@/*&' !@/7# 5'0BR ?0- <=$>#&' ?(@/*&' 7>*T(

              1(0%*> 52#0@T#&' 7($# 10%( 1Y [S(#$R*3#&' $/- S0D( 2# .$280 12MC&2> S((CT#&' $/- S#

           62CT&' _/*3* !@DF# Z@8 X0*/( 9C-0 $2I 9C- S# $DE*@& A@B&' '\, .     [U&\"D S2"D '\l]

 O 9(BT(               6'7Il"> .$2"8 U"&\ S0D(0 [J4'0&' b7- Z@8 !@DF#&' S# $DE*@& S(@@/#&' $/

 52#0@T# S# J#I 2#> 7(7%* !>2*D> 10%( 1Y [?(@/*&' A@B J]7 X\&' 1$R*3#&' J# 5K>2%#

^7($#& 9#@3(0 <=$>#&' 7(7%*&2> Z#3( !@DF#&' S8 .  

10%C3W  P7'$&' XQ(Q8 W       ?G"H# a7F 62B8l> !(&2*&' B2%C&' ?KR    5'0"BR& 

<=$>#&' ?(@/*&'.  

  

1.2  -.)/+%& E)*User Request 

             A0*D# A@B 1($%*> 10%( [12MC&' <] !C(T# !@DF# 0- VK@R 1$R*3#&' M/K( S(/

               2# .$28 X\&' <CT#&' mRF&' Z&: 9#(@3*> ^70$> 10%( X\&' ^7($# Z&: ?@R&' '\, n(/G*&

52#0@T#&' .7='$ 7($# S0D( .A@B> A@B&' '\, Z#3(0 1$R*3#&' A@B 0- ?(@/*&' User 

Request 9(#3(0  7Ro' 1)iT>12MC&' A@B (System Request) .  

               1$R*3"( S- 0- !"(@R'$ .7D\# ?DF Z@8 A@B&' '\, A*D( S- 1$R*3#@& SD#(0

7#O' '\)& V2G2R V2I\0#C.  

  

 +,-.)1(  

             ?"(@/* A"@B Z@8 ?G/'0 U*%BC# <] .$0I0#&' 52D7F&' N$/L .72(Q> 14

7$9*2(0*/# M/`0 !3'.  

  

2.2  -.)/+%& E)* !..6+Evaluation of User Request  

             U"&\0 <=$"># ?DF> 9#((%*0 9*3'7$> 10%(0 A@B&' 52#0@T#&' .7='$ 7($# 1@3*(

      S(@@/#&' $/- Z&: 9#(@3*> 10%( S- ?>4 .         !@="3- .$8 a7B> 7($#&' 10%( [A@B&' 1((%* $C80

      F#&' S- S# $DE*@& 93HC S(>0 9C(>        62CT&' _/*3*0 !($I !@DF# <, A@B&' <] .$7'0&' !@D .

!(*o' !@=3O' B#C Z@8 !@=3O' S0D* S- SD#(0:  

! p!q/@r# !@DF#&' ?, 



  49

! p.7(BR 0- !I7/ !@DF#&' ?, 

! p!D7F&' +'$,- <] AG( !@DF#&' ?/ ?, 

! p+(&2D*&' ?(@%* 0- a2>7O' .$2(Q <] !@DF#&' ?/ 1)3( ?, 

! (*C !#D'7*# ?2#8- U2C, ?,p!@DF#&' ?/ 1$8 !I 

! p!@DF#&' ^\, J# ?#2T*&' !D7F&' <] S0(C%*&' J(B*3( ?, 

    !@=3O' S# U&\ 7(s Z&:.           7($"#&' 1@3"( [!"(>2I(: 2)@#I#> 52>2IL' 5C2D '\l]

                <"] 5$70 2#D !(%(%/ <, ?,0 !@DF#&' S# $DE*&' 9C# A@B(0 S(@@/#&' $/- Z&: A@B&'

p` 1- A@B&' 

  

3.2 %&0 5)FG,%& 4.4/+"7$, 4FH+  Problem Statement  

             $4 1$R*3#&' S- S# _%/*&'0 !@DF#&' S# $DE*&' <, [2C, ?@/#@& !(323O' !#)#&'

                !@DF"#&' 2")CM0 N7R- !@DF# 7D\0 9(@8 ?DF- 9C- 1- A@B&' <] !(%(%/&' !@DF#&' 7D\

!(%(%/&' .             O2"> !4K8 1)& S# !@>2%#> !@/7#&' ^\, <] ?@/#&' 10%( [U&\ 1*( Z*/  '\:0 [7#

        !@DF#&' S# 93HC> $DE*(& 12MC&' !>4'7#> 10%( 7#O' 1Q& .       2)&0"G- 2")& 5K>2"%#&' V2T>B

             ^\, ?KR V2%/` ?(GH*&2> 5K>2%#&' a7F 1*(3 U&\& [.$(H#0 !/I2C S0D* Z*/ 2)*'0BR0

.$/0&'.  

              10"%( X- [<@(G"H*&' ?(@/*&' 5400 !H@D* 7($%*> .0BR&' ^\, <] ?@/#&' 10%(0

($%*> ?/&' $2I(L S(#QK&' 540&'0 !H@D*&' 7)93HC ?/&' P(& (!@DF#&' ^\)& .  

  

4.2 CD4(,%& ?.?6+%& Preliminary Report  

              9"*K>2%#0 12"MC@& 9*'$,2F# !I(*C !@DF#&' !%(%/ S# $DE*( S- $T> [?@/#&' 10%(

           7(7%* <] 52#0@T# S# 9I*C*3'0 9G@R*3' 2#0 9Y/> !I(*C !>2*D> 10%( S((CT#@&   Z#3"( 

 <=$>#&' 7(7%*&2>(Preliminary Report) .!(&2*&' 1234O' Z@8 7(7%*&' X0*/(0:  

!  !@DF#&' +G0 :            [1$R*3"#&' 2")T]7 <*&' !@DF#@& +G0 !>2*D> 2C, ?@/#&' 10%( g(/

A@B&' <] $70 2# A3/0 1$R*3#&' 7MC !)I0 S# 2C, +G0&' S0D( 2# .$280. 

! t=2*C&' :     C 13%&' '\, <] ?@/#&' A*D(        9*'$,2F"#0 S(#$R*3"#&' J# 9*K>2%#0 9Y/> t=2*

12MC@& .              7"MC !)I0 S# P(&0 0, ^7MC !)I0 S# !@DF#&' !T(>B Z@8 t=2*C&' X0*/*

1$R*3#&' . 



  50

! 52(G0*&' :     7($#@& 9*2(G0* !>2*D> 2C, ?@/#&' 10%( .      5C2D '\: 2# 52(G0*&' ^\, ?#F*0

         L' SD#( 1- [!q/@r# <, ?,0 [` 1- !(%(%/ !@DF#&'  2)@/ ?(IE*0 72M*Cp    J]7> 1)3* ?,0 

 12MC&' !(03p             124 S(/ 7($#&' 2)&E3 <*&' !@=3O' S8 !>2IL2> ?@/#&' 10%( 7Ru ZCT#>0 

!@DF#&' 1((%*>. 

!     <@(GH*&' ?(@/*&' 5400 !H@D* 7($%* :       Z*/ S(#QK&' !H@D*&'0 540&' 7($%* 2C, $0G%#&'

    !@DF#&' ?/ !%(7B Z@8 +7T*C .  (@/*&' a7F 1*(30 <@(GH*&' ?W  P7'$&' XQ(Q8 W  <] 

!%/K&' !B%C&'. 

 

 

 /0&1%& 23"40%& '5678)1(  

'<=$>#&' ?(@/*&' 5'0BR 72G*R2> 7D\  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



  51

3 .C).IJ+%& -.)/+%& Detailed Analysis 

            ?"(@/*&' S2D ?0O' _F&2] [?(@/*&' !@/7#& <C2Y&' _F&' <@(GH*&' ?(@/*&' Sq0D(

  CTr( g(/ <=$>#&'            Z"CT(] <@(G"H*&' ?(@/*&' 2#- [12MC&2> .$0I0#&' !@DF#&' S# $DE*&2> Z

  !@DF#@& ?0@/ $2I(l> .             V2"#)] 2)3"HC !@DF#&' 1)] S# $> ` [!@DF#@& V̀ 0@/ a7*%C Z*/0

            12MC&' Z@8 2,7(YE* N$#0 2)T]'0$0 !(%(%/&' 2)>2>3-0 2,$2T>- U'7$: S# $> `0 V2%(#8 . '\,

     2#- [!@DF#&' !(/2C S#               52">@B*#0 6'7u \"R- S"# $"> K"] [!@DF#&' ?0@/ !(/2C S#

 S(#$R*3#&'(User Requirements)  12"MC&2> !4K8 9& S# ?D0 (Stakeholders)  <"] 

!%(%/&' $2I(:0 52>@B*#&' J#I !(@#T> !(@#T&' ^\, Z#3* g(/ [!/7*%#&' ?0@/&'.  

          (0H* ?8 ?0G/&' $T> `: <@(GH*&' ?(@/*&' <] 6$>&2> nGC( `    .7'$L' S"# b

       7#O' '\)> J(#I&' 1K8: .7'$L' Z@80 [U&\> 12(%@& .        b(0H*&2"> !"(@#T&' ^\", Z#3"*0

 1K8L'0) A(7$*&' ?/ 7MC-)1(( .  

      10%C3 13%&' '\, S# !(&2*&' 6'QIO' <]0W   P7'$"&' XQ(Q8 W     ?"(@/*&' a7F"> 

9(] \vHCd* <*&' 52#)#&'0 9*'0BR S(>C30 [VKGH# V2/7F <@(GH*&'.  

  

1.3  56.6/%& 4"2.A0 '"()*+,%& 1,2 

Requirements Gathering and Fact Finding 

             ?"(@/*&' !@/7# 2,72>*8' SD#( ?> [?(@/*&' 5'0BR 1,- S# .0BR&' ^\, 7>*T*

             ?D2F#&'0 62BRO' +2F*D'0 V'$(I 9#)]0 <&2/&' 12MC&' !3'7$ 1** 2)(] SO U&\0 [2)*#7>

    '7*4' 1*( 2)(]0 [9(] .$0I0#&'         1($"%&' 12"MC&' ?D2F# ?/( X\&' $($I&' 12MC&' a .  10"%(0

!(*o' B2%C&' $($/*> 2C, ?@/#&':  

! 2)T#I> <&2/&' 12MC&' 10%( <*&' 52C2(>&'. 

! 52C2(>&' ^\, !I&2T#> <&2/&' 12MC&' 2)> 10%( <*&' !(H(D&'.  

! <&2/&' 12MC&' 52I7R#.  

!  SD#( <*&' _7B&':2)82>* S(3/*& 6'$-<&2/&' 12MC&' .    

  

              b"T> .$"%T# 2C, ?@/#&' !#)# SO U&\0 [5'0BR&' ATG- S# 7>*T* 2)CD&0

         .7>R&' <#($8 S(#$R*3# J# ?#2T*( 9C: \: [6<F&'A032/&2>      12"MC@& 1)*2">@B*# J#I> 

              S"# 2,0@R S# $DE*(0 2)C(> $0I0#&' A72i*&' ?/(0 2)HCG(0 2)@@/( S- 9(@80 [$($I&'

#&' J# _(3C*&2> U&\ ?D0 [62BRO'S(#$R*3 .  
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             ?D"F Z"&: S(#$R*3#&' 52>@B*# ?(0/* ?@/#&' Z@8 9CO U&\D !>TG 7>*T*0

               A"I( ?DF&' '\, S- !>0TG 7#O' $(Q( 2##0 [mGR*#&' 1(#G*&' _(7] ?>4 S# 10)H#

S(#$R*3#&' ?>4 S# 2# $/ Z&: V2#0)H# U&\D S0D( S-.  

        K>2%# 6'7I: 2)#,- .$($8 ?=2300 V247B 52>@B*#&' J#I& S:0   S(#$R*3#&' J# 5

              !"(H(D !"M/K#0 12"MC&' !>4'7#0 [52C2>*3`' J(Q0*0 1(#G*0 [12MC&2> !4K8 9& S#0

         52D7F .72(Q0 [!)>2F# 5233k# .72(Q0 [9(] 52(@#T&' 6'7I:A032/&' .   a7"F 1*(30

!(&2*&' 6'QIO' <] _7B&' ^\,.  

  

1.1.3  'K("6,%&Interviews  

     J#I _7B ?i]- S# 5K>2%#&' 7>*T*        A"(*7* Z"&: !I2/> 2)CD&0 [52#0@T#&' 

               !"@>2%#&' 5"40 ?Ke*3' 1*( Z*/ U&\0 [!@>2%#&' 6'7Il> 6$>&' ?>4 ?#2F B(BR*0 _>3#

              [_(4$"&' 7"(s S(#R*&' 1$80 !/(/G0 !(]'0 52#0@T# J#I> 2)C# .$2H*3`'0 $(I ?DF>

         */' ?D> 7(DH*&'0 2)>(*7*0 1$R*3#@& 2)&'k3 $'7#&' !@=3O' $($/* AI(]   Z@8 !>2IL' 5`2#

!@#*/#&' 52>2IL' ?D& !@=3- Ji00 !@=3O' ^\, .  

             .7"MC 62"%&: ?i"H( [A32C#&' mRF&' 72(*R' !@>2%#&' X7I#& ZC3*( Z*/0 

             J">** SD#( 0- [2)(] S(HM0#@& <H(M0&' +G0&'0 !33k#@& <#(MC*&' ?D()&' Z@8 !G/2]

 !(@#8 J>**D [!33k#&' <] !4KT&' 5'\ 52(@#T&' bT>VKY# U(F +7G .  

           $'7#&' mRF&' J# ?2G*`2D [!@>2%# 6'7I: A@B $C8 ?0D0*07>&' h2>*l> nGC(0

       S(]7B&' A32C( $80# Z@8 _2H*`'0 [9T# !@>2%#&' 6'7I: .    [t=2*C&' ?i]- Z@8 ?0G/@&0

               Q"()I*0 2)& 7(i/*&'0 2)*3'7$ 9& ZC3** Z*/ U&\0 9& !@=3O' S8 !R3C ?237: SD#(

(/G&' 52>2IL'2)& !/.  

 ?iH( [!@>2%#&' 6'7I: $C80   '!(*o' ?/'7#&' h2>*:  

1 ( 62#/L' !@/7#(Warm-Up)  

             [!/(/"G0 !4$2"G 52"#0@T# Z@8 ?0G/&' 0, !@>2%#@& <323O' +$)&' S:

                1$R*3"#&' S: \: [!"@>2%#&' -$>* 2#&2/ !@=3O' a7B> 6$>&2> nGC( ` U&\ Z@8 ?0G/@&0

     R 2#>70 V'7*0*# S0D( S- SD#(  7((e*&' S# V2H=2 .         J"# !H&O' S# 0I _@R Z@8 ?#8' U&\@]

               V2D(7"F 9@TI'0 [$I0 S: 7*0*&' 0I !&'Q: Z@8 ?#8'0 [9T# !@>2%#&' X7I* X\&' mRF&'

2)(] U& V'$C ` !(@#T&' <] U&.  
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2 ( !@=3O' a7B !@/7#Questioning  

        [V2>32C#0 wE()# n>G- Ji0&' SE> 7TF* 2#$C8-$>'    %#&' A>"3 b7T>    70$0 !"@>2

       9(] ?D2F#&' ?/0 12MC&' S(3/*> 12)3L' <] 1$R*3#&' .      AI( SD&0 [!@=3O' a7B> -$>' 1Y

           1$R*3#&' $0$7 A3/ !C07# $0I0 J# V2%>3# 2,7(i/* 1* <*&' !@=3O' h2>*: .  nG"C(0

!(*o' 5'$2F7L' h2>*l>:  

! V'$(I V2T#*3# SD. 

! U3HC> 9(@8 A(I*0 ?'k3&' ?E3* `. 

! 1$R*3#&' B8-!@#2D !>0I- 62B8L !G7H&' . 

! .707i S0$> 1$R*3#&' JB2%* `0 ?2%( 2# ?D> '$(I 1*,'. 

!  Z@8 9i7/* `62B8: 52>2I: Z@8 ^7>I* `0 !C(T#  62B8:!>2IL'.  

! c@4!(D/#&' !e@&' 1$R*3'0 !C2CB&' 5'72>T&'0 52/@BG#&' 1'$R*3' S# ?.  

! U*7D'\ Z@8 $#*T* `0 52>2IL' A*D'.  

! *3' UC2D#l>^7(s 0- ?(I3* Q2)ID .$823# 5'0$- 1'$R1$R*3#&' S\: \R- $T> SD&0 [. 

  

3 ( 62)CL' !@/7#(Closure)  

             S2D S: 1$R*3#&' ?E3'0 [!F42C#&' 62)Cl> 14 [!@=3O' J(#I S8 !>2IL' 1** 2#$C8

              S- SD##&' S# S2D S: 9C\E*3'0 ^7DF- 1Y [52/'7*4' 0- 723H*3' X- 9($&*   V!(C2Y .7# 9@>2%

7#O' 1Q& S:.  

              '\", J"I'70 [!">*7# !%(7B> 52>2IL' m(R@*> 14 [!@>2%#&' S# 62)*C`' $T>0

       !/(/G 52>2IL' S- S# $DE*0 1$R*3#&' J# m(R@*&' .     !&237 ?237: ?iH( !(2)C&' <]0

            [^7($#& 2)C# !R3C ?237l> PE> `0 [9C02T* S3/ Z@8 2)(] ^7DF* 1$R*3#@& !(#37 7DF

 Z@8 M2H/@& U&\0S(#$R*3#&' J# .$(I 524K8.  

  

  /0&1%& 23"40%& '5678)2(  

 [5K>2%#&' !(#,- S(>02)@/'7# 7D\'.  

  

2.1.3  '"$"(+;L&Questionnaires  

            2)(] S0D( <*&' 5`2/&' <] 52#0@T#&' J#I& 52C2>*3L' 1'$R*3' Z&: 60I@&' 1*(

         : ATG( g(/> [V'7(>D 1)C# 52#0@T#&' J#I $'7#&' m2RFO' $$8    1")T# 5K>2%# 6'7I



  54

    V'$)I0 V2*40 A@B*( U&\ SO S(7(>D  .        .7"(>D $'$8- S# 52C2(>&' J#I& 52C2>*3L' 1$R*3*0

73(0 !&0)3 ?D> t=2*C&' x(7H*0 A(0>* 1*(0 [!T(730 !($2G*4' !%(7B> m2RFO' S# .  

  ̀ ' 62C> S:           6'7"I: S# 7(YD> 7YD- V'$(I V'7(i/*0 V'7(>D V2B(BR* A@B*( 52C2>*3

&'  S(>>3& U&\0 [5K>2%# :            SD#("] !@>2%#&' <] S(T# ?'k3& 1)] 603 ?G/ '\: 9C- 2#)&0-

  C#0 1$R*3#@& 9/(i0*      ̀ ' !&2/ <] SD## 7(s '\,0 [9*F4252C2>*3 . <C2Y&' A>3&'0 : S#D(

              ATG"(0 V2T(73 ^72F*C' 1*(3 EBR&' S: g(/ !C2>*3`' <] .7(>D&' S(D72F#&' $'$8- <]

!&0)3> 9/(/G*.  

2C,0    $> ` 70#- !YKY U&W  P7'$&' XQ(Q8 W         $"C8 72">*8L' S("T> 2,\R- S# 

2)C#iC S- AI( g(/ [2)T(Q0*0 !C2>*3: 62C>& B(BR*&':  

!                 1'$R*"3' 2"C, S"D#( g"(/ [S((CT#&' m2RFO' S# 7$4 7>D- Z@8 !C2>*3`' J(Q0*

<C07*D&L' $(7>&' 0- 5C7*CL' . 

!       m2RFO' ?>4 S# n(/G ?DF> !C2>*3L' !=>T*         S- S# $> ` 2C,0 [!C(T&' <] S(&0#F#&' 

          $($)* 2)(] P(&0 .Q2/C# 7(s0 [1)H&' !@)30 [.$$/#0 .7(G4 !@=3O' S0D* .  S- J4'0&'0

2)C# .$($8 V̀ 2DF- !@=3y&: 

 -W   $$T*# S# 72(*R`' !@=3-(Multiple Choice)  !@="3O' S# h0C&' '\, 1z$R*3r( g(/ 

$$/# 52>2I: .$8 ?'k3@& S0D( 2#$C85'72(R !3#R&' 0- !T>7O' N$T** ` .. 

 AW      7($%*&'  !@=3-(Rating)             2")& S0"D( <"*&' 5`2/@& !@=3O' S# h0C&' '\, 1$R*3* [

               <"] 9(-7 S8 1$R*3#&' ?E3* SED [!4$ 7YD- S0D* S- !>2I{& $'7(0 .7(YD 5'72(R

<*o2D 5'72(R&' ?DF S0D(] [VKY# !T#2I&' 2(7(*HD <] !#$R&': 

     .$(I) 1  2  3  4  5  6  7  8  9  10 (!=(3.  

 ;W     !>*7&' !@=3-(Ranking)          62B8l> 1$R*3#@& 2)(] As7C ` <*&' 5`2/&' <] 1$R*3*0 [

                ?E3"* SE"D [2)3HC !>2IL' P(&0 !>2IL' !>*7 <, 2C, 2C#)( X\&' SO !%(4$ !>2I:

&' S0D*] [2)C(T> 9*#K8 S8 P(&0 9C'74- S(> 9*>*7 S8 VKY# V2>&2B<*o2D 5'72(R: 

o  ?i]- S#10 %AKB&' S#.  

o  ?4- S#20 % AKB&' S# ...^7Ru Z&:  

 $W   !/0*H#&' !@=3O'(Open Ended)  ` <"*&' 5`2/@& !@=3O' S# h0C&' '\, 1$R*3(0 [

 9($& S2D '\: 2#8 1$R*3#&' ?'k3D [5'72(R 2)& $I0(52/'7*4'N7R- . 

  

 /0&1%& 23"40%& '5678)3(  

@=3O' h'0C- 7D\'2)C# ?D S8 V̀ 2Y# B8-0 [52C2>*3`' <] !#$R*3#&' !.  
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!               h2"I7: Z@8 mRF&' J(IF* S# $> ` [!B%C&' ^\, S2#i&0 [!@#2D 52C2(>*3L' .$28:

               !C2>*"3`' J"#I Z@8 9T# _H*C 0- [V2%>3# V280]$# V2($(7> V2H@e# VKY# 9(BTC] [!C2>*3`'

#0 [9#34 .7(*7D3 Z&: 2)#(@3* 0- [!(GRF !%(7B>_7B&' S# U&\ Z&: 2... 

  
3.1.3  5#/K,%&0 349"G,%&Observation  

          nGC( [52C2>*3L'0 5K>2%#&' _(7B S8 !#QK&' 52#0@T#&' Z@8 ?0G/&' $T>

                ?DF"&2> 2")#)] $"(DE*0 2)T#I 1* <*&' 52#0@T#&' !/G S# $DE*@& U&\0 12MC&' !>4'7#>

n(/G&' . S280C !>4'7#&'0 : ?0O' h0C&' : #T&2> _@T*(       2")(7I( <"*&' 5'6'7"IL'0 52(@

> 2,\(HC* SD#(0 !(C@8 S0D* ^\,0 [12MC&'2 J#I SD#(0 [.0BR> .0BR 5'6'7IL' ^\, h2>*

         U&\& 7#O' ;2*/' S: 2)(@8 ?($T*&'0 2)*3'7$& !#$R*3#&' !s72H&' ;\2#C&' .  <C2"Y&' h0C&': 

            "C@T# 7"(s !(73 !%(7B> 1** ^\,0 [$'7]O' 6'$- !>4'7#> _@T*( X\&'      7"(e( ` Z"*/ !

        9>4'7( V2GRF S- 7TF '\: 9='$- !%(7B S# 1$R*3#&' .    !>4'7#&' 5'7(#2D> !C2T*3`' SD#(0

!(2e&' ^\)& 5233k#&2> .$0I0#&'.  

             [.$"($I 72D]- X- 0- 2)@#8 !%(7B S# .$2H*3K& !)>2F# 5233k# .72(Q SD#(0

     52D7F .72(Q> nGC( 2#DA032/&'     .$2H*3K& 52#0@T#&' !#MC-0     <] 5'$I*3#&' 7Ru S#

.Q)IO'0 52(I#7>&' 1&28.  

  

2.3  M042%& 5;&?40 C).IJ+%& ?.?6+%& 

Detailed Report and Feasibility Study 

               VKG"H# V2#)] <&2/&' 12MC&' 1)] $4 S0D( !B%C&' ^\, $C80 ?@/#&' S- J4'0&' <]

         ' ?D2F#@& ?0@/ .$8 a7*4' $4 S0D(0 [9@D2F#0 9*2(@#80 9*'6'7Il>    12"MC&' <] .$0I0#&

                 0- N0$"I&' !"3'7$ 7"(7%*> Z#3( 7(7%* <] B2%C&' ^\, ?D _Y0(& Q,2I 0,0 [<&2/&'

<@(GH*&' 7(7%*&'.  

!(&2*&' 6'QIO' Z@8 7(7%*&' '\, X0*/(0:  

! 2)*(#,-0 !@DF#@& b78. 

!               [!"3'7$&' ^\, 6'7I: Z&: 58$ <*&' A2>3O' !B%C&' ^\, S#i** 2C,0 [!3'7$&' +'$,-

!(2e&'0$($I&' 12MC&' S# .0I7#&' . 
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!                S"# 2")T#I <*&' 52#0@T#&' Z@8 |62C> U&\0 [?@/#&' 2)(&: ?G0* <*&' t=2*C@& mR@#

12MC@& 2)> 124 <*&' !>4'7#&'0 5'$,2F#&'0 [1,7(s0 S(#$R*3#&'. 

!              1QK"&' 540&'0 ?/ ?D +(&2D*& V'7($%* 6QI&' '\, S#i*(0 [!/7*%#&' ?='$>&'0 ?0@/&'

 iL2> [9=2C>&     ?/ ?D 52C3/0 52=(3 Z&: !]2 .          V'$"(2/# S0"D( S- ?"@/#@& $> ` 2C,0

2,$/O Q2/C( ` S-0 ?='$>@& 9i78 $C8 V24$2G0. 

!               A2>3O' 6'$>: J# 9> \RO2> <G0(0 ?='$>&' $/O Q2/C( S- ?@/#@& _/( 2C, [52(G0*&'

Q2(/C`' '\)&.  

        9#(@3*> ?@/#&' 10%( 7(7%*&' '\, !>2*D S# 62)*C`' $C8     52#0@T#&' .7='$ 7($# Z&: 

              !"/7*%#&' ?0"@/&' S# ?/ 72(*R'0 .7'$L' Z@8 9i7T& h2#*I' Z&: 08$( ^70$> X\&' .

               [g$/&' '\)& $(I ?DF> 93HC Q)I( S- AI(0 V23(=7 V'70$ h2#*I`' '\, <] ?@/#&' AT@(0

          .7'$L' 12#- 9*F42C#0 9G(R@* ?> 7(7%*&' .6'74 1$T> 2C, ?@/#&' nGCr(0 .#(0  ?@/#@& SD

            .Q,2I&' 52(I#7>&' 0- .Q)IO' bT> b78 9CD#( 2#D [b7T@& .$823# 5'0$- 1'$R*3'

  $($I&' 12MC@& !#QK&' .          S(> a0'7*( X\&' 2,7'74 .7'$L' <BT* h2#*IL' S# 62)*CL' $T>0

V2(@D 9i]7 0- a7*%#&' ?/&' ?0>4.  

        I\#C> ?@/#&' 10%( [a7*%#&' 12MC&' Z@8 _2H*`' 1* '\:0  9*(Modeling)  1'$R*32> 

  !I\#C&' ?=230 N$/: .    ZCT* !%/K&' 77%#&' '\, 5'$/00W    P7'$"&' XQ"(Q8 W   a7F"> 

!)I0#&' 52C0C(D&' !%(7B> 12MC&' !I\#C.  

  

  

 93:;0)1(  

U72(*R' S# S(T# 12MC <] !@DF# Z@8 ?(@/*&' !@/7# <] 9*37$ 2# \(HC*> 14.  
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4.5,#$N& -.)/+ '&04:   Analysis Tools  

           <Be( ?D ?(@/*&' AC'0I bT> +(G0*0 _(Y0*& !#MCO' ?(@/* 5'0$- 1$R*3*

 V2C(T# V2>C2I .   P7$*3 13%&' '\, <]0W P7'$&' XQ(Q8 W   !"#)#&' 5'0$O' ^\", S# V2T>7- 

1'$R*3`' !T=2F&'0 .  

  
1.4  '"$".(%& O0,"<Data Dictionary  

      & !@R'$&' 52C2(>&' +G0& 52C2(>&' P0#24 1$R*3(     ?K"R S"# 12"MC@ :  [1"3`'

   [?DF&'0 [+(CG*&'00'`[1'$R*3...   7>*T(0   .0BR!(&0-    52C2(>&' .$824 62C>& !&2T]    2"#D [

  9C-Sq3/( ?2G*`'    [S(#$R*3#&'0 S(@@/#&' S(> 1,2H*&'0    $823(0       !C2("G 52"(@#8 <"]

12MC&' . ?DF&')1(52C2(> P0#2%& V̀ 2Y# S(>( . 

  
13L'  ?DF&'  J40#&'  1'$R*3`'  

?(#T&' 147  9(5)  #6K#T&' +@[  

52(>@B&' +@#  

     6K"#T& Z"BT( 147

   <@3@3* ?DF> !D7F&'

    7YDO 77D*( ` g(/>

?(#8 S#  

?(#T&' 13'  X(30)  6K#T&' +@#[ 

52(>@B&' !F2F[  

6K#T&' 7(7%*  

     6K"#8 S# ?(#8 13'

S((&2/&' !D7F&'  

 ?DF&')1 (52C2(>&' P0#24 Z@8 ?2Y#  

  

&1%& 23"40%& '5678 /0)4(  

?(@/*&' !@/7#& 52C2(>&' P0#24 !(#,- S(>.  

  

2.4  ?&?6%& -0&42Decision Tables   

            !"3'7$0 !@DF#&' +(7T* Z@8 !#MCO' ?@/# $823* !@(30 7'7%&' ?0'$I 7>*T*

               2)C- 2#D [?Y#O' ?/&' Z&: ?0G0&' 1Y S#0 !/2*#&' !@($>&'  ?0@/&' Z@8 +7T*&'0 2,$2T>-

   @/# $823* .'$- 7>*T*           a2i"(:0 a7*%#&' 12MC&'0 1=2%&' 12MC&' ?(@/*0 1)] Z@8 !#MCO' ?

     7'74 ?D !82CG 6'70 S# _BC#&' .        n(i0* <] ?@/#&' $823( 7'7%&' ?0'$I 1'$R*3' S:0

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Underline

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight
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      t#7>#@& 2)##G( <*&' t#'7>&' <] B07F&'0 5'7'7%&' .       0", 2"#D [7'7%&' ?0$I 13%(0

    ?DF&' <] ni0#)2 (  1234- !T>7- Z&: :[B07F&'      \2"R*'0 [?2T]O'0 [B07F&' 52>2I:0

7'7%&'.  

  

p B07F&'  

Conditionsp  

B07F&' 52>2I:  

Conditions Entries  

?2T]O'  

Actions 

7'7%&' \2R*'  

Action Entries  

 ?DF&')2 ( 7'7%&' ?0$I& 12T&' ?DF&'  

  

0 ?0$I 1(#G*&&'<*o2D 2)&2#I: SD#( 5'0BR 7'7%: 

1. ,7]'0* SD##&' B07F&' J(#I $$/7'7%&' \2R*' !(@#8 <] 2. 

2. B07F&2> !B>*7#&' !T40*#&' ?2T]O' $$/.  

3. -!/2*#&' ?='$>&' $$8 $I0   = )2
n 

 g(/ 
n 

B07F&' $$8 <,(.  

4.  y#:52>2I:!@#*/# !&2/ ?D A3/ B07F&' .  

5. !(&2#*/' !&2/ ?D <] B07F&' _]'0* N$# A3/ 52>2IL' \R.  

6. (707i&' 7(s 5'$2(Q&' !&'QL ?0$I&' m/]'!<] !@#*/#&' 5`2/&'   

  

 ?2Y#)1(  

' .0KT&' nC#* !33k#`!(&2*&' !32(3@& 2%]0 !(82#*I: 

1( :V2CB'0# +M0#&' S2D '\7D\ V' [0:  

• V2I0Q*# : 2,7'$%# !(82#*I' .0K8 nC#(200 72C($   

• V2>Q8- : 2,7'$%# !(82#*I' .0K8 nC#(100 72C($   

2( '\: +M0#&' S2D ZYC-#*I' .0K8 nC#* K] be> !(82!(3CI&' S8 7MC&' . 

q0D7'7%&' ?0$I S!&2/&' ^\)& .  

  

?/&':       

B07F&':  

?0O' B7F&' :SB'0# 7(s 0- SB'0#.  

<C2Y&' B7F&' :ZYC- 0- 7D\.  
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g&2Y&' B7F&' :AQ8- 0- ;0Q*#.  

  

?2T]O':  

?0O' ?TH&' : 2,7'$%# !(82#*I' .0K8 nC#(200 72C($ .  

<C2Y&' ?TH&' :# !(82#*I' .0K8 nC#( 2,7'$%100 72C($ . 

g&2Y&' ?TH&' :!(3CI&' S8 7MC&' be> !(82#*I' .0K8 nC#* `. 

?='$>&':  

 ?='$>&' $$8 =2B07F&' $$8 .0%@&  

 =              8?='$>   

  

B07F&'/5`2/&'  1  2  3  4  5  6  7  8  

SB'0# +M0#&'  

7D\ PCI&'  

;0Q*# +M0#&'  

1TC  

1TC  

1TC  

1TC  

1TC  

`  

1TC  

`  

1TC 

1TC  

`  

`  

`  

1TC  

1TC 

`  

1TC  

`  

`  

`  

1TC  

`  

`  

`  

 .0K8 nC#(20072C($   

 .0K8 nC#(10072C($   

.0K8 nC#( `  

√ 

WW  

WW  

WW  

√ 

WW 

WW 

WW 

√  

WW 

WW 

√  

WW 

√ 

WW 

WW 

WW 

√  

WW  

WW  

√  

WW  

WW  

√  

  

    5`2/&' S- M/KC3  [4  [7   0 8     J(B*3C g(/ .77D# 2,72G*R'     B7"F Z"&: 

0'I&' S0D( 2#$C8 0,0 $/D\ P(& PC7V'<*o2D 7'7%&' ?0$I n>G(] [.0K8 nC#( K] :  

B07F&'/5`2/&'  1  2  3  4  5  

SB'0# +M0#&'  

7D\ PCI&'  

;0Q*# +M0#&'  

1TC  

1TC  

1TC  

1TC  

1TC  

`  

WW  

`  

WW  

`  

1TC  

1TC  

`  

1TC  

`  

 .0K8 nC#(20072C($   

 .0K8 nC#(10072C($   

.0K8 nC#( `  

√ 

WW  

WW  

WW  

√ 

WW  

WW  

WW  

√  

WW  

√ 

WW  

WW  

WW  

√  
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3.4 ?&?6%& ?"2G: Decision Trees   

  S:       7'7%&' \2R*' !(@#T& <B(BR* ?(Y#* <, 5'7'7%&' .7IF 0   VK($"> 7>*T*   S"8 

5'7'7%&' ?0$I g(/ [!B23>&2> Q2*#* 5'7'7%&' ?0$I> !C72%# a0i0&'0.  

  

 ?2Y#)2(  

137' ?2Y#&' <] .$7'0&' !&2/@& 7'7%&' .7IF )1(.  

  

?/&':  

.0K8 ZBT* `                                           ZYC-               

   

   ;0Q*#                                               !(82#*I' .0K8 nC#( 20072C($  

                 

SB'0#                              

                                                   AQ8- !(82#*I' .0K8 nC#(10072C($  

  

         7D\   

     ;0Q*#                                              !(82#*I' .0K8 nC#(10072C($   

        SB'0# 7(s                          

      AQ8-                                              .0K8 nC#( `  

  
  

8'567/0&1%& 23"40%&  )5(  

             1- [V2T# S(80C&' 1'$R*3' AI( ?,0 [7'7%&' 72IF-0 7'7%&' ?0'$I S(> _7H&' 2#

?(@/*&' 62CY- 2)C# .$/'0 1'$R*32> 62H*D`' 1*(.  

  

4.4 P.,?+%& Coding  

          g(/> .7(eG Q0#7> .7(>D&' 52C2(>&' ?(Y#* 0, Q(#7*&2> $G%(   J# ?#2T*&' ?)3(

 ^\, 5'\ 52C2(>&'7(>D&' 1I/&'2)#,- .7(YD $='0] Q(#7*@&0 [:  

• ?2R$: 52(@#8 73((52C2(>&' .   

•
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• !I&2T#&' J(73*> $(H(.   

• !#$R*3#&' .7D'\&' !/23# ?(@%* <] $823(.   

S280C Q(#7*@& : 

1.  Q(#7*<#47  : 1$R*3C SED1 AQ8y& 0 2 @&;0Q*#.   

2.  Q(#7*<]7/  :1$R*3C SED S y&0 AQ8 M;0Q*#@& . 

  

 ?2Y#)3(  

!T#2I <] !(3'7$&' $'0#&' Q(#7* 

 !YKY S# S0D# .$2#&' 147 SE> 2Ci7] 0&6'QI- <@( 2#D :  

                              

                          342 05 2  

  

 !(@D&' Q#7         13%&' Q#7          .$2#&'               

  

 Sl]ZG4O' 1I/&'Q(#7*&' '\, <]  :999$2# . [99134 0 [9 52(@D   

  

KY#]^\, ?Y#* .$2#&'  : 

 -W   !3$C)&' !(@D S# .$2#) 72>*8' Z@8S- 2!3$C)&' !(@D ?Y#*  (  

 AW   A032/&' !3$C, 134 S# .$2#) 72>*8' Z@8S- 05!3$C, ?Y#*   A032/&' (  

 ;W   !Y&2Y&' !C3&' N0*3# S# .$2#) 72>*8' Z@8S- 3!Y&2Y&' !C3&' ?Y#*  (  

 $W  &' 5'$T# !=] S# .$2# A032/) 72>*8' Z@8S- 45'$T# ?Y#*   A032/&' (  

",   W  A032/&' !(72#T# .$2#) 72>*8' Z@8S- 2!(72#T# ?Y#*   A032/&' (  

  

&' bT>> Q(#7*&' Q2*#( m=2GR 9@TI* <*&'Q(#7*V'$(I 2)#,- [V' : 

 -W  !4$&'  :*52C2(>&' 5'$7H# S(> Q(#.   

 AW  7'7D*&' 1$8.   

 ;W  ZCT#&' a0i0.   

 $W  72G*RL'.   

 ^ W  J30*&'!C07#&'0 .   

 0W  ?(eF*&' !(@>24.  



  62

 S#0$(I&' Q(#7*&' 2)%%/( <*&' 2('Q#&' :  

 -W  ?2R$L' !(@#8 <] ?0\>#&' $)I&' 7(]0*.   

 AW  EBR&' <] h040&' ?2#*/' S# ?@%(.   

 ;W  1$R*3#&' S(QR*&' B30 !/23# <] 7]0(.   

 $W  12MC&' !>2I*3' !873 S# $(Q(.   

 ^ W  2)*(730 52C2(>&' !#K3 Z@8 M]2/(.   

  

!#MC- h'0C-Q(#7*&'  : 

1(  ?3@3*#&' Q(#7*&'B(3>&':   

   9> $G%( 62B8: 1247-    7G2CT& !@3@3*#  be> 52C2(>&'     !4KT&' !T(>B S8 7MC&' 

    7G2CT&' ^\, S(> B>7* <*&' .0  A32C(   h0C&' '\,      7"G2CT&' S# ?(@%&' $$T&' 5'\ 1='0%&' [

 9C- 2#D ;2*/* ` <*&' 7G2CT&' 5'\ 1='0%&' A32C(Z&:+(CG*  .   

02*#*               S"# $$"8 ?4E> 12MC&' 7G2C8 S# $$/# 7(s $$8 Q(#7*> !%(7B&' ^\, Q

52C2R&'   SD&0 [         ?3@3*#&' Q#7&' S# 2)B2>C*3' SD#( <*&' 52#0@T#&' !($0$/#  7>*T(  S"#

 1,-2)>0(8.  

  

 ?2Y#)4(  

      "> 1,$$8 7$%( !D7F 6K#8 850 VK(#8 [       1)H(CG"* 2"C#)( ` 6K#T&' 6`k,

    0- !%BC#&' 0- PCI&' A3/   7Ru +(CG* X-  .   S: U&\&        <", 1")& Q"(#7* !%(7B ?i]-

<&2*&2D !@3@3*# 1247- 1,k2B8: :  

    

147&'  ?(#T&'  

0001  $0#/# ?(@R  

0002  1&23 ?$28  

 

2(  1(3%*&2> ?3@3*#&' Q(#7*&'Z&:?*D  : 

        5'$7H#&' 1(3%* -$># Z@8 h0C&' '\, $#*T(Z&:      !"@*D 2)C# ?D Z#3* 5280#I#  [

 g(/ m(GR* 1*(1247- !@*D ?D& !@3@3*# <BTC SED [2(@T&' .7'$L'S# 001  Z&: 025 [

ZB30&' S#  026Z&:  2500 [!(\(HC*&'S#  251   Z&: 999 .   
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0 ZCT# 0\ Q(#7*&' SE> !%(7B&' ^\, Q2*#*0 [  S"D#( <*&' ZCT#&' 5'\ 52#0@T#&2>

Q#7&' S# 2)B2>C*3' .  

  

3( 5280#I#&2> <H(CG*&' Q(#7*&' : 

   @8 h0C&' '\, $#*T(     5'77%#&' +(CG* -$># ZZ&:      $"4 !3(=7 5280#I#  h7"H** 

 2)C8 h7H*( $4 !B(30 5280#I# 2)C82i(- N7eG 5280#I#  ....  

  

?2Y#) 5(  

     !T#2I&' <] S0@#2T&' +CG(Z&: 62i8-    !(3(7$* !=(,  S("(7'$:0    Q02"I*( `0 

 !80#I# ?D <] S0@#2T&'80HM0# V2 .A32C#&' Q(#7*&' a7*4'. 

  

                                     1  005  

  

  !80#I#&' Q#7           ?#2T@& ?3@3*#&' 147&'                            

                           .$/'0&' !80#I#&' ?R'$   

 

4( X0CT#&' 147&2> Q(#7*&' : 

     \ 147 0, X0CT#&' 147&2> $0G%#&'0   ZCT# (       Z"@8 ?$(& Q#7&' 52C2R S(> Ji0

 !HG?Y# 2)32(4 SD#( !($2# :?0B&'[ 0SQ0&'[... +$)> U&\0ZCT#&' n(i0*.  

  

?2Y# )6(  

<CB0&' 147&' Q(#7*& <*o' Q(#7*&' 1'$R*3' SD#(:  

  

                               123456  3 1 1980  

    

  

 SB'0#&' 147                      $K(#&' !C3       PCI&'          !C($#&'   

 

5( > Q(#7*&'2_%/*&' 147 1'$R*3 : 

         +2i* !(#47 !C2R S8 .72>8 0, _%/*&' 147Z&:      A&2e&' <] Ji0*0 147&' Z&: 

  S(#(0-    7GCT@& S0D#&' Q#7&' 723(  .     V2(*'\ 5KR$#&' !/G S# $DE*@& 1$R*3(   $T> 6'7I: 
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9(@8 !(>23/&' 52(@#T&' S# !80#I#. 0 !H@*R# 52(#Q7'0R U2C,A23*/`%/*&' 147 _.  

   

 ?2Y#)7(   

'\:    C0D# A&2B&' 147 S2D V2   52C2R P#R S#  .       723"(@& +2i"( 147&' S# $DE*@&0

  147&'1     I0Q A&2B&' 147 S2D '\: (V2 [  +2i(02 '\:  ($7] S2D V2.   147&2"] 38275   X$7"] 

 n>G(]238275 147&'0 [ 78634 n>G(] <I0Q  . 178634    147"&' ?2"R$: 1* 0& So'

256438  V'70] +7TC3] 147&' '\, <] 2# EBR U2C, SE> .  

  

  

/0&1%& 23"40%& '5678 )6(  

2)C# ?D 5'Q(# S(>0 [Q(#7*&' h'0C- 7D\'.  

  

  

  

5 .5IKQ%&  

       12MC&' 62C> ?/'7# ATG-0 1,- S# ?(@/*&' !@/7# 7>*T* . ?(@/*&' !@/7# S0D**0

  S(*3(=7 S(*0BR S# : <=$>#&' ?(@/*&' :       [!@DF#&' S# $DE*&' 2)(] 1*( g(/   +(&2"D* 7($%*0

   <@(GH*&' ?(@/*&'0 [?/&' $2I(: :          [$"($I&' 12"MC@& 1$R*3#&' 52>@B*# J#I 2)(] 1*( g(/

        12MC&' <] .$0I0#&' !@DF#@& ?/ a'7*4' 1*( 2)(@8 62C>0 .     _7B .$T> 52>@B*#&' J#I 1*(0

2)#,- :          [!)(>"F 5233k# .72(Q0 [12MC&' !>4'7#0 [52C2>*3`' J(Q0*0 [5K>2%#&' 6'7I:

   52D7F .72(Q0A032/&' .          [<@(G"H*&' 7(7%*&' !>2*D> !@/7#&' ^\, _(Y0* !(2)C&' <] 1*(0

N0$I&' !3'7$ 7(7%* 0-.  

            ?"#T&' 73(* !(72(T# !%(7B> ?(@/*&' _(Y0*& 1$R*3* g(/ [.$8 5'0$- ?(@/*@&0

                a7"F .$/0&' ^\, <] 1* $40 [9*C2(G 73(*0 12MC&' 1)] Z@8 $823* 2#D [1(#G*&' _7H&

7-          [7'7%&' ?0'$I0 [52C2(>&' P0#24 <,0 S(@@/#&' S(> 72F*C`' !T3'0 5'0$- J>  72IF-0 

 7'7%&'Q(#7*&'0.  
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6 . 5.;&?4%& 34/0%& R= 5/,%5S(&?%&  

            2")=2C> !"(H(D S2(>0 S(@82H*#&'0 1'$R*3`' 5`2/ +(7T*> !T>'7&' .$/0&' ZCT*

2)%(Y0*0 .      *&' 524KT&' $($/* !(H(D S2(>> ZCT* 2#D      bT>> 2)iT> 1'$R*3`' 5`2/ B>7* <

     N7R- !)I S# S(@82H*#&2>0 [!)I S# .  g(/       [?"(@/*&' !@/7# ?KR [12MC&' ?@/# 10%(

2C>06               +7G"* !"(H(D S(>(& BBR#&' '\, 62C>> ?(@/*&' 62CY- 2)T#I <*&' 52#0@T#&' Z@8 

12MC&'.            12MC&' +7G* +G0 72B: <] 1'$R*3`' 5`2/ !I\#C h0i0# ;7$C(0   g"(/

 5`2/&' ^\, J# S(@82H*#&'0 .0I7#&' 12MC&' +=2M0& V2%(Y0* 1'$R*3`' 5`2/ ;\0#C 7>*T(

1)C(> 524KT&'0 .  

      1'$R*3`' 5`2/ ;\0#C !(#,- J>C*0      ̀ ' ?()3*& 9> 10%( X\&' 70$&' S#  ?2G"*

          2C#& 2#)C# ?D& !>32C#&' B=230&' ;\0#C&' '\, 7]0( g(/ 12MC&' ?@/#0 1$R*3#&' S(>  !F"4

  9]7G*0 12MC&' +=2M0 .          S"# Z&0O' ?/'7#&' <] 1'$R*3`' 5`2/ ;\0#C 1(#G* 1*(0

 12MC&' 1(#G* .              <"] 1"Y S"#0 S((323- S(@82H*#0 1'$R*3' 5`2/ $($/* !('$> 1** g(/

1'$R*3`' 5`2/ bT> ?($T*0 !]2i: 1** 12MC&' S# !#$%*#&' ?/'7#&'.  

  

  

7 .'"(.?4+%& '"("2A  

 93:;0)1(  

1 .&/6;<$%& =35(0% /2;>07$ 95+ 
'35>&; ?:@1$ 

}(72*&': 3/8/2003  

A%B:     134 7($# [$(3&' <i'7A032/&'  

C$:   [$#/# 12G8?0k3#52T(>#&' 134   

!"#"$%&: !%/*3#&' S0($&'  

 5M/`0 2C(@8 !%/*3#&' S0($&' 12MC 5>4'7 [!(i2#&' !@(@%&' 7)FO' ?KR2CC- ` 

   !i07T#&' 52#0GR&' S# $(H*3C      1)T# ?#2T*C S(\&' S($0Q#&' ?>4 S#  .0    J"# 5Y$"/*

         !($%C !&0(3 !@DF# 53(& !@DF#&' SE> <& $D-0 52>23/&' A*2D .0     J(B*3"C 2"CCE> $%*8-

    .7(>D x&2># 7(]0*V'\:    52#0GR&' ^\, S# 2C$H*3'  .0    Z@8 ?$* <*2>23/2CC-    J(B*3"C 2CD 

 x@># 7(]0*1259  $S((i2#&' S(7)F&' <] B%].  
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0I7- *&'               2"C(@8 !%/*3"#&' S0($"&' 12"MC !3'7$> 12(%@& 1Q@( S#& Q2T(L2> 17D

!T=2i&' x&2>#&' ^\, S# .$2H*3K&.  

 _=2] '0@>%*01'7*/`'[[[  

 

<#37&' 1'$R*3K& 6QI&' '\, 

  

D3:,0< E$507&  :4/8/2003 5$)8   Z&: :<@8 ?(#I ?@/#&'.   

1>0$%& F&:GH& :  

A@B&' Z@8 !%]'0#&' 5#*      .$>*& <] !3'7$&' -10/8 <] <)*C*0 20/8.  

  

+@#&' 147 :15/03S# !T40#               : <@8 ?(#I ?@/#&' 

  

2 .'37&:; '%,( //6;<$%& =35(0%& /I3")0%& 
 

'35>&; ?:@1$ 
}(72*&': 5/8/2003  

A%B:    52T(>#&' 134 <HM0# .$23&'  

C$:    52T(>#&' 134 7($#  

!"#"$%&: ' S0($&' 12MC !3'7$> b(0H*!%/*3#&.  

    (%&2> <@8 ?(#I $(3&' b0HC2          S"D#( 2"# $($/*& !%/*3#&' S0($&' 12MC !3'7$> 1

7(*'0H&' J]$ $C8 S($0Q#&' S# !#$%#&' 52#0GR&' S# .$2H*3K& 9> 12(%&'.  

      ?(#I $(3@& !CD##&' .$823#&' 1($%* 1DC# ?#EC .        J"# g$"/*&2> 10%("3 9C' 2#>0

!#$2%&' .7*H&' ?KR 1DiT> [ 0I7-B8:^62U&\& <]2D&' 540&' . 

  

1'7*/`' _=2] '0@>%*0[[[  

  

3 .'37&:; '%,(//6;<$%& =35(0%& //)3J"%& K*"%& 
 

/)3J" K*" 
')3J"%&:  52>23/&' A*2D   

 D3:,0B')3J"%& :&:L  :4/4/1995  
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9+,>3: <&2#&' 7($#&'  

7$%&" 2,M$%&"NE,3%:  

1. 52>23/&' ?(/7*.  

2. S($0Q#&' !#=24 Q()I*.  

3. S(HM0#&' A(7$*.7='$&' <] $$I&' .  

4. >*D# P-7(V2S(>*2D 9(] .  

'4<,7%& E&:<>%&: 3W 452>23/ A*2DD !G2R !33k# <] 5'0C3 .  

EOPN$%&:  !(T#2I !(@D 10@>$ !B30*# S(*C3 !3'7$?4O' Z@8.  

90&:%& : N0*3# A*'74.  

 

  

4 .'37&:; '%,( /C3+75Q '@:-//6;<$%& =35(0%& 
  

'35>&; ?:@1$ 
}(72*&': 6/8/2003  

A%B:     $#/O' 1(@3 $(3&' /52>23/&' A*2D.  

C$:    <@8 ?(#I ?@/#&' .   

!"#"$%&: !%/*3#&' S0($&' 12MC !3'7$.  

         <] UT# 2)(7IE3 <*&' !@>2%#&' $80# $(DE*& '\,10/8    !Y&2Y&' !823&' |623#   <"] 

 1D*282#*I' !824 .0   1@T* 2#D-        (%&' SD#( 2# $($/*& !%/*3#&' S0($&' 12MC !3'7$> 104   9"> 12

K&          7(*'0"H&' J"]$ $C8 S($0Q#&' S# !#$%#&' 52#0GR&' S# .$2H*3 .0    !"(Be*> 104E"3

!@>2%#&' ^\, <] !(&2*&' J(i'0#&':  

1. ?$T#&2> [pV2(7)F 2)T]$> 10%* .70*2] 1D  

2.  .$$/# 5'7*] $I0( ?,-p52#'Q*&L2> 62]0@& !($%C&' !&0(3&' <] m%C ?G/( 2,62CY  

3. QR#&' S# .70*2H&' _7e*3* 1D ?G* Z*/ SU(&:p  

4. 2)#K*3' !&2/ <] [ _7e*3* 1D540&' S# &p2)*I&2T# S# 62)*C{  

5. 2I7 p!G42C 7(*'0H&' 1@*3* ?,|6 B8-!@Y#O' bT> .  

6.  S# <C2T* ?,!(- ?D2F# N7R-p!%/*3#&' S0($&' 12MC <]   

 5I*/' '\:Z&: 52#0@T# :!(]2i [|62I7' <] $$7** ` `<> ?2G*.  
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'35>&; ?:@1$ 
}(72*&': 11/8/2003  

A%B:     $#/O' 1(@3 $(3&' /52>23/&' A*2D  

C$:     <@8 ?(#I ?@/#&'   

!"#"$%&:   !@>2%#& mR@# 10/8/2003  

     $)I&'0 540&' U& 7$4-S(\@&' )*&\> 2# P#O2>  [  g(/-   V'$I ?0eF# UCE> 1@8. $40  

    !#(4 U*2#0@T# 5C2D]     12MC@& <#)] <] V'7(YD 2)C# 5$H*32 .0    #&' m("R@*> 5#4 $%&  !"@>2%

<@( 2#D UC# 9*#)] 2# A3/:  

1.  $$8 V2(7)F 2)T]$> 10%C  <*&' 7(*'0H&'85 .70*2]  ?$T#> V2>(7%* 9*#(4520$.   

2.         ^7'$%# !($%C&' !&0(3&' <] m%C .$28 ?G/()3465$ (  <]?0- h0>3-     7)F"&' S"# 

 J]$&-A*'07&'0 ZC>#&' .7I.  

3.  .70*2H&' _7e*3*6 12(- ?G* Z*/ SQR#&' S# U(&:.  

4. 2/ <].70*2H&' 1K*3' !& [ _7e*3*7 12(- K&62)*C2)*I&2T# S# .  

5.  2)#K*3' $C8 !#QK&' 52#0@T#&' ?D Z@8 7(*'0H&' X0*/* [2)#@*3* SD&0V2C2(/-  !4Q## 

 ?2#,L' !I(*C62CY-2)@#/ .  

6.  ?D2F# S# <C2T* `-!%/*3#&' S0($&' 12MC <] N7R.  

0   5I*/' '\:Z&: :  !]2i0-   '0&' 52#0@T#&' 7((e* .$7 [62I7     <] $$7** ` ?2G*`' 

<> .N7R- .7# U& V'7DF0.  

  

5 . '37&:; '%,( / /6;<$%& =35(0%& / /6;<$%& :3:40%& 
 

'35>&; ?:@1$ 
}(72*&': 13/8/2003  

A%B:     134 7($# [$(3&' <i'7 A032/&'.  

C$:    <@8 ?(#I ?@/#&' .   

!"#"$%& :!%/*3#&' S0($&' 12MC Z@8 <=$>#&' 7(7%*&'.  

  

>5$'5@-$%& R:  

              9"> 12(%&' SD#( 2# $($/*& !%/*3#&' S0($&' 12MC& !(&0O' !3'7$&' S# 5()*C' $%&

.$2H*3K&        7(*'0H&' J]$ $C8 S($0Q#&' S# !#$%#&' 52#0GR&' S#  .    5"@>24 $%&  m2R"FO'
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!T>7O'   12MC&' <] S(3(=7&'  [         7"#O' 9#)( S# Z@8 5K>2%#&' 52GR@# J(Q0*> 5#4 $40 .

  %#> 5#4 $40    72>D&' 2C($0Q# S# S(CY' !@>2 :  ~' 1'7 !D7F[      12MC S# $DE*@& .$0T&' !33k#0 

1)($& 52#0GR&'.  

S6,0.%&: 
 X\&' g/>&'0 5K>2%#&' ?KR S#-^2C(7I [<@( 2# 2C& ni*':  

1.  .70*2H&' 947e*3* 2# ?$T#16#0( V22)T]$ 1*( Z*/ .  

2.  V2(7)F 2)T]$> 10%C  <*&' 7(*'0H&' $$8 ?$T#85.70*2] .   

3.   .70*2H&' !#(4 ?$T#520$.  

4. ?D2F# S0$>0 $(I ?DF> ?#T( 12MC&' [.$(I S($0Q#&' $C8 2C*T#30.  

5.                 \"C# .$"($I 5'$T#> 1,$(0Q* 1*( 1&0 7(>D 52>23/&' !>2*D 134 Z@8 ?#T&' 1I/4 

5'0C3.  

6.     b7T( S($0Q#&' 1MT#2 %#GRV2    7(*'0H&' Z@8 '\:     ?KR 2)T]$ 1* 10 12(- [ Z@80

 ?4O'2 1)C# S2i7T( 3 %#GRV2 7(*'0H&' Z@8 '\: ?KR 2)T]$ 1* 5 12(-.  

E,3*"0%&: 
 ^2CG@R*3' 2# Z@8 V'$2#*8'^K8- [<@( 2# a7*%C:  

1.                X0$"(&' !%/*3"#&' S0($&' 12MC  !>30/ N0$I $($/*& V̀ 2/ <@(GH* ?(@/* <] 6$>&'

  !G2R9C:0    Z@8 V'$2#*8' 85     ?$T#> V2(7)F .70*2] 520 $  .70*2H@&1GR02 %KR ?

?0- 10 12(- [ ^7(]0* 1*( $4 2# S0D(]884 $ 7)F&' <]0- 10,608 $!C3&' <].  

2.         52D(F&' J(40* !(/KG 52>23/&' A*2D $(3&' 62B8')   !(]2D&' 52C2#i&' \R' $T> ( 2##

 7(]0* Z&' X$k(3.70*2H&' J]$ S# 12('  .  

3. 0#0%( 2#& 52>23/&' !>2*D 13%& m2R 7DF 1($%*S7(>D $)I S# 9> .  

 

%&'TL"0$%& K3%,@0%&" EL": 
   134 0HM0#A032/&'        ?KR !(@(GH*&' !3'7$&2> 6$>@& S0$T*3#0 S0Q,2I 4 12(- 

U&\ Z@8 .7'$L' !%]'0# S#.  J40*(0 ?(@/*&' ?2#DL $T*3# <@8 ?(#I ?@/#&'S- _7e*3( 

 U&\5 -J(>23 .0 SD## <@(GH*&' ?(@/*@& !T40*#&' +(&2D*&'S-<@( 2#D S0D*  :  

  

1. # A*'7 "& ?@/#@& h0B%5 7)F-     3192$  

2.   2(72*7D3          210$    

              h0#I#&'  3402      $  
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6 . '37&:; '%,( //53*)0%& =35(0%&/2OUH&" I3")0%& 
 

'35>&; ?:@1$ 
}(72*&': 21/8/2003  

A%B:  $823#0 S(HM0#&' ?DX12T&' 7($#&'   

C$:  S3/# +0k7 / 12T&' 7($#&'  

!"#"$%&: (GH*&' ?(@/*&'!%/*3#&' S0($&' 12MC& <@.  

   2C774 P#O2>7'7#*3`'     <@(GH*&' ?(@/*&' ?#80 <=$>#&' ?(@/*&2>  .  ?(#I ?@/#&'

<@8  J40*#&' S#0 !3'7$&' ^\)> 10%(3S- !#)#&' ^\, -$>( ?0-1$2%&' h0>3O' .  

0        .7# 1DC# $($T&' J# g$/*&2> ?@/#&' As7(N7R-  1DC# J40*-0  [   5$0"T* 2#D

V2#='$ [1($%*   9& !CD##&' .$823#&'  .0       !s72H&' ;\2#C&' J#I> ?(#I 10%(3 !#)#&' ^\, ?KR [

0:5K>2%# 6'7I [0!#28 52F2%C [12MC&' !>4'7#0.  

  $40    <=$>#&' ?(@/*&' 7)M-S- �A8 6            !">2*D 13"4 <HM0"# Z"@8 7"(>D ?#T&' 

52>23/&' [    AT&' '\, +R( SE> J40*C06     12MC&' ?(0/* $C8 Z&:  A30/# 12MC  .0- 57")M 

   U&\D !3'7$&'S-     AI( 52>23/&' A*2D S-    52D(F&' Z@8 J(40*&2> ?0R(   [    7)M("3 '\"&

V'$82G] So' S# 52D(F&' ?D Z@8 9T(40*.  
 

7 . '37&:; '%,( //53*)0%& =35(0%&/'.,<07V& 
               J"]$ !"(@#8 J(73* ?I- S# 2C($& !%/*3#&' S0($&' 12MC 1((%* !(@#T> So' 10%C

'7D&' 2C($0Q#& 7(*'0H&'1 .0_]7#&' +@e#&' <] 9*$28:0 _]7#&' ;\0#C&' !=>T* 62I7&'. 

1. 1D*33k# 13' :  

2.  E>8 X\&' mRF&' 13'!C2>*3`' ^\,:  

3. 9*H(M0:  

    - (A   7($# (;   52>23/ A*2D ($  A4'7# (",  52T(># A0$C# (2,7(s:  

4.    5M/` ?,X-            *# [1TC> !>2IL' 5C2D '\: pS(B3@] !D7F ?>4 S# $'$3&' <] 7(RE*  Z

p7(RE*&' 7'$%# S2D 1D0 U&\ 5M/`  

5. !=(3 !@#2T#&' S0D* ?, [S(B3@] !D7F> ?G** 2#$C8.$28 p  

   1TC             1    2     3    4     5`     

6.  S(7Ro' UC=2>Q J# !C72%#&2> [S(B3@] !D7F 7>*T*:  

- (PHCS(7Ro' 6K#T&'       ; (-1)#MT# S# -03  

A (-1)#MT# S# ?i]             $  ( `-8+7  
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7.      SD##&' S# ?,S-   #GR 2C& '0#$%* V2 G2R V2 :     ?KR $'$3&2> 2C#4 '\5 -  p12(:   5"C2D '\

1TC> !>2IL' [p1DB07F <, 2#]  

8.  p2C*D7F <] .$28 ?G** S# J#  

9.   U($& ?,X- 52M/K# 0- 52/'7*4' N7R-p  

  

8 .( '37&:; '%, //53*)0%& =35(0%&/W";G%& '7&:; 
  

 ?:@1$'35>&; 
}(72*&': 29/8/2003  

A%B:  S3/# +0k7  /12T&' 7($#&'  

C$:   <@8 ?(#I ?@/#&'   

!"#"$%& :!%/*3#&' S0($&' 12MC& <@(GH*&' ?(@/*@& <=2)C&' 7(7%*&'  

'5@-$%&:  

       !%/*3#&' S0($&' 12MC& <@(GH*&' ?(@/*&' S# 2C()*C' $%& .0     7"(7%*&' '\", mR@(

+'$,O' [0 g/>&' t=2*C [52(G0*&'0 .07G*R#&2> [   12"MC 62C>> <G0C  $"($I  &  S0($"@

 !(2)C&' <] _%/( !%/*3#&'7YD- S# 16,000 $7(]0*V'!C3&' <] .  

 

P82,J.%& K&; : 
1.  7(*'0H&' $($3* !(@#8 J(73*Z&: 5 12(-.  

2.  ?(@%*6A852>23/&' !>2*D 134 <HM0# S8 ?#T&' .  

X(<%& S6,0. : 
1.        S(#0( 7'$%#> 5iHRC' 7(*'0H&' !I&2T# !(@#8      52>23/&' A*2D $(3&' S- g(/ n>"G- 

   52D(F&' Z@8 J(40*&2> V2i0H# [   ' '\, +3y& SD&0`   K& V2(]2D P(& b2HRC   S"# .$2H*3

1GR&'.  

2. ' 1$8 S# .723R&'` .7(>D 1GR&' S# .$2H*3)700 $7)F&' <](.  

3. 6<B> <&2/&' X0$(&' 12MC&'.  

4. *3 <*&' .70*2H&' !]7T# <] 9*7D'\ Z@8 52>23/&' A*2D $#*T($$3.  

5. !(&28 <&2/&' 12MC&' +(&2D* [0 ;2*/C3Z&: S(HM0# 7YD-.  

6.      S($0Q#&' 1(MC* <] ?F2] <&2/&' 12MC&' [   X$k( 2##Z&: ?237:   52D(F&' Z&:   $0Q"#&' 

EBR&' [ X$k( 2##Z&:7(RE* 52#'7s J]$ .  
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'(:04$%& ="5(%& : 
a'7*4' 1* 3 ?0@/<&2/&' 12MC&' ?D2F#&  [   ?D2F"#&' ?"/> 1)3"( 2)C# ?/ ?D 

2# !%(7B> <&2/&' 12MC&2> .$0I0#&':  

="Y& :,3>%&:  

       $I S(HM0# +(M0* J# <&2/&' 12MC&' Z@8 �_>'($S( [     ?K"R 7Ro'0 So' $/'0

!#$2%&' !C3&'.  

+(&2D*&' :1GR&' Z@8 ?0G/&' 1$8 S# .723R&'    12000$/!C3&'  

 ?0O' +M0#&'                      12,600$  

<C2Y&' +M0#&'                      33,600$  

7(]0*&' :6<F `  

7(YE*&' :             !@DF"#&' $0T*3 5'0C3 !Ti> $T> SD&0 <&2/&' 12MC&' 52>Y Z@8 !M]2/#&' 1*(3

5C2D 2#D  

/.,Z%& :,3>%&:  

 #2MC 7*F'V2 Q,2I V' .0     2C*2I2(*/' <>@(0 $0I0# ?#2F&' X72I*&' 12MC&' .  12MC&' '\,

 <] V2(@T] ?#T(-!33k# S# 7YD.  

+(&2D*&' :&' S#Y ?#2F&' X72I*&' 12MC      7,500$  

12MC&' Z@8 !#QK&' 5K($T*&'                 2,600$  

A(7$*&' +(&2D*                    1,200$  

7(]0*&' :   52#0GR&'          12,000$/!C3  

 ?#8 ?$>            <]2i:        4,200$/!C3  

7(YE*&' :    ?KR $($3*&' 1*(35 Z&: 10 12(- .  1**30 5K($T*&' bT> ' <*&    A*2D#&' <] 1Q@* 

SQR#&'0 .0   ?KR ?#T@& V'Q,2I S0D(3 12MC&' '\,3 7)F- .0 Z@8 X0*/(*  _"(Y0

$(I.  

X%,Z%& :,3>%&  :  

 #2MC S>'V2 G2R V2 2C*33k#>  .        J(B*3"C g(/> N0G%&' !C07#&' 2C(BT( 72(R&' '\,

As7C <*&' !%(7B&2>0 $(7C 2# 62C>.  

+(&2D*&'  : !I#7>&'0 1(#G*&'0 ?(@/*&'      13,400$  

    A(7$*&' +(&2D*         1,200$  

!(0C3&' !C2(G&'                      900$/!C3  

7(]0*&' : 52#0GR&'                  12,000$/!C3  
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 ?#8 ?$>            <]2i:        4,200$/!C3  

7(YE*&' :    ?KR $($3*&' 1*(35 Z&: 10 12(- .  1*(30   5K($T*&' bT>   <*&'    A*2D#&' <] 1Q@*

SQR#&'0. 0 ?KR ?#T@& V'Q,2I S0D(3 12MC&' '\,6 7)F- .  

E,3*"0%& : 
<G0-!(&2*&' A2>3y& g&2Y&' 72(R&' <C>*> :  

1.       53(& !33k#@& 12MC 62C> +(&2D*7YD- 7(YD>       Q,2I 12MC +(&2D* S#  )500,15 $W 

300,11$(  

2. <&2/&' 12MC&' <] .$0I0#&' ?D2F#&' ?D ?/(3.  

3. %>2B*# S0D(3 $($I&' 12MC&'V2@D !33k#&' <] !#MCO' !(%> J# V2(.  

4. S(*C3 ?KR 12MC&' +(&2D* JI7*3C3.  

5.  S0D* Q,2I&' 12MC&' +(&2D* .$287YD-!i07T#&' +(&2D*&' S# .  

W:>Y& ;6&")%& : 
 !(&2*&' $='0H&' !33k#&' <BT( g&2Y&' 72(R&'i(-V2:  

1.  !#$R?i]-2CC=2>Q& .  

2. A0@B#&' ?DF&2> .7'${& !#QK&' 7(72%*&' <BT(3 Z@80 P23-X70$ .  

3. S(3]2C#&' S(> 2)T40# Z@8 !33k#&' M]2/*3.  

4.  !/'7> S(HM0#&' 7TF(3- X$k( 2## 7>DZ&: !(I2*C: -7>D  

5.  X$k(3Z&: ?Ke*3' - .Q)Iy& 7>DA(3'0/&'0$0I0#&' .!33k#&' <] .  

  

'35>&; ?:@1$ 
}(72*&' :  30/8/2003  

BA%:  $823#0 S(HM0#&' ?DX12T&' 7($#&'   

C$:  3/# +0k7S / 12T&' 7($#&'  

!"#"$%&: $($I&' 12MC&' ?0/ 7'7%&'.  

   [S0#@T* 2#DSl] �          !"3'7$& JiR !33k#&2> m2R&' !%/*3#&' S0($&' $($3* 12MC

!%>23&' .7*H&' ?KR !@#2F .0 [P#O2>57)M- !I2/> <&2/&' 12MC&' S- !3'7$&' Z&:7((e*  .

]         >> 10%C SE> $(T>&' N$#&' Z@8 2C& ?i]O' SE> 2C77%       Z@8 ?#T(0 2C> m2R $($I 12MC 62C

 $0I0#&' A032/&' .0      ' S(T> 2C\R- [7'7%&' '\, \R- $C8`72>*8 :  [!873&'6A80   ?"#T&' 

      <] !>s7&'0 [S(HM0#&' Z@8 $='Q&'S-     !3]2C#&' 5233k#&' !#$%# <] Z%>C  .?#T&'0   Z"@8 

 J40*# 0, 2#D V'70] -$>(3 $($I&' 12MC&' 62C>0J(>7&' <] V'Q,2I S0D(31$2%&' .  
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8 .'"/)*I,%& 4?;,  

[:&:4%& :,G-8  Decision Trees:  S: \2R*' !(@#T& <B(BR* ?(Y#* <, 5'7'7%&' .7IF

7'7%&' 0  VK($> 7>*T*   5'7'7%&' ?0$I S8    g(/ [ !B23>&2> Q2*#*    !"C72%# a0i0&'0

5'7'7%&' ?0$I>.  

[ /6;<$%& =35(0%& Preliminary Analysis: - <=$>#&' ?(@/*&' 7>*T( !@/7# 5'0BR ?0

              $/- S0D( 2# .$280 12MC&2> S((CT#&' $/- S# ?(@/*&' A@B 1K*3' 9(] 1*(0 [?(@/*&'

               9"C-0 $2"I 9C- S# $DE*@& A@B&' '\, 1((%*> 52#0@T#&' 7($# 10%( 1Y [S(#$R*3#&'

    62CT&' _/*3* !@DF# Z@8 X0*/( .         S"# $DE*@& S(@@/#&' $/O 9(BT( [U&\D S2D '\l]

   Z@8 !@DF#&'           X\"&' 1$R*3#&' J# 5K>2%# 6'7Il> .$28 U&\ S0D(0 [J4'0&' b7-

              Z#3( !@DF#&' S8 52#0@T# S# J#I 2#> 7(7%* !>2*D> 10%( 1Y [?(@/*&' A@B J]7

^7($#& 9#@3(0 <=$>#&' 7(7%*&2>.  

[   \3$:0%& Coding:          g(/> .7(eG Q0#7> .7(>D&' 52C2(>&' ?(Y#* Q(#7*&2> $G%(  ?)3"(

 J# ?#2T*&' ^\,7(>D&' 1I/&' 5'\ 52C2(>&'.  

[  :&:4%& ="&;GDecision Tables:  !#MCO' ?@/# $823* !#MCO' ?(@/* 5'0$- S# .'$-

            1Y S#0 !/2*#&' !@($>&' ?0@/&' Z@8 +7T*&'0 2,$2T>- !3'7$0 !@DF#&' +(7T* Z@8

  ?0G0&'Z&:  ?Y#O' ?/&'      7>*T* 2)C- 2#D [         1")] Z"@8 !"#MCO' ?@/# $823* .'$-

@/*01=2%&' 12MC&' ?(&'0  a7*%#&' 12MCa2i(:07'74 ?D !82CG 6'70 S# _BC#&' .  

[ =35(0%& 95+ User Request: 7($# Z&: S(#$R*3#&' $/- 9#$%( A0*D# A@B^  $"C8 

              Z&: 9#(@3*> ^70$> 10%( X\&'0 ?@R&' '\, n(/G*& U&\0 12MC&' <] 2# ?@R !M/K#

      '$ 7($# .$28 S0D( X\&'0 <CT#&' mRF&'7= 52#0@T#&' . .    A@B&' '\, Z#3(0 A@B

 1$R*3#&' A@B 0- ?(@/*&'(User Request)   12"MC&' A"@B 9(#3( 7Ro' 1)iT>0 

(System Request).  

[ E,.,3<%& ]"$,L Data Dictionary: * !#MCO' ?(@/* 5'0$- S# .'$-1$R*3   +"G0&

    ?KR S# 12MC@& !@R'$&' 52C2(>&': 13`'  [0   [+(CG"*&'0   [?DF"&'`'0 1'$R*"3[... 

  7>*T(0  .0BR!(&0- qT]    52C2(>&' .$824 62C>& !&2    9C- 2#D [ ' Sz3/(`   S(> 1,2H*&'0 ?2G*

[S(#$R*3#&'0 S(@@/#&' $823(0 12MC&' !C2(G 52(@#8 <].  

[ C3$;>07$%& E,<5+0$ User Requirements:    2"#& 1)H"G00 S(#$R*3#&' 52>s7

52HG0 +=2M0 S# $($I&' 12MC&' 9(0/(3.  

[ .%&  'G1$Modeling:            J"(#I S"# 9HG0& 12MC&' 0##G#0 S0@@/#&' 2)> 10%( !(@#8

!(72(T#&' !I\#C&' 5'0$- _7B N$/: 1'$R*32> !(#37 !%(7B> 9>C'0I.  
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Use–Cases Modeling 
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1 .+.#4.2"  

1.1#35.%   

   KL7'$&' MN(N8 KO@ PF,-   Q&:      77%# <# !R@'7&' .$/0&'"1380    !"#S?T' U(=/* 

2)#(#H*0" <'0?R@ V,0 K "1'$C*3D' 5D2/ !IW#?."  

            12"S?&' 70G#0 1$C*3#&' <(@ .$(I U2H*' !=(30 2)?X@ 1'$C*3D' 5D2/ +7R*

     #)?# UY& !@32?#&' GZ230&' 7[0* \(/        +7"R( 2#?(@ K9*2[7H*0 12S?&' +Z2S0 !]42?#& 2

            .7[0"*#&' +Z2S0&'0 !I2/&' Q^*%#@ 12S?&' J# U#2R** !(I72C +'7G- 1)?X@ <0=82>*#&'

12S?&' V[.  

           \(/ 12S?&' +7H* +H0 72G: V[ 1'$C*3D' 5D2/ !IW#? E0^0# ;7$?(0

P2%(B0* 1'$C*3D' 5D2/ ;W0#? 7@*R( 12S?&' +Z2S0& .0I7#&'0  5D2/&' _W, J# <(=82>*#&'

1)?(@ 524FR&'0 .  

             U2H"*D' U()3*& 9@ 10%( MW&' 70$&' <# 1'$C*3D' 5D2/ ;W0#? !(#,- J@?*0

            !]"42?#& 2#)?# UY& !@32?#&' GZ230&' ;W0#?&' 'W, 7[0( \(/ 12S?&' U=/#0 1$C*3#&' <(@

  9[7H*0 12S?&' +Z2S0 .      &' V[ 1'$C*3D' 5D2/ ;W0#? 1(#H* 1*(0    <"# Q&0T' U/'7#

 12S?&' 1(#H* .              V"[ 1"B <"#0 <((323- <(=82>*#0 1'$C*3' 5D2/ $($/* !('$@ 1** \(/

1'$C*3D' 5D2/ `R@ U($R*0 ![2^: 1** 12S?&' <# !#$%*#&' U/'7#&'.  

  

2.10#*12" 6"#78   

( O?# J40*aMN(N8 L7'$&'a  ' $R@ D        P'7$24 <0Y* <- .$/0&' _W, !3'7$ <# 62)*?

<- Q=8:  

1 .<(=82>*#&' !(#,- <(@*.  

2 .<(=82>*#&' 1(#H*0 62?@ <# <Y#**.  

3 .^0*b1'$C*3D' 5D2/ !(#,- .  

4 .*$/1'$C*3D' 5D2/ 62?@ !(>(Y0 7H2?8 $ .  

5 .1'$C*3D' 5D2/ 52GGC# 137* . 
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3.10#*12" !)&98   

13%* .$/0&' _W, Q&: !3(Z7 1234- !BFB:  

 U0T' 13%&' : <(=82>*#&' c42?(        U0T' <([$)&' VGd( O&W@0 1)Z2?@ !(>(Y0 1)*(#,-0 

V?2B&'0.  

   13%&' 2#- <(@([ V?2B&'          <([$")&' VGd(0 KE0? UY !(#,-0 K2)8'0?-0 1'$C*3D' 5D2/ 

 J@'7&'0 \&2B&' .           A%/( 'W,0 K1'$C*3D' 5D2/ ;W0#? 62?@ !(=#8 VGd([ 7(CT' 13%&' 2e#-0

7(CT'0 L#2C&' +$)&'.  

  

4.1":";42" 0#<)&.2" (  

           52#0=R# <# 9(0/* 2#& !(&2*&' JI'7#&' Q=8 EFGD2@ KL7'$&' MN(N8 KO/H?-

.$/0&' _W, E0^0#@ A=R** .$(>#:  

1. Baudoin, C. and Hollowell, G., Realizing The Object-Oriented Life 

Cycle, Prentice -Hall, 1996. 

2. Booch, G., Rumbaugh, J., and Jacobson, I., The Unified Modeling 

Language User Guide, Addison- Wesley, 1999.  

3. Dennis, A. et al, Systems Analysis & Design: An Object-Oriented 

Approach with UML. John Wiley & Sons Inc., 2002. 

4. Dewitz, S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

5. Henderson, P., Object-Oriented Specification and Design with C++, 

McGraw- Hill, 1993. 

  

5.10#*12" +&";#2 =32> ?)%*% ).   

N(N8 L7'$&' M:             <2Y#&' !Z()*@ 5#4 O?- <# $YX* .$/0&' _W, !3'7$@ -$@* <- U@4 

        R&' 7(Y>*&'0 N(Y7*&' Q=8 O$823( 2## !3'7$=& f32?#&' g$2)&'#(A.     J@** Q=8 h7/' 1B 

          (0%*&' !=Z3- <8 !@2Ii' !($I@ U02/0 K.$/0&' !3'7$& O)I0* V*&' 5'$2]7i'   KV*'W"&' 1

             O"*2#0=R# A"#R*0 K.$"/0&' 5280^0# !RI'7# Q=8 O$823* 2)?T K52@(7$*&' U/0

2)&0/ .  
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2 . @1A<)B%.2"Actors  

              12"S?&' J# U#2R** !(I72C +'7G- 1, U@ 12S?&' <# P'6NI <0=82>*#&' 7@*R( D

     12S?&' V[ .7[0*#&' +Z2S0&'0 !I2/&' Q^*%#@ .      P2H"C] U"82>*#&' <0Y( <- <Y#(0  0-

 7Cj P2#2S?   0-   PFB# !R@2G&2Y !&j .           7$2H"# <"# 7$H"# <8 .72@8 U82>*#&' <0Y( $40

 K12S?&' 52#0=R#   0-     K12S?&' <# 52I7C# Q%=*( +7G   0-      ;'7C:0 U2C$: +7G <0Y( $4

540&' L>? V[ . 

        !=Y]"#&' +"H0 <# <(=82>*#&' G2@?*3' .$28 J(G*3?0   0-     <Z2"@N&' !"B$2/#@

S?&' U2I# V[ <(HHC*#&'12 .!(&2*&' !=Z3T2@ !)(@] !=Z3- Q=8 !@2Ii2@ O&W <Y#(0:  

1a k 12S?&' 52@=G*# l$/: V[ 1*)#&' 0, <#  

2a V[ M- k12S?&' 1$C*3(3 !33m#&' V[ <2Y# 

3a k 12S?&' 1'$C*3' <# J>*?(3 <# 

4a  k2)/3#@ 10%(0 2)&$R(0 2)#$C*3(0 52#0=R#&2@ 12S?&' $0N(3 MW&' <# 

5a k12S?&' !?2(H 18$(3 MW&' <# 

6a k!(I72C 7$2H# 12S?&' 1$C*3( U, 

7a k 12S?&' V[ 7'0$- .$R@ 10%( $/'0 hC] $I0( U, 

8a  k12S?&' V[ $/'0 70$@ <0#0%( h2C]- .$8 O2?, U, 

9a k1($%&' 12S?&' J# UH'0*&2@ 12S?&' 10%( U, 

  2?, 7YW&2@ 7($I&'0a  L7'$&' MN(N8 a         _W")@ .70H"/# 53(& !=Z3T' _W, <- 

3- ![2^: <Y#( U@ !80#I#&'12S?&' 52@=G*# f3/ l7C- !=Z. 

  
1.2  @3A<)B%.2" :)/CDevelopment of Actors  

          <(=82>*#&' $($/* $?8 !(2?R&' <# 7(BY&' 7[0( <- 1#H#&' Q=8 fI( .  !(=#8 1**0

             !"(Z$@# !80#I# <# U82>*#&' 7H/ 1*( \(/ !(7'7Y* !(=82>* !%(7G@ <(=82>*#&' $($/*

    3*0 K<(=82>*#&' <# .7(@Y0 !/7*%#     UH0*&' 1*( Q*/ !(=#R&' _W, 7#*   Q&:    f"32?#&' $$R&'

 <(=82>*#&' <# .              V"[ .7@C MW U#280 $($I U#28 <(@ A7[ $I0( U, U2B#&' U(@3 Q=80

     10$%&' !(/2? <# <(>S0#&' <0m] 12S?   Q&:         U0"%&' J(G*3"? P2(Z$@# k9?# .7$2d#&'0 U#R&'

          A#8- UY]@ 12S?&' !>(S0 !3'7$ $R@ <Y& <2>=*C# 2#)?-       12"S?&' J"# <F#2R*( 2#)?- $I?

   PF82">*# 2#,72@*8' !&2/&' _W, V[ U^>( O&W@0 K2#)?(@ A7[ $I0( D \(/ !%(7G&' L>?@

P'$/'0 .          2#)=H>@ 10%? 12S?=& 2#)#'$C*3' V[ 7(@Y A7[ $0I0 U2/ V[ <Y&   Q&:   <(=82">*#

<(?B'.  
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 +,&-%& ./"0,%& '1234)1(  

<(=82>*#&' $2I(: !%(7G <- +(Y <(@k!(=82>* 9%(7G <0Y*   

  

2.2  @3A<)B%.2" D3E1%Documentation of Actors  

              U"Y& P'7H"*C# P2/7] +(^(0 12S?&' V[ U82>*# UY A(B0*@ 12S?&' U=/# 10%(

  +2^( \(/ 1)?#   Q&:           .$"/0&' _W, V[ P2%/D 9/7] 1*(3 MW&' 1'$C*3D' 5D2/ ;W0#? .

       b^0#&' N#7&' 1'$C*32@ <(=82>*#&' A(B0* 1*(0   UY]&' V[)1 (    "& N"#7( \(/9   UY]"@ 

N#7&' 'W, U>3- U82>*#&' 13' !@2*Y 1**0 hC].  

  

  

 UY]&')1 :(U82>*#&' A(B0*& 1$C*3#&' N#7&'  

  

     !%/F&' 5'$/0&'0 .$/0&' _W, UFC 10%?30a  L7'$&' MN(N8 a   5'0GC&' E2@*n@ 

         ,2>#&' <2(@& !(3'7$ !&2/Y 9#'$C*3'0 VR#2I U(I3* 12S? 62?@& !#NF&'    UF"C .$7'0&' 1(

 77%#&' 'W, .    !(I#7@ 1'$C*3' 1*(30Rational         _W", A"(@G*& .'$X"Y 52(I#7@&' !3$?)& 

!&2/&'.  

       U(I3*&' 12S? V[ <(=82>*#&' 1,- <# f&2G&' 7@*R( .  A(B0*&0"U82>*#&' "  f"&2G&'

      UY]&' V[ <(@#&' N#7&' U#R*3?)1 (J#   !@2*Y)(Student        0", 2"#Y U82>*#&' 'W)& 132Y 

b^0# UY]&' V[ )2.(  
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 UY]&')2 (f&2G&' U82>*#&' ![2^:  

  

              +"H0&' 'W", <("@( \(/ KU82>*# UY& 7H*C# +H0 ![2^: .$28 U^>(0 

J# 9=82>* 9%(7G b^0(0 U82>*#&' !>(S0 UY]&2@ b^0# 0, 2#Y 12S?&' )3.(  

  

  

  

  

Student 
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 UY]&')3 (f&2G&' U82>*#=& 7H*C# +H0 ![2^:  

  

   ![2^: <Y#* !%(7G&' L>?@0     U(I3*&' 12S? V[ <(=82>*#&' !(%@  .   .72"]i' 7$I*0

2?,   Q&:               !"(@(7%* !"80#I# V", !"=/7#&' _W, V[ !H=C*3#&' <(=82>*#&' !80#I# <-

U(=/*&' !=/7# <# !%/D 5'0GC V[ !80#I#&' _W, U($R* <Y#( \(/ <(=82>*#=&.  

  

  

 5/67,)1(  

       @*'0 VR#2I&' U(I3*&' 12S? <# <(=82>*#&' !(%@ ;7C*3'    !%@23&' 5'0GC&' L>? J

2)#37&.  
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3 . !"#$%&'" (')*Use-Cases 

            \"(/ 12S?&' 70G#0 1$C*3#&' <(@ .$(I U2H*' !=(30 1'$C*3D' 5D2/ 7@*R*

9Y0=30 12S?&' +Z2S0 !]42?#& 2#)?# UY& !@32?#&' GZ230&' 7[0* .  

 &2/ UB#*0!          \"(/ 2,7([0* 12S?&' J(G*3( V*&' !>(S0&' 1'$C*3D'     _W", <0"Y*

    o12S?&' 5'7$4 <8 .72@8 !>(S0&'   M-         +H0& !&2eR[ !%(7G 7[0( 1'$C*3D' !&2/ $0I0 <-

12S?&' 1'$C*3' 2)([ <Y#( V*&' A7G&' UY.  

             12"S?&' <pY#( 52(=#R&' <# J@2** <8 .72@8 2)?X@ 1'$C*3D' !&2/ +(7R* <Y#(0

<(R# U82>*# b&2H& L2(%=& !=@24 qZ2*? Q=8 U0H/&' <#.  

  

1.3 !"#$%&'" (')* F"1/8 Use-Cases Types 

   128 UY]@ U0%&' J(G*3?a  L7'$&' MN(N8 a        5D2"/ E'0?- <# $($R&' O2?, <- 

 <0Y( \(/ <($R@ f3/ 1'$C*3D' 5D2/ +(?H* Q=8 1S?&' 0==/# $2*8' <Y& K1'$C*3D'

  &' <(W, $/-@     r62?@ 1'$C*3D' !&2/ +(?H* 0, <($R        "/ Q#3"*0 K2")?# +$)&' Q=8 5D2

  12"R&' UY]&' 5'0W 1'$C*3D' 5D2/@ $R@&' 'W, V[ 1'$C*3D'(General Use-Cases). 

                <"# <"Y## 7$4 7@Y- U@4 <# 1'$C*3D' !&2/ 1'$C*3' !(?2Y#: f3/ <0Y( 7Cs' $R@&'0

  Kl7CT' 1'$C*3D' 5D2/          UY]&' 5'0W 1'$C*3D' 5D2/@ 2?, 1'$C*3D' 5D2/ Q#3*0 

 V323T'(Essential Use-Cases). 

              <"# 9(#$C*3"#0 12"S?&' V==/# <Y#* 12R&' UY]&' 5'0W 1'$C*3D' 5D2/ <:

UH0*&'   Q&:             1'$C*"3D' 5D2/ X]?* 2# .$280 KVZ$@# UY]@ 12S?&' 52@=G*# U0/ !(42>*'

                A"(B0* <"8 .72@8 <0Y*0 K12S?&' 52@=G*# U(=/* <# !#$%*# !=/7# V[ E0?&' 'W, <#

  & !(323T' 52#0=R#=&  UB# 1'$C*3D' !&2/ :      KL(Z7"&' U82>*#&'0 KV=3=3*&' 147&'0 K13D'

  7H*C#&' +H0&'0 KE0?&'0 .          U"Y& !"#2R&' U(H2>*&' Q=8 <([7G&' FY !%['0# $7I#@0

              U"B# K2)(&: l7CT' U(H2>*&' <# $($R&' ![2^: <Y#( K12R&' UY]&' 5'W 1'$C*3D' 5D2/

(72*0 2)/'7*42@ 124 MW&' 1$C*3#&' 13't 'WY,0 U($R* 7Cj...  

      M0*/* 1'$C*3' 5D2/ <8 .72@8 V)[ V323T' UY]&' 5'W 1'$C*3D' 5D2/ 2#-

          l7CT' 1'$C*3D' 5D2/ U@4 <# 2)#'$C*3' <Y#( .$$/# .$/'0 !>(S0 Q=8 .   !"&2/ UB#

   ;0&0&' UB#* V*&' 1'$C*3D'   Q&:   12S?&'(Login)        <# $($R&' U@4 <# 2,m28$*3' <Y#( \(/ 

 ' 5D2/             Kf"&2G&' U"B# <(=82">*# .$"8 U@4 <# 2)#'$C*3' <Y#(0 Kl7CT' 1'$C*3D 

L7$#&'0 KUI3#&'0.  1'$C*3D' !&2/ 7@*R* 'W&(Login).$7I# !(323- 1'$C*3' !&2/  .  
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+,&-%& ./"0,%& '1234 (2)  

1'$C*3D' 5D2/ E'0?- $$8.  

  

2.3 !"#$%&'" (')* :)/C Use- Cases Development 
62?@& D2/5  <("@0 9?(@ !(&2*&' 5Dm23*&' u7G& 12S?&' U=/# ;2*/( $4 1'$C*3D' 

<(#$C*3#&' J# <02R*&2@ 2)& 52@2I: $2I(:0 93>?:  

1a kU82>*# UY 52@I'0 V, 2#  

2a U($R*0 K+W/0 K<(NC* 1)#N=( <0=82>*# $I0( U, 0- k12S?&' <# 52#0=R# .6'74 

3a          "*0 +W/*0 7(d*0 <NC*3 V*&' 1'$C*3D' 5D2/ V, 2#     !">?j 52"#0=R#&' V8$*3

 k7YW&' 

4a              62"G8nY KVR(@G&' 12S?&' 7(3 GC <8 !Z72G 5'7((d* 6'7In@ U82>*#&' 10%(3 U,

52(/FH 0- k52(/FH f/3 

5a !?2(H@ 10%(3 1'$C*3D' 5D2/ <# M-0 k12S?&' 18$ 

6a k12S?&' V[ !@0=G#&' +Z2S0&' UY 1'$C*3D' 5D2/ VGd*3 U, 

  

 !=Z3T' _W,a  L7'$&' MN(N8 a          !"(- ![2"^: U=/#=& <Y#( \(/ !(7H/ 53(& 

<2Y#i' 7$4 1'$C*3D' 5D2/ 7H/ Q=8 _$823* 2)?- l7( l7C- !=Z3-.  

  

 +,&-%& ./"0,%& '1234)3(  

'YW1'$C*3D' 5D2/ 7H/& 2)>(^( <- U=/#=& <Y##&' <# V*&' !=Z3T' 7.  

  

           5D2/&' _W, 1((%* U=/#&' Q=8 fI( 1'$C*3D' 5D2/ $($/* $R@   7"(v 62?B*3'0

   !&2R>&' 7(v0 2)?# $(>#&' .          !"%=R*#&' U(H2>*&' !(#Y@ A=R** !=Y]# O2?, U2B#&' U(@3 Q=80

       7(BY=& E'$ O2?, U, Q?R#@ K1'$C*3' !&2/ UY&  U(H2>*&' <#   0-    k2,72H*C' U^[T' <#

                   UY]"@ D 1- .$"(># 1'$C*"3D' !&2/ 5?2Y 'W: 2# $($/* <Y#( D 9?- 2?, 7YW&2@ 7($I&'0

!(2d&' _W)& <(*(&2*&' <(*$82%&2@ 6'$*,D' 12S?&' U=/#& <Y#(0 KV@3? 7#T' 2#?:0 KVRG4:  

w D0- :!(2)?0 !('$@ 2)& !=3=3*# 5'0GC <8 .72@8 2)=C'$ V[ 1'$C*3D' !&2/.  

w 2(?2B:12S?&' V=82>*# <# U4T' Q=8 $/'0 U82>*# !#$C 1'$C*3' !&2/ UY Q=8 fI( .  

     U=/#&' XI=( 2#@7 5D2/&' `R@ V[0   Q&:       .$/'0 !&2/@ 1'$C*3' 5D2/ .$8 q#$
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       5D2/&' _W, 2)#$%* V*&' +Z2S0&' !R(@G Q=8 62?@ .     U=/#&' XI=( $4 l7C- <2(/- V[0  Q&: 

!&2/ !ZNI* Q&: l7C- 5D2/.  

  

 +,&-%& ./"0,%& '1234)4(  

'0I ![7R#& 2)#'$C*3' <Y##&' <# V*&' <(*$82%&' 7YW1'$C*3D' 5D2/ .$.  

  

 U2B#)1(  

   U2B#&' 'W, V[ 10%?3a  L7'$&' MN(N8 a       12S? V[ 1'$C*3D' 5D2/ `R@ 62?@@ 

      U82>*#&2@ !4F8 2)& V*&' U(I3*&'"f&2G&' "      K2)(=8 !@2Ii'0 !=Z3T' u7G A(7G <8 O&W0

2)?# $(>#&' 7(v $((/* 1B <#0:  

1a  U82>*#&' 52@I'0 V, 2#"f&2G&'" k 

a&' U(I3* $'0#.  

a!3'7$&' .  

aU(I3*&' 1037 J[$ .  

a!@*Y#&' 1'$C*3' .  

2a     U82>*#&' 10%(3 U,"f&2G&' "K<(NC*@   0- K+W/   0- U($R*   0-      <"# 52"#0=R# .6'74

k12S?&' 

a1R?  

3a           K<(NC*&' 52(=#8 !R(@G V, 2#[ K1R?@ V?2B&' U'm3&' !@2I: 5?2Y 'W:   0-  K+W"/&'  0- 

U($R*&' 0- k .6'7%&' 

V, 52(=#R&': 

a*  .72*C#&' $'0#&' U($R(Update_Selected_Courses) 

a UH[ <# f2/3?D' (Withdraw_from_Semester) 

a f&2G&' 52#0=R# U($R* (Update_Student_Info) 

4a     U82>*#&' 10%(3 U,"f&2G&' "           12"S?&' 7("3 GC <8 g72G 7((d* MX@ 12S?&' 1F8n@

12S?&' W(>?* +(40*Y VR(@G&' 0- b?# 0- /FH 7((d*k<(#$C*3#&' 52( 

a               !"&2/ V[ 7Cj f&2G& _$'0# U(I3* 52(/FH VGR( <- f&2G=& <Y#( \(/ K1R? 

PFB# _7>3. 

              10"%( K!(707"^ 2)?X@ U=/#&' l-7 V*&' !=Z3T' `R@ <8 !@2Ii' $R@0 <s'

              K2")@ 12"(%&' f&2G=& <Y#( V*&' 1'$C*3D' 5D2/ <# !(Z'$*@D' !80#I#&' $($/*@ U=/#&'
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Y#( V*&'0V*s2Y 2)&2#I: <:  

1a $'0#&' U(I3*.  

2a !3'7$&'.  

3a U(I3*&' 1037 J[$.  

4a !@*Y#&' 1'$C*3'.  

5a .72*C#&' $'0#&' U($R*.  

6a V3'7$&' UH>&' <# f2/3?D'.  

7a 9*2#0=R# U($R*. 

8a 9?8 !@2(? U(I3*=& 7Cj f&2G& 52(/FH 62G8:.  

  

            [ .$(>#&' 7(v 5D2/&' `R@ O2?, <- S/F? K!%@23&' 5D2/&' V[ <R#*&' $?8 V

                12"S?&' <#"^ <"# 2",72@*8' 1$80 2,$((/* fI'0&' <# 'W& KU(I3*&' 12S? E0^0#

             12"S?& !#)# 53(& 2)?Y&0 !(323T' f&2G&' 52@I'0 <# V)[ !@*Y#&' 1'$C*3'0 !3'7$&2Y

U(I3*&'.  

V=( 2#Y !#Z2%&' b@H* 9(=80:  

1a $'0#&' U(I3*.  

2a U(I3*&' 1037 J[$. 

3a .72*C#&' $'0#&' U($R*.  

4a [ <# f2/3?D'UH.  

5a f&2G&' U(I3*.  

6a f&2G&' +=# U($R*. 

12R&' UY]&' E0? <# V, .70YW#&' 5D2/&' UY <- !S/F#&' 7$I*0.  

  

3.3  !"#$%&'" (')* D3E1%Use-Cases Documentation  

   02^(@&' UY]&' .$28 1$C*3(M          2",N(#7* 1*"( \"(/ 1'$C*3D' 5D2/ A(B0*& 

Y]&' V[ b^0# 0, 2#Y UY]&' U>3- 2)#3' J^0(0 U)4.(  
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 UY]&')4 :(1'$C*3D' !&2/ A(B0*& 1$C*3#&' N#7&'  

  

                   +H0&' 'W, $(>( \(/ K1'$C*3' !&2/ UY& 7H*C# +H0 ![2^i U=/#&' ;2*/(0

S0& P2>(7R* 7[0(0 1'$C*3D' !&2/ <# +$)&' <2(@& UY]&' V[ b^0# 0, 2#Y 2)*>()5.(  

  

  

 UY]&')5 :(1'$C*3D' !&2/& +H0 ![2^:  
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*Rx(  7@" $'0#&' U(I3* "         <"# 2)I'7C*3' <Y##&' <# V*&' 1'$C*3D' 5D2/ l$/:

            M02^(@&' N#7&' 1$C*3? K2)& 7H*C# +H0 ![2^:0 !&2/&' _W, A(B0*&0 KU(I3*&' 12S?

      UY]&' V[ 9?2(@ 1* MW&')4 (            UY]"&' V[ b^0# 0, 2#Y N#7&' 'W, U>3- 2)#3' !@2*Y J#

)6 ( 1'$C*3D' !&2/ N(#7* b^0( \(/"$'0#&' U(I3* "![2^i2@ Q&: 2)>H0.  

  

  

 UY]&')6 :( 1'$C*3D' !&2/"$'0#&' U(I3*"  
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5/67,  )2(  

            +"^-0 2)#"37'0 VR#2I&' U(I3*&' 12S? <# 1'$C*3D' 5D2/ !(%@ ;7C*3'

2)?# UY& P'7H*C# P2>H0.  

  

4.3  !"#$%&'" (')* ()9G< 

Use – Cases Relationships  

   *#&' !80#I# $($/* $R@           $2"I(: <"# $"@ D K1'$C*3D' 5D2/ !80#I#0 <(=82>

             .$/'0 1'$C*3' !&2/ 1'$C*3' <# U82>*# UY& $@ D 9?: \(/ K<(*80#I#&' <(@ 524FR&'  0- 

7BY- .      1'$C*3' !&2/ 9& L(& U82>*# V%@ 'W:0   0-        .$2"8: fI* KU82>*# <0$@ 1'$C*3' !&2/

2#)=($R*0 <(*80#I#&' V[ 7S?&' .  

 !4FR&' Q#3*    O72]"*&' !"4FR@ 1'$C*"3D' !&2/0 KU82>*#&' <(@(Associate 

Relationship)            5'0GC W(>?*& 6$@&' .72]: VGR( MW&' <# $$/* U2H*D' !%(7G $($/*0 K

       <# 2)?Y#* V*&' 1'$C*3D' !&2/ J@2** >(S0&' N2I?:!         !"&2/ U", Q"?R#@ K2)?# .0I7#&' 

&' 1- 2)*'0GC W(>?*@ -$@* V*&' V, 1'$C*3D' k5'0GC&' W(>?* 6$@@ 124 MW&' 0, U82>*#  

            <Y#(0 O72]*&' !4F8 N(#7*& !Y72]#&' +'7GT' <(@ 2# G@7( GC .$28 1$C*3(

           W"(>?*&' !('$@ 1)3&' _2I*' <(@( \(/ K1)3T' !G3'0@ O72]*&' _2I*' $($/* .   UY]"&'0)7 (

U82>*#&' <(@ Q&0T' O72]*&' V*4F8 <(@( (Student)  $C*"3D' !&2/0 1'Register for) 

Courses(  1'$C*3D' !&2/ W(>?*& 6$@&' .72]: VGR( MW&' 0, f&2G&' <- V?R*0)Register 

for Courses ( 1'$C*3D' !&2/ <(@ !(?2B&' !4FR&'0)Register for Courses (  U"82>*#&'0

(Billing System)1'$C*3D' !&2/ <- b^0* \(/ K )Register for Courses (V*&' V, 

 U82>*#=& !I(*? VGR*Billing System) (  'W", U"@4 <# 1$C*3* V*&' V, !I(*?&' _W,0 

9#2)# N2I?: V[ 6$@=& U82>*#&'.  
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 UY]&')7(:1'$C*3D' 5D2/0 <(=82>*#&' <(@ O72]*&' !4F8 _2I*'   

  

<Y#(a  L7'$&' MN(N8 a         $I0( \(/ K2)3>? 1'$C*3D' 5D2/ <(@ !4F8 <(0Y* 

&' <# <280?524FR:  

1 . <#ê *&' !4F8 (Include):             <"# 6N"I V"[ 1'$C*3D' 5D2/ <# $($R&' O72]** $4 

               K.$"/'0 1'$C*"3' !&2/ V[ O7*]#&' 6NI&' <(#^* <Y#( !&2/&' _W, V>[ K2# !>(S0

                <("@0 2")?(@ !"4F8 62]?:0 K_W, 1'$C*3D' 5D2/ <# $($R&' V[ 2,7'7Y* <# PD$@

    * V*&' _W, 1'$C*3D' 5D2/  !>(S0&' _W, ;2*/.        V"[ 524FR&' <# E0?&' 'W, $823(0

          9*?2(H0 12S?=& U^[- 1)[ Q=8 $823( 2## M707^&' 7(v 7'7Y*&' U(=%* .  UY]"&'0

)8 (   1'$C*"3D' !"&2/ <- \(/ K524FR&' <# E0?&' 'W, N(#7* b^0()Use-Case 

need help( 1'$C*3D' !&2/ V8$*3* )Base Use-Case.(  
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 UY]&')8 :( <#ê *&' !4F8 N(#7*Include  

 

   UY]&' <(@(0)9 (             1'$C*"3D' !"&2/ <- \"(/ <y#^"*&' !4F8 Q=8 P2(/ wPD2B#

Student_Login) (        1'$C*3D' !&2/ J# 2)G@7*& <y#^*&' !4F8 1$C*3*Login)(   \"(/ K

     1'$C*3D' !&2/ 52(0*/# <-)Student_Login (        1'$C*"3D' !"&2/ 52"(0*/# L>? V,

!(323T' Login![2^i2@  Q&: 2)@ !H2C +Z2S0.  

  

  

 UY]&')9 :( <e#^*&' !4F8 Q=8 U2B#)Include( 

  

2.   $'$*#D' !4F8)Extend :(           !"?(R# 1'$C*"3' !&2/ <(@ 524FR&' <# E0?&' 'W, 1$C*3(

     <(R# G7] A%/* f3/ l7C- 5D2/0 .  UY]&')10 (      1'$C*"3' Q"=8 PD2B# b^0(

      Q=8 <: \(/ $'$*#D' !4F8    !&2/@ 707#&' f&2G&'Student_Login)(   A@3# G7]Y 

Student Login 
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U0C$&' U@4 Q&:  1'$C*3D' !&2/(Register_for_Courses).  

  

  

 UY]&')10 :( $'$*#D' !4F8 Q=8 U2B#)Extend(  

  

O?Y#( a  L7'$&' MN(N8 a        UY]"&' V[ b^0# 0, 2#Y)11(     F"Y <(#^"* K

& <- !S/F# J# $/'0 GGC# V[ 524FR&' <# <(80?&'.$$/#&' 2)*>(S0 2)?# UY.  
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 UY]&')11 :( <#ŷ *&' !4F8Include $'$*#D' !4F80 Extend 
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4 . !"#$%&'" (')* ()HH$.Use – Cases Charts 

              <(=82">*#&' !"80#I# <"8 7@R( UY] <8 .72@8 0, 1'$C*3D' 5D2/ GGC#

      S?&' <- 2#@0 K2#)?(@ 524FR&'0 1'$C*3D' 5D2/0      -NI# <0Y( <- U^>( 12(Modular) K

   L(Z7&' GGC#&' !ZNI* <Y#(   Q&:      6'NIT' $$8 f3/ 52GGC#&' <# $$8 .   _W", Q#3*0

 12S?&' $0$/@ 6'NIT')System Boundary.(  

             12"S?&' $0$/ +H( L(Z7 1'$C*3' 5D2/ GGC# Q=8 .$28 M0*/( 12S? UY0

     ![2^i2@0 K12S?&' V[ !3(Z7&' +Z2S0&' <(@(0 Q&: W `R@ G2@?*3' 1S?&' U=/# J(G*3( O&

         12S?&' 62?@ !(=#8 U()3*& O&W0 L(Z7&' GGC#&' <# l7CT' 52GGC#&'.    UY]"&')12 (

       VR#2I&' U(I3*&' 12S? V[ 1'$C*3' 5D2/ GGC# UB#( 0        f"=vT G"@7 Q"=8 M0*/(

<(=82>*#&'0 P2%@3# 2,$($/* 1* V*&' 1'$C*3D' 5D2/.  

  

  

 UY]&')12 :(GC# Q=8 U2B#1'$C*3D' 5D2/ G  

  

    ( KU(I3*&' 12S? <# U2B#Y0   UY]&' <(@)13 (P'6NI       !"4F8 b"^0( GGC# <# 

     1'$C*3' !&2/@ <(=82>*#&' `R@" $'0#&' U(I3* ." l7? \(/  KL7'$&' MN(N8 K    UF"C <# 

       U82>*#&' <# UY U#2R*( +(Y UY]&'"f&2G&' "  U82>*#&'0"   !@"32/#&' 12"S? "    !"&2/ J"#

  1'$C*3D'" 0#&' U(I3*$'"    10%( W: K"f&2G&' "      1'$C*3D' !&2/& 7#'0T' 7'$H:0 W(>?*&' 6$@@

"$'0#&' U(I3*" U82>*#&' 2#- K"!@32/#&' 12S?"2)?# qZ2*?&' Q%=*([ K.  
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 UY]&')13 ( 1'$C*3' !&2/ J# <(=82>*# .$8 <(@ 524F8 Q=8 M0*/( GGC# <# 6NI

.$/'0  

  

  

 5/67,)3 (  

'1'$C*3D' 5D2/ GGC# 137 ?&VR#2I&' U(I3*&' 12S.  
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5 .+IG$2"  

 1* $%&a L7'$&' MN(N8a         <(=82">*#&'0 1'$C*3D' 5D2/ +(7R* .$/0&' _W, V[ 

   2)%(B0*0 2)Z2?@ !(>(Y <2(@0 .          1'$C*3D' 5D2/ G@7* V*&' 524FR&' $($/* !(>(Y <2(@ 1* 2#Y

l7C- !)I <# <(=82>*#&2@0 K!)I <# `R@@ 2)^R@.  

   #,- <2(@ 1* $40         5"(-7 $"40 1'$C*"3D' 5D2/ GGC# 1'$C*3' !(a   MN"(N8 

L7'$&'a        * V*&' 1(,2>#=& J(#I* D: 0, 2# 9?X@        ( \"(/ K.$/0&' _W, V[ 2)*]42?# 5#  10"%

      KU(=/*&' !=/7# UFC K12S?&' U=/#r62?@0        62?@@ U(=/*&' 62?B- 2)R#I V*&' 52#0=R#&' Q=8 

12S?&' +7H* !(>(Y <(@(& GGC#&' 'W,.  

  

  

6 ..2 +3&";#2" 0#*12" @< +*+&.)$2"  

            V"[ !R?H#&'0 !=C'$*#&' 52#0=R#&' !IW#? !(>(Y <2(@ !3#2C&' .$/0&' V[ 1*(3

   f&2G&' 52#0=R# UB# 12S?&'   0-            U"@4 <"# 2)#'$C*"3' 1*( VY& !=I3#&' $'0#&' 52#0=R#

  7R#&' 1'$C*3D' 5D2/ P2%@3# ![0 .  2#Y0     /*3 V*&' 52?0?(Y&'0 +2?HT' !]42?# 1*(3 M0*

=R#&' _W,52#0 .P2^(- .$/0&' _W, <(@* 2#Y 2)^R@ 52#0=R#&' _W, G@'7* !%(7G `R@@ .  

         !42G@ 1'$C*3'0 <2(@ Q=8 .$/0&' _W, NY7* 2#Y+?H&'a !(&0m3"#&'a  <02"R*&'

)CRC Card ( ![2"^i2@ K12S?&' +'7G- <# 52?2(@&' U(H/*& !=(30 7@*R* V*&'0  Q"&: 

#C    \(/ +2?HT' 52GG9?: C*32@0  W, 1'$ 5'0$T' _       7"H2?8 Q=8 +7R*? <- J(G*3? 

12S?&' V[ !#$C*3#&' 52?2(@&'.  

  

  

  

  

  

  

  

  



  101

7 .()C3;#%2" ()C),>  

 f(7$*)1 (  

                 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 !""!#$%& &'""( )""*+,

     -". /,"0$12$%& /,03451$%&

-6$47%& 8,791%& :4;< 
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f(7$*) 2(  
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f(7$*) 3(  
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8 .()*AHI.2" #;&.  

8 %9( '   .&7:,3;& Use-Case:  &2/ UB#*! '       2,7([0* 12S?&' J(G*3( V*&' !>(S0&' 1'$C*3D

    8 !>(S0&' _W, 7e@R* \(/<  o12S?&' 5'7$4    M-         7[0"( 1'$C*"3D' !"&2/ $0I0 <-

12S?&' 1'$C*3' 2)([ <Y#( V*&' A7G&' UY +H0& !&2eR[ !%(7G.  

8.9<=%& 7"7(  System Boundary: L(Z7&' GGC#&' !ZNI* !(=#8 V, Q&:   <"# $$8

 f3/ 52GGC#&'9#)[0 12S?&' 62?@ U()3*& 1$C*3(0 K!I2/&'.  

8  >?$#,%& '@AB  Include:           !>(S0 <# 6NI V[ 1'$C*3D' 5D2/ <# $($R&' O72]** $4

              <# PD$@ K.$/'0 1'$C*3' !&2/ V[ O7*]#&' 6NI&' <(#^* <Y#( !&2/&' _W, V>[ K2#

         2)?(@ !4F8 62]?:0 K_W, 1'$C*3D' 5D2/ <# $($R&' V[ 2,7'7Y*     5D2"/ <("@0 

!>(S0&' _W, ;2*/* V*&' 1'$C*3D'.  

8    7&7,$;& '@AB Extend:     !"?(R# 1'$C*"3' !"&2/ <(@ 524FR&' <# E0?&' 'W, 1$C*3(

<(R# G7] A%/* f3/ l7C- 5D2/0.  

8 >"1B9),$%&  Actors:            Q^"*%#@ 12"S?&' J"# U#2R** !(I72C +'7G- 1, <0=82>*#&'

&' V[ .7[0*#&' +Z2S0&'0 !I2/&'12S?.  
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1 .',.3,%&  

1.1.(4,2   

QE,-   R7'$&' ST(T8 UI> L   V&: &'   77%# N# !3#2O&' 0$./ "1380   !#<=A' W(P.* 

2)#(#@*/" N'/=F> X,/ U "12<=&' !(=> !H?#=."  

             N(">(& 1'$O*"3Y' 5Y2. DDO# 62=>> UW(P.*&' !P.7# WEO U12<=&' WP.# 1/%(

       ' ;2*.( 54/&' RB= XZ/ U12<=&' +7@* !(B([&        !"PO'$*#&' 52"#/PF#&' \?", 1)B& W(P.*

# WK# 12<=&' XZ !F=@#&'/]&2D&' 52#/PF /- !PH3#&' $'/#&' 52#/PF#.  

/              N"# 2)#'$O*3' 1*( X[& 52#/PF#&' \?, !H?#= !(B([ N2(> 0$./&' \?, XZ 1*(3

7F#&' 1'$O*3Y' 5Y2. W>4/Q2%>3# !Z.  

             X"Z !F=@"#&'/ !PO'$*#&' 52=2(>&' W(K#*& !(#37 !%(7D X, 12<=&' !(=> !H?#=

    52=/=([&'/ +2=@A' ^_/* `(. U12<=&'   F#&' S/*.*3 X*&'       N(">* 2#[ U12<=&' XZ 52#/P

Q2_(-      52#/PF#&' \?, D>'7* !%(7D  aF>> 2)_F> .        1*"* 12<=&' !(=> ;?/#= 62=> !%(7D N:

      9P($F* 1*( `(. !(7'7[* !%(7D>    QE@B# ^>@(& W(P.*&' !P.7# WEO     N/"[(/ 7(>[ W[J> 

 X#(,2B# ;?/#=[ 1(#@*&' !P.7# WEO 1'$O*3E& Q'T,2H(Conceptual Model) .  

      U12<=&' 1(#@* !P.7# XZ 2#-Z      X#(,2B#&' 12<=&' !(=> ;?/#= 7(/D*> WP.#&' 1/%( 

  V&:             X"Z/ 52BP#&'/ 52=2(>&' $8'/4 XZ 52=2(>&' 1(<=* !(B([ ^_/(/ R[F( 1(#@* ;?/#=

       ;?/#=&' 7(/D*> WP.#&' 1/%( 12<=&' XZ !#$%*#&' W.'7#&'   V&:   b2)=&' 9*7/"@ "(   !"P>2%&' !

3E&XPFB&' 1'$O*.  

   Q2_(- 0$./&' \?, T[7* L  R7'$&' ST(T8 L         ;?/"#= 62J"=: !%(7D N2(> VP8 

          !42D> 1'$O*3'  V=3*( V*. 52=2(>P& 12<=&' !(=>& X#(,2B#+=@&'L !(&/M3"#&'L  N/2"F*&'

)CRC Card ( !Z2"_c2> U12<=&' +'7D- N# 52=2(>&' W(@.*& !P(3/ 7>*F* X*&'/  V"&: 

#O    `(. +2=@A' 52DD9=:  ?, 1'$O*32>/  5'/$A' \       7"@2=8 VP8 +7F*= N- G(D*3= 

12<=&' XZ !#$O*3#&' 52=2(>&'.  

  

2.1-./0%& 5&.67   

( I=# G4/*U    ' $F> UR7'$&' ST(T8 Y        Q'7$24 N/[* N- 0$./&' \?, !3'7$ N# 62)*=

N- VP8:  

1.  12<=&' !(=> ;?2#= !(#,- ^_/*.  
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2. *$.12<=&' !(=> 7@2=8 $.  

3. =@A' N(> 524EF&' N(>*+2 

4.  1$O*3*@&' !42D>=+L!(&/M3#&' LN/2F*&'   

5. +2=@A' 52DDO# 137*  

  

3.1-./0%& !"897   

0$./&' \?, 13%* V&: !3(b7 1234- !KEK:  

          V&/A' !KEK&' +'$,A' XDd( '?,/ U12<=&' !(=> 7@2=8 N(>( W/A' 13%&' .  2"#-

 X=2K&' 13%&' : ' e42=(Z$O*3'  @&' !42D> 1=+L !(&/M3#&' L N/2F*&'  [/     X"Dd(/ U2)b2=> !(B(

      7(OA' 13%&' 2#- UG>'7&' +$)&'Z         52"DDO# 1"37 !%(7D N(>(/ fR#2O&' +$)&' XDd(

+2=@A'.  

  

4.1-.:"8,%& 1&;&<3%&   

I.@=-L R7'$&' ST(T8L            N"# 9"(/.* 2"#& !"(&2*&' GH'7#&' VP8 gEDc2> 

0$./&' \?, g/_/#> CPF** 0$(B# 52#/PF#:  

1. Baudoin, C. and Hollowell, G., Realizing The Object-Oriented Life 

Cycle, Prentice- Hall, 1996. 

2. Booch, G., Rumbaugh, J., and Jacobson, I., The Unified Modeling 

Language User Guide, Addison- Wesley, 1999.   

3. Dennis, A. et al, Systems Analysis & Design: An Object-Oriented 

Approach with UML. John Wiley & Sons Inc., 2002. 

4. Dewitz, S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

  

5.1-./0%& '8&<.% =(%> ?"2/2 ",   

T(T8 R7'$&' Sf             N2[#&' !b()*> 5#4 I=- N# $[h* 0$./&' \?, !3'7$> -$>* N- W>4 

        F&' 7([B*&'/ T([7*&' VP8 I$823( 2## !3'7$P& ]32=#&' i$2)&'#(C.     G>** VP8 j7.' 1K 

          (/%*&' !Pb3- N8 !>2Hc' !($H> W/2./ U0$./&' !3'7$& I)H/* X*&' 5'$2J7c'   UX*'?"&' 1

             I"*2#/PF# C"#F*/ U0$"./&' 528/_/# !FH'7# VP8 I$823* 2)=A U52>(7$*&' W./

2)&/. .  
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2 .!"#$%& '($) ?+",$ System Structure Models  

   WP.#&' VP8–  R7'$&' ST(T8 L           Q2"FPD# N/"[( N- U2# 12<= W(P.*> 12(%&' N(.

         2.# 12<= 62=> $'7- '?kZ U\M2=> S/=#&' 12<=&' W2H# VP8       N- 9"(P8 UW2K#&' W(>3 VP8 !>3

     !"%(7D> ^(.@ 12<= 62=> 9& V=3*( V*. I&?/ U!(>32.#&' C7D&' 52(323h> Q2Z728 N/[(

             X"*&' 52>/F@&' VP8 ]Pd*&'/ U12<=&' W2H# XZ 0'/*.#&' !3(b7&' 52=2(>&' !Z7F#/ !3P3

       0$7H#&' 52=2(>&' W(/.* !(B([ !Z7F# XZ 9)H'/* $4   V&:   NTO* !(P#8 52=2(>    T2")H VP8 

]/32.&'.  

 62=> lb2*= N#/!(=> 52=2(>P& 1HF# 62J=: I&?[ 12<=&' (Data Dictionary) `(.> 

     I7*J# 1'$O*3' '? N/[(           2"#)=(> !"&2FZ W2@"*' 02=4 7Z/(/ 1$O*3#&'/ WP.#&' N(> 2# .

/ 1$O*3* 0$28@&' 5242D>=+ –!(&/M3#&'L  ;?/#= 62=> XZ +2=@A' 52DDO#/ N/2F*&'

!(=> <=&' 12 .  N/[*(/  ;?/#=!(=>       X", 7"@2=8 0$8 N# 12<=&'  :   +2="@A'(Classes) U

/ 52B@&'(Attributes) UC7D&'/ (Methods)U 524EF&'/ (Relationships).  

  

1.2  5"$@A&Classes 

          52"=/=([&' G(=@*& 9#$O*3= 128 ]&24 N8 072>8 +2=@A')Objects .(/  W"[

     !)>2J*# $.'/ +=@ N# !%*J#&' 52=/=([&'        52"=2(>&' XZ !BP*O#/ +(7F*&'/ ]([7*&' XZ 

2)@b2@O XZ 0'/*.#&' .1<=&' WP.# 1)* +2=@A' N# !BP*O#/ !#28 g'/=- !KEK I2=,:  

W/A' g/=&' : !>P@&' +2=@A')Solid Classes :(   !"4E8 5'? +2="@A' N/[* 2#$=8

 12<=&' W2H#& X=B&' +@/&2> 07J2>#)Technical Domain (  2")=h> W/%=  +2="@-

Z2=@- 2,72>*8' N[#(/ !>P@Q2 !3/#P# (Tangible Classes) .   X"Z ]"*'7&' +=@[

!33M# /- !>*[#&' 12<= XZ ]2*[&'.  

X=2K&' g/=&' : !(#(,2B#&' +2=@A')Conceptual Classes :(+2=@A' 7(J* 2#$=8  V"&: 

 !(/=F# 52=/=([   /-          Q2Z2=@- 2)(#3= U!3/#P# 7(m N/[* 2# Q2>&2m !(#(,2B# !"(#(,2B# .

         Nb2>T&' +=@/ N(B</#&' +=@ 7>*F( UW2K#&' W(>3 VPFZ N(?"P&'     5".* N2H7$"=( 

!(#(,2B# Q2Z2=@- j2OJA' +=@.  

`&2K&' g/=&' : !(%(%.&' +2=@A'(Real World Classes)  W2#F*"3Y' 52)H'/ +2=@h[ 

       52BP#&'/ 52=2(>&' $8'/4 g'/=- +2=@-/ 52=2(>&' ]([7* +2=@-/    S- /-   N"# +=@ 

               N/"[*/ 12"<=&' 62=> 62=K- !(=%*&' !(P#F&' !(.2=&' XZ 12<=&'  2)H2*.( X*&' +2=@A'

 !J2J&' 7'7T- +=@[ UN(H#7>#&2> !@2O(Screen Buttons) /-    7/>2"D&' +="@

(Queue).  
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2.2  1"B@%&Attributes  

             N(F# 6TH +@/> D>*7* 0$(B# 52#/PF# !FD4 N8 072>8 X, +=@&' !B@ N:

  +=@&' '?, N#.        WP.#&' $%*F( X*&' 52#/PF#&' VP8 0$28 S/*.* 52B@&'/    /-   1$O*3"#&'

    2)> <2B*.Y' 12<=&' VP8 Nh> .          U1"3Y' WK# 07(K[ +</#&' 52B@ N: UW2K#&' W(>3 VPFZ

             N'/=F&'/ 13Y' Xn*B@ N: fWP.#&' 7<= !)H/ N# N[&/ UN'/=F&'/ U7FJ&' N/&/ UW/D&'/

     ' ]H( N2*P&' N2*$(B#&' N2*B@&' 2#,          U7FJ"&' N/"&/ UW/D&' 2#- U12<=&' XZ 2#)> <2B*.Y

 7(dZN(*$(B#2#)> <2B*.Y' 2=(P8 R(& I&?PZ 12<=&' '?, XZ .  

  

 +,&-%& ./"0,%& '1234 )1(  

+=@&' !B@ +78 .  

  

3.2 C<D%& Methods  

!%(7D&'             N/"[*/ U+=@&' +7@* 9(Z +7F( S?&' +=@&' N# 6TH&' I&? X, 

!%(7D&'    [ W[J> !%PF*# 0$28  C(>D*&' 7/D> 7(> .   +(7F* N[#(/!%(7D&'    X*&' W2FZA' 2)=h>

     N(F# +=@ N# !%*J# 52=/=([ 2,?B=* .         N- ]"H(/ U+2=@A' 52B@ XZ W2.&' /, 2#[

  N/[*C7D&'      N/[* N-/ +=@&2> !D>*7# !%(7D&'         V"P8 ]H( 2#[ U12<=&' XZ !(#,- 5'?

        W($F* VP8 07$24 N/[* N- N(F# +=@ XZ !=/=([&'   S-  @ N#     V"PFZ U!=/=([&' IP* 52B

         VP8 S/*.( N- ]&2D&' +=@ G(D*3( W2K#&' W(>3!%(7D       N- G(D*3( Y N[& 0$2# W(H3* 

   VP8 S/*.(!%(7D   P8 12FD&' W[- V         o$.: /, 12FD&' W[- N- N# 1m7&' C7D&'   1/%( X*&' 

 \?, N[& ]&2D&' 2)>!%(7D&' 12<=&' o/*.#> !4E8 5'? 53(&/ N(#$O*3#P& !#)# 7(m .  

  

 +,&-%& ./"0,%& '1234)2(  

 XZ 2,7Z/* ]H'/&' D/7J&' X, 2#!%(7D&'p  

  

4.2 1"9EF%& Relationships   

           g'/"=- !"KEK X,/ U+2=@A' N(> D>'/7 N8 072>8 X, 524EF&' :  52"4E8

    I72J*&' 524E8/ G(#H*&' 524E8/ U1(#F*&' .    2=, 072Jc' 7$H*/–   R7'$"&' ST(T8 L 
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  V&:   .#&' VP8 ]H( 9=-      12<=&2> !P@&' 5'? 524EF&' 1$O*3( N- WP .    !(&2*&' 07%B&' XZ 1*(3/

g'/=A' \?, N2(>: 

  

1.4.2  !(,F2%& '9E:Generalization  

             +2="@- 52B"@ `7'/* G(D*3* +2=@- 62J=: N# WP.#&' N[#* 1(#F*&' !4E8

   2)(/.* X*&' 52(P#F&'/ o7O- .      @A 52(P#F&'/ 52B@&' `7/* X*&' +2=@A' V#3*/ +2=

 !3(b7&' +2=@A2> o7O-)Super Class( +2=@A2> 2,7(m N# `7* X*&' +2=@A' 2#- U

!(87B&'(Sub Class).   N2"[ '?: U5"4/&' RB= XZ Q287Z/ Q23(b7 N/[( N- +=@P& N[#(/ 

54/&' RB= XZ `7(/ `7/(.  

      R(b7"&' +=@"&' N# !4EF&' V#3*/    V"&:       j(@"O*&2> X"87B&' +=@"&'

SpecializationF&'/ UX87B&' +=@&' N# !4E V&:  1(#F*&2> R(b7&'Generalization  .  

  

 W2K#)1(  

2# ![7J 6E#8 N8 !(&2*&' 52#/PF#&' G#H WP.#&' N- 2=_7Z /& :  

1. 2)> W#2F** X*&' !82_>&' 1)& G(>* `(. ![7J&' G# N/P#2F*( N(?&' 1, ![7J&' 6E#8.  

2.     N((H72O 6E#F[ 2,6E#8 ![7J&' +=@*   S-   Z ;72O N#    N# N((PO'$ 6E#8/ N(D3P

N(D3PZ WO'$ . 

3. N((PO'$&' 6E#F&' 13%( V&: N(#b'$ 7(m 6E#8/ N(#b'$ 6E#8. 

4. X, 6E#F&' N8 !#TE&' 52B@&': 

- (   N/q(H72O&' 6E#F&' :          U!"P#F&' g/"=/ U+*2")&' 147/ UN'/=F&'/ U13Y'/ U147&'

$P>&'/ U7($@*&' !%(7D/ . 

] (  Nq/(PO'$&' 6E#F&': 

1L  b'$&' 6E#F&'N/# :     /$=@/ U+*2)&' 147/ UN'/=F&'/ U13Y'/ U147&'C  U$(7>&' 

1@O&'/. 

2L   N(#b'$&' 7(m 6E#F&' :        C/$="@/ U+*2")&' 147/ UN'/=F&'/ U13Y'/ U147&'

!<Z2.#&'/ U$(7>&'.  

  R7'$&' ST(T8 UNr' :         52B@&' \?, W[ G_=/ 6E#FP& $.'/ +=@ $($.* N[#(

         W.&' '?, XZ 7<=&' 2=F#- /& N[&/ U9(Z       077"[# 52B@ 1(4 VP8 S/*.( 9=- 2=$H/&  X"Z  

           N/B=q@"# 6E"#F&' NA I&?/ Uo7O- Q2=2(.- !m72Z 52B@/ N2(.A' aF>    V"&:   0$"8
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            o7OA' 52B(=@*&' G# 2)_F> 9>2J*( U!=(F# 52B@ VP8 S/*.( +(=@* W[/ 52B(=@*

7Or' 2)_F> G# +P*O(/ .ppW.&' /, 2# Q'?:  

       2)(Z I7*J( 52B@&' aF> Nh> <.E=      X",/ 6E"#F&' +2="@- W[ :  U1"3Y'

              52B@"&' \?, 9(Z G_=/ 6E#F&' QEK# 9(#3= 23(b7 Q2B=@ $$.=Z U+*2)&' 147/ UN'/=F&'/

![7*J#&':  

  
6E#F&'  

• 13Y' 

• N'/=F&' 

• +*2)&' 147  

  
   N/B=@( 6E#F&' N- <.E=/   V&:  2#, N(B(=@* :    $$".=Z UN/q(H72O&'/ Nq/(PO'$&'

      =@ W[ XZ G_=/ 2#)=# W[& Q2B=@          52B"@ 62=K*"3' $F> U2)=# W[& !(%>*#&' 52B@&' +

         X*r2[ I&?/ 6E#F&' +=@ G# 2#)D>7=/ U6E#F&' +=@)<.YL  R7'$&' ST(T8 L  Nh> 

X87B&' +=@&' !)H N# `PK# 93-7 VP8 DO> 2)& T#7( 1(#F*&' !4E8:(  

  

  

  

  

  

 

  

  

  

'  Nq/(PO'$&' 6E#F&          N/(qH72O&' 6E#F&'    

  
        13%( 9=- `(. UN((PO'$&' 6E#F&' +=@ VP8 !(P#F&' 77[=/   V&:    N("#b'$ 6E#8

X*r2[ G_/&' ^>@(Z UN(#b'$ 7(m 6E#8/:  

• 1@O&' • !P#F&' g/=  

• !<Z2.#&'  • 7($@*&' !%(7D  

• $(7>&' C/$=@  • $P>&'  

6E#F&' 

• 147&'  

• 13Y' 

• N'/=F&' 

• +*2)&' 147 
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 Nq/(PO'$&' 6E#F&'           72O&' 6E#F&'Nq/(H  

        

N/#b'$&' 6E#F&'        N/#b'$&' 7(m 6E#F&'  

• 1@O&'  • !<Z2.#&'  

  
  N/[*/     !Z2_c2> 9*2B@ N# !=/[# +=@&' 52B@   V&:    !3(b7&' +2=@A' 52B@

 X*r2[ N/[* N((PO'$&' 6E#FP& +=@&' 52B@ QEK#Z U9& !>3=&2> : UN'/=F&'/ U13Y'/ U147&'

/$=@/ U+*2)&' 147/C'?[,/ U$(7>&' ...  

  

2.4.2 G(,*2%& '9E: Aggregation  

             G"(#H*> 52"#/PF#&' W(K#*/ 52=2(>&' !H?#= XZ 524EF&' N# g/=&' '?, 1$O*3(

$.'/ +=@ N(/[*& 0$($8 +2=@- 52B@ .2)#,- UW2[J- 0$8 G(#H*&' !4EF&/:  

- (  "  N# 6TH !4E8 "(Part-of) :    W/%= U072(3&2> 072(3&' ]2> !4EF[ :     072(3"&' ]2"> N:

 N# 6TH072(3&' .  

] (  " XZ 0'/*.# "(Contained-in) :        U!(P[ !8/#H# XZ 0'/*.# !(bTH !8/#H# N8 072>8

]ED&' !8/#H# +=@ XZ 0'/*.# V&/A' !=3&' ]ED !8/#H# +=@[.  

5 (  " "> I72J# "(Participate-in) :          1,23"* 52B@"&' !"BP*O# +2=@- 0$8 N8 072>8

         Z 62_8h[ U\7/$ ]3. W[ $($H +=@ N(/[* XZ 2)F(#H       1")P[ 1$"%&' 07"[ C(7

• $(7>&' C/$=@  • !P#F&' g/=  

  • 7($@*&' !%(7D  

 • $P>&'  

6E#F&' 

• 147&'  

• 13Y' 

• N'/=F&' 

• +*2)&' 147 
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N(F# 7/$ 1)=# W[&/ XP[&' C(7B&' +=@ N/P[J( . 

           

 +,&-%& ./"0,%& '1234)3(  

G(#H*&' !4E8 W2[J- $$8.  

   

 7[?&2> 7($H&'/L R7'$&' ST(T8L          +2="@A' N/"[* N- 07/7_"&2> R(& 9=- 

           WK# 072(3&' 6'THh[ UN(/[*&' `(. N# !)>2J*# !(F(#H* !4EF> !D>*7#&'  UI2>J&'/ U]2>&'

               Y 2")=- 1"PF&' G"# 072(3&' +=@ W[J* 2)8/#H#> 2)P[ W[()&'/ U](&'/$&'/ U;2HT&'/

      !(=(/[*&' !(.2=&' N# aF> G# 2)_F> 9>2J** .        072(3"&2> 072(3"&' 6'T"H- !4E8 V#3*/

   G(#H*&' !4EF>(Aggregation)         W(@B*&' !4EF> 2)b'THh> 072(3&' !4E8 V#3* N(. XZ U

(De-Aggregation).  

  

3.4.2  H<"I2%& '9E:Association  

              52"4E8 Xb'/"& 5.* 7J2># W[J> S/D=* Y 524EF&' N# o7O- g'/=- I2=,

    524EF&' \?, N/[*/ U1(#F*&'/ G(#H*&'L 0$28 L     52"4E8 N"# N("F# W["J N8 072>8 

   !BP*O# !F(>D> N[&/ G(#H*&' . $.( 2#$=FZ a(7#P& $L    W2"K#&' W(>3 VP8 L  $"8/#    N"# 

&'   2=, W/%&' N[#( U](>D :             9"> Y: $"8/#&' ^@( Y N[&/ U$8/#&' N# 6TH a(7#&' N-

G(#H*&' !4E8 XZ $/H/# 7(m D7J '?,/.  

  

5.2 5"$@A& C(J02 Classes Documentation  

              +2="@A' C(K/* 1*( `(. U12<=&' XZ +=@ W[ C(K/*> 12(%&' WP.#&' VP8 ]H(

'$O*32>1  13%# G>7#    V&:    U1234- !KEK      W[J&' XZ N(># /, 2#[)1(      1"3' !>2*[ 1*( `(. U

           ̀ &2K&' 13%&' XZ 52(P#F&'/ UX=2K&' 13%&' XZ 52B@&'/ UW/A' 13%&' XZ +=@&' . ^_/(/

  W[J&')1 (  +=@)(Course           52B"@ VP8 +=@&' '?, S/*.( `(. UW(H3*&' 12<= XZ 

 0$2#&' 13' WK# 0$($8)(Course Name 0$2#&' 147/ U)Course ID('/ U C>23"&' ]PD*#& 

(Course Prerequisite) 0$2#&' +@// U)Course Description .( 1/%( X*&' 52(P#F&'/

  +=@&' '?, 2)>   /-    X,/ 9(P8 C>D* X*&' :  0$2#&' o/*.# W($F* /     C>23"&' ]PD*#&' W($F*

0$2#P&.  
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 W[J&')1 :( +=@&' C(K/*Course  

                                

+,&-%& ./"0,%& '1234 ) 4(  

2)=# W[ 52(/*.#/ +=@&' C(K/* G>7# 1234- 7[?'.  

  

N[#(/L  R7'$&' ST(T8 L          XZ !&2.&' X, 2#[ N(P82B*#&' $.- /, +=@&' N/[( N-

               9"& T"#7( !&2.&' \?, XZ/ U+2=@A' $.- /, ]&2D&' W82B*#&2Z UXF#2H&' W(H3*&' 12<=

U+=@&' 52#/PF# !Z2_: G# XP@A' 9P[J> W[J&2> ^_/# /, 2#[ )2.(  

 

  

 W[J&')2( :QE82B*# N/[( 2#$=8 +=@&' C(K/*  
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3 .5$@%& 1"9"D)K'(%0L8,%&K M0"F2%& 

Class-Responsibility- Collaboration (CRC)  

  +=@&' 5242D> W#F*3*L(&/M3#&'!L      52"(=/2F*&'/ 52(&/M3"#&' C(K/*& N/2F*&'

     12<=&' +2=@- N# +=@ W[> !D2=#&' .  "# 13%*/52(&/M3   S-   +="@     V"&:  N(8/"= :

!Z7F#&'(Knowing)  WFB&'/ (Doing) .   X"*&' +2="@A' IP* X, !Z7F#&' 52(&/M3#/

        o7OA' 52=/=([&' W2FZ-/ 5'7$4 !Z7F# VP8 07$24 2)*2=/=([ N/[* .   WFB&' 52(&/M3# 2#-

       52(P#F&' ?(B=* VP8 07$2%&'  +2=@A' XZ N/[*Z .    A2> !%PF*# X)Z 52(=/2F*&' 2#-  +2="@

12<=&2> !@2O&' 52=2(>&' W[2(, C(>D* XZ $823* X*&'.  

    2)*2(=/2F*/ 2)*2(&/M3# ]3. 52=/=([&' +=@*   V&:  g'/=- !KEK :   W"(#F&' !=/=([

(Agent Object)   1$2"O&' !"=/=([/ U(Server Object)   $"%F&' !"=/=([/ U(Contract 

Object)  .      =@ N# !%*J# !=/=([ N8 072>8 X, W(#F&' !=/=([/]PD W237k> 1/%*/ 2# + 

  V&:     /%*& 7Os +=@ N# !%*J# !=/=([1         V#3"*/ UV&/A' !=/=([&' ]23.& 2# !(P#8 ?(B=*> 

   1$2O&' !=/=([> !(=2K&' !=/=([&' .        1$2O&'/ W(#F&' N(> W@'/*&' N(#h*> 1/%*Z $%F&' !=/=([ 2#- .

  W2K#&' W(>3 VPFZL  R7'$&' ST(T8 L       ' G# $8/# TH.> a(7#&' 1/%( 2#$=8   hJ=( U](>D&

              '?", 52F>* G# W#2F*&' N[#(/ U$$.#&' $8/#&' XZ $H'/*P& a(7#&'/ ](>D&' N(> 1'T*&'

              !"%(7D ](*7*> 1/%* X*&' $%F&' !=/=([ C(7D N8 U$8/#&' C(K/*/ !>32.#&' WK# U$8/#&'

     W(#F&' N(> 2# W@'/*P&)a(7#&' (  1$2O&'/)](>D&' .(      N"# $%F&' 52(&/M3# N/[* '?[,/

 M3# g/=2(&/5           52=/=([&' 5'7$4 !Z7F# $%F&' 52(&/M3# VP8 ]H/*( 9=A I&?/ U!Z7F#&' 

o7OA'.  

            1$2"O&'/ W"(#F&' 07"[Z/ +2=@A' 52(&/M3# 07[Z 1'$O*3' WP.#&' G(D*3(/ 

      2)=(> 524EF&'/ 52(P#F&'/ 2)*2B@/ +2=@A' $($.*& $%F&'/ .      C7"D&' W)"3- o$.: N:/

     D> 1'$O*3' X, 12<=&' !(=> N(/[*& +=@&' 5242L(&/M3#&'!L    +=@&' W(O*> I&?/ UN/2F*&'

       WK# !Pb3A' !8/#H#> WP.#&' \7/2.( N23=: 9=h[ a7*B#&' :       2# Up +7F* '?2# Up 5=- N#

 pIPFZ /,. ..           +"=@"&' 52"42D> 7(/"D*& $J7#[ !Pb3A' \?, 52>2H: 1$O*3* `(. L 

!(&/M3#&' L N/2F*&'.  

  +=@&' 5242D> S/*.*/L(&/M3#&'!LN/2F*&'       !(7/7_"&' 52"#/PF#&' W[ VP8 

               X#2"#A' 9"H/&' W#F*3"( UN2)H/ !42D> W[&/ UX%D=# W[J> 12<=&' !(=> ;?/#= 62=>&

              62#"3h> !"#b24/  U98/=/ U9#47/ +=@&' 132[ U+=@ W[& !(323A' 7@2=F&' +@/&

      2)> !D2=#&' 52(=/2F*&'/ 52(&/M3#&'/ ![7*J#&' 1'$O*3Y' 5Y2. .     N/"[( N- ]H( `(.
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+=@&'     1P8 13' R(& N[& UQ2#3'    /-   Q2b(J(Object)        N/"[( N- N[#(Z +=@&' +@/ 2#- U

       +=@P& Q2(q@= Q2B(7F* N/[* NA !P>24 07@*O# !P#H  .  9>J* +=@&' 52(&/M3#/   V&:   $".

2)> 1/%( N- +=@&' VP8 X*&' 52(P#F&' 2#.  

          (/ U2)> !@2O&' 524EF&'/ 52B@&' VP8 S/*.(Z !42D>P& XBPO&' 9H/&' 2#-  W"K#

2(&/M3#5              !B@ W[/ U52=2(>&' g/= '$8 +=@&' N# !=/=([ W[ 2)(&: ;2*.* X*&' !Z7F#&' 

                !B"@ UW2"K#&' W(>"3 VPFZ U!dP&' 5'7(d*# N# 7(d*#/ N(F# +=@> 2#: !D>*7# N/[*

              W"K#* N- N[#(Z N(#h*&2> I7*J#&' 13' !B@ 2#-/ !(%(%.&' 1247A' !8/#H#> WK#* ]*'7&'

j=> .  

 072Jc' 7$H*/   2=, –  R7'$&' ST(T8 L       X*&' `EK&' 524EF&' C2%*J' G(D*3= 2==- 

  t 2%>23 57[? :            N"# !"P.7#&' \?, XZ UI72J*&' !4E8/ UG(#H*&' !4E8/ U1(#F*&' !4E8

+2=@u& !(323A' jb2@O&' C(K/*& 0$28 1$O*3* !42D>&' N- Q2@/@O W(P.*&' .  

  W[J&')3 (     @&' !42D>& 12F&' W[JP& QY2K# N(>(+=L(&/M3#&'!L     W[J"&' N(>( `(. UN/2F*&'

)3L- ( W[J&'/ !42D>P& X#2#A' 9H/&')3L]  (2)& XBPO&' 9H/&' N(>(.  

  

  

 W[J&')3L- :(+=@&' !42D>& X#2#A' 9H/&'L(&/M3#&'!LN/2F*&'  

Class Name: ID:  Type 

Description: here you can insert the class description  
Responsibilities Collaborations 
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W[J&' )3L]  :( !42D>& XBPO&' 9H/&'+=@&'L(&/M3#&'!LN/2F*&'  

  

  

 W2K#)2(  

   W[J&' N(>()4L- (    !42D>& W/A' 9H/&'CRC    +=@> !@2O&' Student   `"(. U

   ]&2D&' 52(=/2F*/ 52(&/M3# N(>* .    W[J&' N(>( 2#=(>)4L ]  (    `(. !42D>P& XBPO&' 9H/&'

!Z2_c2> U9*24E8/ ]&2D&' 52B@ N(>( V&: 2)F# I72J*( X*&' +2=@A' .  

  

  

  

  

  

  

  

  

  

Relationships: 

 

Other associations: 

 

Attributes:  
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 W[J&')4L-(: !42D>& X#2#A' 9H/&' )(CRC +=@&2> !@2O&' )Student(  

  

 

  

  

  

  

  

  

  

  

  

  

  

  

 W[J&')4L] :( !42D>& XBPO&' 9H/&')CRC ( +=@&2> !@2O&')Student( 

  

Class Name: Student ID: 01  Type: General 

Responsibilities Collaborations 

Login to registration system 

Register for Courses 

Know the Offered Courses 

String 

Network and Connection 

Description: this class represents a general student class 

Relationships:  

 

Courses 

Instructors 

Other associations: 

PartTime-Student 

Attributes:  

 

Number, Name, Year, Tel-No 
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4. 5"$@A& 1"DDN,  Classes Diagrams  

        5>2K DDO# N8 072>8 +2=@A' DDO# N:(Static)     +2="@A' V"P8 S/*.(  

2)=(> 524EF&' ^_/(/ .2)#,- 7@2=8 0$8 VP8 0$28 +2=@A' DDO# S/*.(/:  

QY/- :2%>23 9=2(> 1* 2#[ 2(EO 0$8 S/*.( G>7# W[J VP8 137* X*&' +2=@A'.  

Q2(=2K :              /", +2="@A' D"DO# +'$,- 1,- $.- N- `(. U!([72J*&'/ !(#(#F*&' 524EF&'

     @A' N(> 2# 524EF&'/ 52#/PF#&' ^(_/*     D/DO W[J VP8 137* X*&' +2=.   W"[/ 

W2K#&' W(>3 VP8 U!4EF&' 132> N/=F(/ 137( '?,LG(#H* !4E8  /- 1(#F* !4E8.  

Q2K&2K :              N: `"(. U7Os +=@> !D>*7#&' 2# +=@ N# 52=/=([&' $$8 X=F* `(. !($$F*&'

W4- ^_/* I>2J*&' DO VP8 !8/_/#&' 1247A' /- 52=/=([&' N# N[## $$8 7K[- .  

 W/$H&')1(G3'/ W[J> !#$O*3#&' !($$F*&' g'/=- aF> N(>( U .  

  

W/$H&') 1(:!($$F*&' g'/=-   

Quantity Notation Meaning 

1 Exactly one 

0..* Zero or more 

1..* One or more 

0..1 Zero or one 

2..4 Specified range 

1..3,5 Multiple, disjoint 

  

1*(3/L  R7'$&' ST(T8 L 7J        0$./&' XZ W@B# W[J> 2)*2DDO#/ +2=@A' v

77%#&' '?, N# !F32*&'.  

  

  

 

 

 

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight
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 W2K#)3(  

  W[J&')5 (             !*"3 7")<* `"(. UW(H3*&' 12<= +2=@- DDO# N# Q'6TH N(>(

X, +2=@- : (Part_TimeStudent, Lecture, Instructor, Student, Course, Billing 

System) .<.Y L  R7'$&' ST(T8 L    +=@ N-Student      XZ 1'$O*3' !&2./ +=@ /, 

 N(B=@"P& !>3=&2> 7#A' I&?[/ U54/&' RB=(Billing System) / Instructor)  .( N(>(/

      X87B&' +=@&' N- I&?[ DDO#&'Part_TimeStudent)(       +=@"&' N# !@2O !&2. /, 

  R(b7&')(Student       +=@&' G# D>*7( \7/$> S?&'/ UCourse     N(*)H&' N# !($$F* !4EF> 

                N"# 7K[- 2)PH3( N- G(D*3( 0$2#&'/ 0$2# N# 7K[- WH3( N- G(D*3( ]&2D&' N- X=F*/

     +=@&' G# D>*7(/ U]&2DLecture) (           N- G(D*3"( Y ]"&2D&' N- X=F* !($$F* !4EF>

  # 7K[- 7_.(N          ]&2D N# 7K[-  2,7_.( N- G(D*3(Z 07_2.#&' 2#- 07_2.#  . !4EF&'/

    F* !4E8 07_2.#&'/ R7$#&' N(>            N"# 7"K[- X"DF( R7$"#&' N- X=F*/ UQ2_(- !($$

$.'/ R7$# 2)(DF(Z 07_2.#&' 2#- U07_2.#.  

 <.YLR7'$&' ST(T8 L 2)P[ 0$2#&' +=@/ R7$#&' +=@/ ]&2D&' +=@ N- 

              0$2"#/ R7$# N# N/[** 07_2.#&' N- X=F( '?,/ U07_2.#&' G# !(F(#H* !4EF> D>*7*

]&2D/.  

    J* !4E8 W[J&' N(>( UQ'7(O-/       +=@"&' N("> !($$F* !([72Course   +=@"&'/ 

(Billing System)  N"# 7K[- VP8 S/*.* N- N[#( 07/*2B&' N- !4EF&' \?, X=F* `(. U

              07/*2Z 7'$@: N[#( Y 9=- X=F* !([72J*&' !4EF&'/ U0$.'/ 07/*2Z XZ $H/* 0$2#&'/ 0$2#

$'/# $/H/> Y:.  
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 W[J&')5(:*&' 12<= +2=@- DDO# N# 6TH W(H3  

  

 5/67,)1(  

41  U R7'$&' ST(T8  U  +=@&' 5242D> 137>L(&/M3#&'!L    X"*&' +2=@u& N/2F*&'

              g'/"=- 9(P8 N(q>/ +2=@A' DDO# 137' 1K UW(H3*&' 12<=& !%>23&' 52>(7$*&' XZ 2)*$$.

!($$F*&'/ 524EF&'.  

  

  

5 .'@EN%&  

          8/ 9*(#,-/ 12<=&' !(=> 1/)B# N2(> U0$./&' \?, WEO U1* $%&\7@2= :  +2="@A'

(Classes)U /52B@""""&' (Attributes)U C7""""D&'/ (Methods)U 52""""4EF&'/ 

(Relationships) . C7D*&' 1*/   V&:        +"=@"&' 52"42D> 1'$O*"3'/ +2=@A' +(7F*L

!(&/M3#&' L !Z2_c2> N/2F*&' V&: +2=@A' 52DDO# 137 !(P#8 v7J.   
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6 . '(8&<.%& -./0%& M: '/,%'8."8%&  

 0$./&' V=F*             9#'$O*"3'/ 9"*(#,- N2"(>/ 12"<=&' I/P3 ;?/#= v7J> !3$23&' 

             N"# !([(#2=($&' ]='/H&' 1)Z G(D*3(& I/P3&' ;?/#= WP.#&' 1$O*3( `(. U9b2=> !%(7D/

12<=&' .              52"DDO# 1'$O*"32> I/P3"&' ;?2#= 62J=: VP8 T([7*&' 1*(3 0$./&' \?, XZ/

  W82B*&')  N/2F*&'/ G>2**&' 52DDO# ( 2.&' 52DDO#/!& .       N"# N(8/"= I2=, N- o7=3/

 I/P3&' ;?/#= : W/A' g/=&':         X*&' 12<=&' XZ 0$/H/#&' 52(P#F&' W(@2B* +@/& 1$O*3( 

          !"=/2F*#&'/ !P3P3*#&' 2)(8/=> !(P82B*&' 52DDO#&'/ U1'$O*3Y' 5Y2. ;?/#= 2)=#_*(

    12<=&' I/P3 ;?/#= 1(#@*& !#$O*3#&' .  X=2K&' g/=&' 2#- :  *&' +@/& 1$O*3(Z  X*&' 5'7(d

52=2(>&' VP8 `$.*.  

  

  

7 .1")(<.2%& 1")"*>  

 ](7$*)1(  

  

  

  

  

Class Name: Student ID: 01  Type: General 

Description: this class represents a general student class 

Responsibilities Collaborations 

Login to registration system 

Register for Courses 

Know the Offered Courses 

String 

Network and Connection 
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Relationships:  

 

Courses 

Instructors 

Other associations: 

PartTime-Student 

Attributes:  

 

Number, Name, Year, Tel-No 

Class Name: Course ID: 02  Type: General 

Description: this class represents a general Course class 

Responsibilities Collaborations 

Classes Descriptions 

Modify Prerequisite  

 

String 

Network and Connection 
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Class Name: Instructor ID: 03  Type: General 

Description: this class represents a general Instructor class 

Responsibilities Collaborations 

Teach Courses 

Login to the system 

 

String 

Network and Connection 

Relationships: 

Students

Instructors

Other associations: 

 

Attributes:  

 

Course Name, Course ID, Course Prerequisite, Course 

Description 
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Class Name: Billing System ID: 04 Type: General 

Description: this class represents a general Billing 

System class  

Responsibilities Collaborations 

Collect fees 

Assign fees for courses  

 

String 

Network and Connection 

Relationships: 

Billing System

Course

Other associations: 

 

Attributes:  

Name, Gender ,ID, Rank   
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Relationships: 

Student

Course

Other associations:

 

Attributes: 

Fees, Accountant, Transactions 
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8 .1"/OD@,%& .<8,  

8  9:;*<&Classes:  52=/=([&' G(=@*& 9#$O*3= 128 ]&24 N8 072>8)Objects.(  

8  '3/26%& 9:;*<&Super Class:     52"(P#F&'/ 52B@"&' `7/"* X*&' +2=@A' X,

o7O- +2=@A.  

8 '/=6)%& 9:;*<& Sub Class: 2,7(m N# `7* X*&' +2=@A' X, .  

8  9>;*%& ?:@:AB8 '/%"C3$%&8    D":>E,%&Class-Responsibility-Cooperation: 

       12<=&' +'7D- N# 52=2(>&' W(@.*& !P(3/ N8 072>8       C"(K/*& I&?"[ W#F*3"*/ 

12<=&' +2=@- N# +=@ W[> !D2=#&' 52(=/2F*&'/ 52(&/M3#&'.  

8  F/*G,%&Specialization:  X,R(b7&' +=@&' N# !4EF&' V&: X87B&' +=@&'.  

8  ./$E,%&Generalization: X87B&' +=@&' N# !4EF&' X, V&: R(b7&'  .  

8   ?:)*%&Attributes:            D>*7"* 0$(B# 52#/PF# !FD4 N8 072>8 X, +=@&' !B@ N:

     +=@&' '?, N# N(F# 6TH +@/> ./       X"*&' 52#/PF#&' VP8 0$28 S/*.* 52B@&'

.#&' $%*F(WP /- 2)> <2B*.Y' 12<=&' VP8 Nh> 1$O*3#&'.  

8   ?:@HE%&Relationships :         !KEK X,/ U+2=@A' N(> D>'/7 N8 072>8 X, 524EF&'

g'/=- : U1(#F*&' 524E8/G(#H*&' 524E8UI72J*&' 524E8/ .  

8 I6A%& Methods: !%(7D&'             +7@"* 9"(Z +7"F( S?&' +=@&' N# 6TH&' I&? X, 

  U+=@&'N/[*/   0$28 C(>D*&' 7/D> 7(>[ W[J> !%PF*# .  +"(7F* N[#(/ !"%(7D&' 

N(F# +=@ N# !%*J# 52=/=([ 2,?B=* X*&' W2FZA' 2)=h>. 
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1 .+.05.%&  

1.1036.4   

 <I NL,- O  P7'$&' QR(R8 O         77"%# J"# !3$23&' /$0.&' S&: "1380   @"(=0* 

2)#(#K*. !#T?U'" J'.?FI V,. E"12T?&' <.=3 !M>#?."  

          ' !(3'7$&' 5'$0.&' @LC 9?2(I 1* 2#D E1'$C*3W' 5W20 ;>2#? 1$C*3*  E!%I23"&

           137& V=D()&' ;>.#?&' 1$C*3( 2#?(I E9*A(T. X(Y.*&. 12T?=& VM72C&' +7K*&' +K.&

12T?&' 52#.=F# J8 !*I2Z !)M'..  

            E@C'$&' J# 12T?=& VD(#2?($&' <.=3&' +K. !(A(D J2(II 1.%?3 /$0.&' [>, V\ 

              !"D70*#&' /7.K"&'. 12"T?=& V=C'$"&' +7K*&' +K.. 1)\ J# @=0#&' JD#*( ](0 

      @"82A*&' 52"BBC#I S#3"* 52"BBC# ^"(7B J8 <&>. E9*2#.=F#&(Interaction 

Diagrams)               HI2"**&' .- @3"=3*&' 52"BBC# @Z# _'.?U' J# $($F&' S=8 Q.*0* V*&' 

(Sequence Diagrams) V*&' 12T?&' V\ /$.M.#&' 52(=#F&' @(K2A* +K.& 1$C*3* V*&' 

           ' 5W2"0 ;>."#? 1'$C*"32I 2)0("Y.* 1* $4 J2D      J.2"F*&' 52"BBC#. E1'$C*"3W

(Collaboration Diagrams)  E52"?2(I&' S=8 ]$0* V*&' 5'7(`*&' +K.& 1$C*3* V*&' 

 !&20&' 52BBC# S&: !\2Ya2I(State Chart Diagrams)  +"K. !&20 V\ 1$C*3* V*&' 

V%(%0&' 54.&' !#T?- .@(=0*&' !=07# @LC !M>#?&' J# _.?&' '>, 1$C*3(..  

  0.&' [>, V\  <&>D 1*(3 /$O  P7'$&' QR(R8 O  =8 R(D7*&' S    <.=3&' ;>2#? 62b?: 

   2)(8.?I @82A*&' 52BBC# 1'$C*32I :      !\2"Ya2I EJ.2F*&' 52BBC#. E@3=3*&' 52BBC#

!&20&' 52BBC# S&:.  

  

2.1/01(%& 7&089   

(  QR(R8 E<?# H4.*   ' $FI EP7'$&'W        N'7$24 J.D* J- /$0.&' [>, !3'7$ J# 62)*?

J- S=8:  

1. *+7K* !M>#? !(#,- J(I 12T?&'.  

2 .*$0HI2**&' BBC# 62?I !(A(D. 7K2?8 $.  

3 .J.2F*&' BBC# !(#,- J(I*.  

4 .J# JD#**!&20&' BBC# 1(#K*. 62?I .  
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3.1/01(%& !"*:9   

!3(G7 1234- !ZLZ S&: /$0.&' 13%*:  

 @.U' 13%&' :        @.U' +$")&' VB`( '>,. 12T?&' <.=3 !M>#? J(I(E     13"%&' 2"#- 

V?2Z&':            !(A(D. J.2F*&' 52BBC#. HI2**&'  52BBC# @#b* V*&' @82A*&' 52BBC# c42?(\ 

               1'$C*"3' V"B`( 7(CU'  .,. ]&2Z&' 13%&'. E]&2Z&'. V?2Z&' J(\$)&' VB`( '>,. E2)G2?I

HI'7&' +$)&' VB`( '>,. E!&20&' 52BBC# 62?I..  

  

4.1/0;"*.%& 2&<&=5%&   

<0K?-O  P7'$&' QR(R8 O LBW2I            J"# 9"(.0* 2"#& !"(&2*&' HM'7#&' S=8 _

/$0.&' [>, _.Y.#I ^=F** /$(A# 52#.=F#:  

1. Baudoin, C. and Hollowell, G., Realizing The Object-Oriented Life 

Cycle, Prentice- Hall, 1996. 

2. Booch, G., Rumbaugh, J., and Jacobson, I., The Unified Modeling 

Language User Guide, Addison- Wesley. 1999.   

3. Dennis, A. et al, Systems Analysis & Design: An Object-Oriented 

Approach with UML. John Wiley & Sons Inc.E 2002. 

4. Dewitz,E S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

  

5.1%& +*&=0% >3%? @"414 ". /01(  

R(R8 P7'$&' Q:             J2D#&' !G()*I 5#4 <?- J# $Dd* /$0.&' [>, !3'7$I -$I* J- @I4 

        F&' 7(DA*&'. R(D7*&' S=8 <$823( 2## !3'7$=& e32?#&' f$2)&'#(^.     HI** S=8 g70' 1Z 

             EV*'>"&' 1(.%*&' !=G3- J8 !I2Ma' !($MI @.20. E/$0.&' !3'7$& <)M.* V*&' 5'$2b7a'

  U E52I(7$*&' @0.           <"*2#.=F# ^"#F*. E/$"0.&' 528.Y.# !FM'7# S=8 <$823* 2)?

2)&.0. <0K?- O  P7'$&' QR(R8 O         [>", @LC /$7'.&' 52BBC#&' ^(IB* !&.20#I <&>D 

       !(M#7I S=8 52BBC#&' J# 2,7(h. /$0.&'Rational        <#)\ ^(#F* S=8 7Z- J# 2)& 2#& E

/$0.&' [>, /$2#&.   
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2 . '()*%& @-".$Behavioral Models  

     9=(K2A*I 12T?&' 1)A&. E12T?&' @(=0* $?8 !\2D        J(FI >Cd( J- @=0#&' S=8 V`I?( E

           !(D(#2?($&' 7(h V0'.?&' S&: !\2Ya2I E12T?&' <.=3I !=Z#*#&' !(D(#2?($&' V0'.?&' 72I*8W'

 52?.?(D&2I !=Z#*#&' .              J"# !"8.#M# S"=8 $#*F( !?.?(D&' S=8 $#*F#&' 12T?&' @(=0*  J:

 W' 5W20           1T?"&' @=0# 1.%( <&>I. E!?.2F*#&' 52?.?(D&' J# !8.#M#I !#.8$#&' 1'$C*3

            52"?.?(D&' !8.#M#. V%(%0&' 1&2F&' V\ 52?.?(D&' !8.#M# J(I !(.?F#&' /.MA&' g(=%*I

!M>#?#&'.  

             H# 2)YFI J.2F** V*&' 52?.?(D&' 72)T: ., <.=3&' !M>#?& +'$,U' 1,- $0- J:

   *3W' 5W20 1(8$*& iFI         524LF&'. 52?.?(D&' @(Z#*I 12T?&' 62?I ;>.#? 1.%( 2#?(I E1'$C

2)?(I .                5W2"0 9"?(I* Q>"&' @"#F&' ^"B?#& V=C'$&' 7.T?#&' 137( <.=3&' ;>.#? J:

           2)YFI J.2F** V*&' 52?.?(D&' J(I @82A* @Db S=8 !(=#F&' [>, @(Z#* 1*( ](0 E1'$C*3W'

        *"32I <"&>. 1'$C*3W' 5W20 18$*& iFI H#      !"(=82A*&' 52"BBC#&' 1'$C)  !"(FI2**&'

!(?.2F*&'.(              V"\ 52"?.?(D&' S=8 1'$C*3W' 5W20 J# !8.#M# 7(Zd* i78 JD#( 2#D E

  !&20&' 52BBC# @2#F*3' @LC J# 12T?&'State Chart Diagrams .   
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3 . A;"B4%& 2"CCD.Interaction Diagrams 

      ' BBC# J(I 524.7A&' 1,- $0- J:      S"&: !\2Ya2I E@82A*&' 52BBC#. +2?KU

              ., E<.=3&' +K( 7Cj'. !(?I&' +K.& 1$C*3( @.U' J- V\ @Z#*( Q>&' XY'.&' ^7A&'

2)3A? !?.?(D&' S=8 RD7( 7Cj' 2#?(I +?K&' S=8 RD7( +2?KU' BBC# J-.  

   !(&2*&' 5'7%A&' V\ 1.%?3.O  P7'$&' QR(R8 O       52"(=#F&'. 52"?.?(D&' k7b"I 

@G237&'.J.2F*&'. HI2**&' 52BBC# S&: !\2Ya2I .  

  

1.3   2"$($3E%&Objects   2"3).F%&( GOperations  AH"*=%&( G

Messages  

               /$2"8 V,. EJ(F# +?K J# !(T0& 9%*b# W: V, 2# !?.?(D&' J- +.7F#&' J#

                 9"?8 52"#.=F#I T2"A*0W' $"(7? N2(%(%0 N2G(b .- N2Z$0 .- N2?2D# .- N2KCb @Z#* 2# . J:

8.#M#      !F#2M&' V\ @(M3*&' 12T? V\ +2?KU' !O   @2Z#&' @(I3 S=8 O    +?K S=8 Q.*0* 

    $'.#&' +?K. 7Y20#&' +?K. e&2B&'....l&: .       V"%(%0&' e&2B&' Jm\ n7C- !(02? J#.

@Z# :             52"?.?(D&2I S#3* e&2B +?K J# !(T0& 52%*b# W: 1, 2# @(=C. $(F3. $#0- .

      2)*2#.=F# +K* 52AK S=8 Q.*0* !?.?(D @D.    52AK=& e&2B&' !?.?(D 6'.*02D  :  1"3'

VF#2M&' 9#47. E9A*2, 147. Ee&2B&' .  

  

             52"(=#F&2I +o7"Fp* V*&' 52\7K*&' J# !8.#M# S=8 <&>D Q.*0* !?.?(D @D.

                 !"(=#8 6'7Mm"I e"&2B&' 1.%( JdD E9I 12(%&' !?.?(D&' H(B*3* Q>&' @FA&' J8 7IF* V*&'

e03&' !(=#8. @(M3*&'.  

  

  (D @D H(B*3*.            J"8 /72"I8 V", !&2"37&'. E2)&2I%*3'. @G237&' @237: !?.?

    7C- S&: !?.?(D 2)=37* 52#.=F#n    J(F# +7K*I 12(%&2I 2,72ICa  .      <&>"D J"D#( 2"#D

                S"&: 2# !?.?(D J# 9M.( 7#- .- 628$*3' J8 /72I8 2)?dI n7C- !%(7BI !&237&' +(7F*

 n7C- !?.?(D . e&2B&' H(B*3(.O   @2Z#&' @(I3 S=8 O #Y?W'      @(M3*&' 12T? S&: 12 @237mI

. @M3#=& @(M3* e=B !&237e&2B=& $($M 147 62B8mI @(M3*&' 1*( 1Z J#.  

  

 +,&-%& ./"0,%& '1234)1(  

@G237&'. E52(=#F&'. E52?.?(D&' J# @DI $.K%#&' XY..  
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2.3  IJ"44%& (9 A*)*4%& 2"CCD.Sequence Diagrams 

      .?- $0- HI2**&' .- @3=3*&' BBC# 7I*F(       X"Y.( 9?: ](0 E@82A*&' 52BBC# _'

              J"# /7*\ S=8 @G237&' n7M# XY.( 2#D E1'$C*3W' 5W20 V\ <7*b* V*&' 52?.?(D&'

         1'$C*3' !&20 S&: !?.?(D J#. n7C- S&: !?.?(D J# J#R&' .J:.     /72I8 ., HI2**&' BBC# 

 BBC# J8          bI 52?.?(D&' J(I 2,7(7#* 1*( V*&' @G237&' HI2** XY.( VD(#2?($   V=82A* @D

           52?.?(D&' J(I ]$0* V*&' 5L82A*&' J# 7ZD- e(*7*&' S=8 $#*F( BBC# 9?.D .  7"I*F(.

               $%8- V\ !02*#&' 52I=B=& VF4'. @DbI. V%(%0 1)A& q '$M N'$(A# 52BBC#&' J# _.?&' '>,

 1'$C*3W' 5W20 .            H"(#M& i7"F*( 128 @Db 5'> 52BBC# V, HI2**&' 52BBC# J:.

 5W20 52,.(72?(3          @"#8 1'$C*3W' 5W20& 52,.(72?(3&' H(#M +K. JD& E1'$C*3W' 

             2)YFI !4L8 5'> 52,.(72?(3 !8.#M# 72(*C2I 1.%( J- @=0#&' S=8 <&>& EVF4'. 7(h

                S"=8 HI2**&' /7D\ ^%0** <&>& EJ#R&' J# /7*\ $'$*#' S=8 !?(F# /7D\ XY.* iFI H#

VF4'. @DbI J#R&'.  

   V\ HI2**&' 52BBC# 1$C*3*.         V"\ Q.*0* 2)?: ](0 1(#K*&'. @(=0*&' V*=07# 

    1'$C*"3W' 52")M'.. 52"?2(I&' $8'.4 @Z# /7(ZD 1(,2A# S=8 1(#K*&' !=07#(User 

Interfaces)!(?%*&' 52AK'.#&' H(#M.  .  

  @Db&'.)1 (             X"Y.( ]"(0 VF#2"M&' @(M3"*&' 12T? J# N2(FI2** N2BBC# J(I(

    /$2# @(M3*& !#RL&' @G237&'. 5'.BC&'   2)=($"F*. 2)\>0.  .   2"?& XY"*(.O   QR"(R8 

P7'$&'O    @Db&' J# )1 (           S"=8 HY.* HI2**&' V\ <72b*  V*&' 52?.?(D&'. J(=82A*#&' J-

     J(=82A*#&' R#7 1'$C*32I BBC#&' !#G24 S=8- .          e"(*7* J- S"&: 2"?, /72"ba' 7$M*.

            %B?# @DbI e*7* J- J30*3( JD& ES?F# '> J.D( J- /7.7Y&2I P(& J(=82A*#&'   Jd"D V

]$0&' V\ !D72b#&' V\ 1)I(*7* e30 e(*7*&' J.D( .  
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 @Db&')1 ($'.#&' !#G24 @($F*. /$2# @(M3*& HI2** BBC#  

  

  T0WO  P7'$&' QR(R8 O          Q>&' +?K&' 13' 1$C*3* BBC#&' V\ !?.?(D @D J- 

                 .- @"82A*# @"D 5"0* Q$.#28 @DbI N2FB%*# N2BC <2?, J- N2Y(- T0W. E9?# 5%*b'

!?.?(D      2)?# @D& /2(0&' BC S&: R#7(  .        1D0*"&' R(D7* S#3( H(\7 HI7# 1'$C*3' JD#(.

" >(A?*&' 54.  "              .- @"82A*#&' 2)(\ J.D( V*&' /7*A&' S&: R#7(. /2(0&' BC ^.\ 137( .,.

            J("I @K'.*&' J8 !&237&' 7IFp* ](0 E@G237&' iFI @37- '>: @2I%*3' !&20 V\ !?.?(D&'

  1*(. /7.20*#&' +2?KU'             @"0'7# J("I @K( 9M*# Q> V%\- 1)3 1'$C*32I 2)?8 7(IF*&' 

   !&237&' [2M*' $$0(. @2K*W' .      5L#2F#&' iFI @237: N2Y(- JD#(.(Parameters)  $?8 

            !&2"37&' 13' V=* P'.4- J(I 5L#2F#&' [>, HY. 1*( ](0 !&237&' 628$*3' .  e"*7*.

                !&2"37&' @I4 ]$0* S=8- @0* V*&' !&237&' J- Q- EBBC#&' @A3- S&: S=8- J# @G237&'

2)?# @A3- @0* V*&'.  
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 +,&-%& ./"0,%& '1234)2(  

        # V\ 1$C*3#&' HB%*#&' Q$.#2F&' BC&' J(I ^7A&' 7D>'     H"I7#&'. HI2"**&' BBC

94.\ 137( Q>&' H(\7&'.  

  

 @.$M&')1 (2)#'$C*3' J# +$)&'. @3=3*&' BBC# V\ !#$C*3#&' R.#7&'.  

  K.=%&    73=F4%&  

 

!"#$%&'(  

  

)*+& ,-. )& /-0-*1  

  

2#*3'( 45 : ,6+* 78'(

/-0-*1'( 90:0  

  

8*$-%'( ;<0 : )= 993*

#& !&" 8$-% /-0-*1'(  

  *1 )& /'#>6 ?'@ /-0-

#A%B&#+&0 C65=  
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 @Db&')2 (VF#2M&' @(M3*&' 12T? V\ 2)M2*0? V*&' 52?.?(D&'. J(=82A*#&' !8.#M# J(I(.  

  

  

 @Db&')2 (VF#2M&' @(M3*&' 12T? V\ 2)M2*0? V*&' 52?.?(D&'. J(=82A*#&' J# !8.#M#.  

  

  

 5/67,)1(  

       2M&' @(M3*&' 12T? J# HI2** BBC#& NW2Z# 137'     2)#.37 H\$. /$2# @(M3*& VF#

!(F#2M&'.  

  

3.3  L("F4%& 2"CCD.Collaboration Diagrams  

             J2"?(I( J(8."?&' J: ]"(0 J# !(FI2**&' 52BBC#&' 9Ib* !(?.2F*&' 52BBC#&'

  12T?=& !(D(#2?($&' !(02?&' .     52BBC# J8 /72I8 V,.      NW$"I @G237&' @3'7* 7)T* !?.?(D

    (F(#M*&'  524LF&' 72)T: J#!          /$"(A# 52"BBC#&' [>", 7I*F*. E!(D72b*&'. !(#(#F*&'. 

             .",. Q7,.M ^72AI JD&. HI2**&' 52BBC#& !G\2D# 7I*F* V,. E52(=#F&' B2b? 72)Ta

              HI2**&' 52BBC# RD7* 2#?(I 52?.?(D&' J# !8.#M# @82A* ^\$* 72)T: S=8 /7$%&' 2)& J-

    ̂ \$*&' '>)& V?#R&' e(*7*&' S=8 .   W' J2D '>: <&>&        J("I 2# @82A*&' 1)\ S=8 N2IK?# 12#*,

            V?#R&' 5(4.*=& 12#*,W' J2D '>: 2#- EJ.2F*&' 52BBC# 1'$C*3' eM( !(?.2F*&' 52?.?(D&'

   HI2**&' 52BBC# 1'$C*3' eM(\ .    2?, /72ba' 7$M*–    P7'$&' QR(R8 O      V"\ 9"?- S&: 

           ̂ "(#8 1)\ S=8 @.K0=& J(BBC#&' LD 1'$C*3' S&: ;2*0? 5W20&' iFI   !"(D(#2?($& 

12T?&'.  

             ]"(0 E52"?.?(D. J(=82A*# S=8 J2(.*0( J(8.?&' J- 2#)?(I 9I2b*&' 9M.- J#.

1'$C*3W' 5W20 >(A?*& 2)?(I 2#(\ J.2F**.   
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           S"&.U' J- .)\ HI2**&'. J.2F*&' 52BBC# J(I +L*CW' 9M. 2#-    X"Y.* W

        > X(Y.* HI2**&' 52BBC# H(B*3* 2#?(I @G237&' @237: 7(7I*  Q72(*C' @DbI <& .  1*"(.

               J."D*. E2")?(I 2"#(\ @K* B.BC ^(7B J8 !?.?(D&'. @82A*#&' J(I <72b*&' X(Y.*

               [>", [2M*' X(Y.*& 1)3- 1'$C*3' H# e?M S&: N2I?M B.BC&' [>, ^.\ !0Y.# @G237&'

              1"32I ^0=( 147 1'$C*32I 90(Y.* 1*(\ @G237&' HI2**. e(*7* S&: !I3?&2I 2#- E@G237&'

237&'!&.  

  

  

5/67, )2(  

             12"T? V\ H\$&' 12T?. E/$2#&'. Ee&2B&' J(I @82A*&' J2(I& N2(?.2F* N2BBC# 137'

 @(M3*&'  
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4 . +%"1%& 2"CCD.State Chart Diagrams 

          !(D(#2?($&' 52?.?(D&' J# !8.#M# @Z#* +2?KU' 52BBC# V\ +2?KU' iFI

     W20&' J# /$%F# !8.#M# @Z#* V*&'     .- ENLM3# e&2B&' J.D( JdD E5      .- E@M3"# 7"(h

               [>", @(Z#* JD#( ](0 EH\'$ 7(h .- E1.37=& H\'$. EVGRM 1'.$I. E1T*?# .- Ee03?#

!&20&' BBC#I S#3( BBC# 1'$C*32I 5W20&'.  

            JD#( V*&' 5W20&' !8.#M# 7)T( VD(#2?($ ;>.#? J8 /72I8 !&20&' BBC# J:

    @LC !?(F# !?.?(D 9(.0* J-  2)*2(0 /7*\  .  2?, /72ba' 7$M*. O  P7'$&' QR(R8 O  S"&: 

                2)#'$C*"3' @Y"A(. EV"=#8 7"(h @0 52?.?(D&' H(#M& !&20&' 52BBC# @2#F*3' J-

              @()3"*& 52"BBC#&' J# _.?&' '>, 1$C*3( ](0 E1(#K*&' !(02? J# /$%F#&' 52?.?(D=&

/$%F#&' 52?.?(D&' [>, H# @#2F*&'.  

    $28 7)T( !&20&' BBC# J:         n$- Q>&' eI3&' J(I( 2#D E!A=*C#&' !?.?(D&' 5W20 /

               9"?dI +7F( ](0. E]$0&2I eI3&' '>, S#3( ](0 En7C- S&: !&20 J# 7(`*=& !?.?(D&2I

                  !&20 7(`* S&: Q$r( 2## !?.?(D&' 52AK 1(4 V\ 7(`(. $$0# 54. V\  ]$0( $4 2# 6Vb

        7(`( 9?m\ /$2# J# J(F# e&2B e03?( 2#$?F\ E!?.?(D&'     e&2B&' !&20 J# "@M3# " XIK*\

 /$($M&' 9*&20"e03?# ."  

           @=0# J2D '>: 1$C*3* !&20&' 52BBC# Jm\ E!(=82A*&' 52BBC#&' H# !?72%#&2I.

              S"=8 +?K&' '>)& 52?.?(D&' 7(.B* !(A(D. $0'. +?K& !(D(#2?($ sk'.? 1)AI N2#*)# 1T?&'

!?(F# 1'$C*3' !&20I 2#*)# P(&. J#R&' 7#.  

  

 0 +7F*.             !"T0& V\ !?.?(D&' [>, V\ 52AK&' n$0: !#(4 2)?- S=8 !?.?(D&' !&2

               e"&2B&' !"&20\ E2")*(#,- e30 /7Zr#&' !AK&2I !AK&' [>, S#3*. EJ#R&' J# !?(F#

           J.D* J- 2#: E@2Z#&' @(I3 S=8 E!?(F# /$2# V\ !(#($2DU'"XM2? "  .-"e3'7 "  .-"e03?# "

    /$2#&' V\ 9*#L8 S=8 62?I . ba' 7$M*.          V\ 2,7((`* 7Zr( W 52AK <2?, J- S&: 2?, /72

e&2B&' +*2, 147D E!?.?(D&' !&20 7((`*.  

  

 +,&-%& ./"0,%& '1234)3(  

2)?(I ^7A&' 7D>-. /7Zr#&' 7(h 52AK&'. /7Zr#&' 52AK&' +78.  
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   @.$M&' J(I()2 (    !&20&' 52BBC# V\ !#$C*3#&' 520=BK#&' .    R"#7( ]"(0

    V\ XY.# ., 2#D E!&20=&           '>, @C'$ VAK. J'.?8 H# !(7G'$ 2('.R Q> HI7#I E@.$M&' 

   !&20&' !F(IB XY.( HI7#&' .    @.U' E/$82%&' [>)& J'62?Z*3' <2?,. :   ]"(0 !('$I&' !&20 V\

       V?2Z&'. E@C'$&' J# !==T# /7(`K /7G'$I 2)& R#7( :       /7G'$I 2)& R#7( ](0 !(2)?&' !&20 V\

   n7C- /7G'$I !B20# !==T# . U' 1$C*3*.   J("I @2"%*?W' @(Z#*&. 5W20&' J(I  BI7=& 1)3

 5W20&' <=* .             J# $(R#& 1$C*3( B7b .- @#2F# 9($&. e32?# ]$0 132I R(#*( 1)3 @D.

k2Y(a'.  

  

 @.$M&')2(:!&20&' BBC# V\ !#$C*3#&' 520=BK#&'   

K.=%&  73=F4%&  

  

/'#3  

 

!#D%-(  

 

/*#A- /'#3  

 

/*(9E /'#3  

  

  

5/67,) 3(  

37'(=#F& !&20&' BBC# 1!F#2M&' V\ $($M e&2B& @(M3*&' !.  
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5 .+MND%&  

 5#=F* $%&O  P7'$&' QR(R8 O          <.="3 +K.& ;>.#? 62?I !(A(D /$0.&' [>, V\ 

             !"(=82A*&' 1'$C*32I <&>. 12T?&' !(D(#2?($. @82A* !(A(D& ^(#8 1)\ S=8 @.K0=& 12T?&'

J.2F*&' 52BBC#. HI2**&' 52BBC# 2)(8.?I !\2Y: S&:!&20&' 52BBC# .  

  

  

  

6 .+FJ"*%& +3*&=0%& /01(%& L; +1.%  

        @.U' 13%&' J(I( E1234- !ZLZ S&: !FI23&' /$0.&' 13%* :    @(=0*&' J# @.0*&' !(=#8

     V?2Z&' 13%&' c42?( 2#?(I E1(#K*&' S&: :   @Z# !A=*C#&' 12T?&' 52(72#F# :  /$#*F#&' !(72#F#&'

     /$#*F#&' !(72#F#&'. E1$2C&' S=8         1$2"C&' S"=8 /$"#*F#&' !"(72#F#&'. E1.$C#&' S=8 /

1.$C#&'  E 1$2C&' 52%IB. /        2)?(I ^7A&' J(I(. !8R.#&' 52?.?(D&' !(72#F# N'7(C-. E1.$C#&'

  2)?# @D 5'R(#. .   7(CU'. ]&2Z&' 13%&' 2#- :       ^7"B. E12T?=& !(*0*&' !(?I&' 1(#K* k7b(\

=& !I.=B#&' 52(M#7I&'. 5'$F#&' 52AK'.# $($0*12T?.  
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7 .2"J3=04%& 2"J",?  

 e(7$*)1(  
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e(7$*) 2(  
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 e(7$*)3   (  
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8 .2"1)CM.%& 0=*.  

8 9:;,,%& "4 <313,%& ==>$ Sequence Diagram:   HI2"**&' .- @3=3*&' BBC# 7I*F(

            "0 V\ <7*b* V*&' 52?.?(D&' XY.( 9?: ](0 E@82A*&' 52BBC# _'.?- $0- 5W2

             n7C- S&: !?.?(D J# J#R&' J# /7*\ S=8 @G237&' n7M# XY.( 2#D E1'$C*3W'

1'$C*3' !&20 S&: !?.?(D J#.. 

8 ?";@,%& ==>$ Collaboration Diagram:   J: ]"(0 J# !(FI2**&' 52BBC#&' 9Ib*

    12T?=& !(D(#2?($&' !(02?&' J2?(I( J(8.?&' .       7")T* !?.?(D 52BBC# J8 /72I8 V,.

@3'7*       (F(#M*&'  524LF&' 72)T: J#q W$I @G237&' !    7I*F*. E!(D72b*&'. !(#(#F*&'. 

           HI2**&' 52BBC#& !G\2D# 7I*F* V,. E52(=#F&' B2b? 72)Ta /$(A# 52BBC#&' [>,

     J"# !"8.#M# @"82A* ^\$* 72)T: S=8 /7$%&' 2)& J- .,. Q7,.M ^72AI JD&.

&' S=8 HI2**&' 52BBC# RD7* 2#?(I 52?.?(D&'^\$*&' '>)& V?#R&' e(*7*. 

8 '%;(%& ==>$ Diagram State Chart:  VD(#2?($ ;>.#? J8 /72I8 !&20&' BBC# J:

           2)*2(0 /7*\ @LC !?(F# !?.?(D 9(.0* J- JD#( V*&' 5W20&' !8.#M# 7)T(  . J:.

              2)#'$C*"3' @Y"A(.  V=#8 7(h @0 52?.?(D&' H(#M& !&20&' 52BBC# @2#F*3'

 #&' 52?.?(D=&             52"BBC#&' J"# _."?&' '>, 1$C*3( ](0 E1(#K*&' !(02? J# /$%F

/$%F#&' 52?.?(D&' [>, H# @#2F*&' @()3*&.  

8  A"13%& 'B-$C Behavioral Modeling:  2)YFI J.2F** V*&' 52?.?(D&' 72)T: .,

              7."T?#&' 1"37I <.=3"&' ;>.#? 1.%( ](0 E1'$C*3W' 5W20 1(8$*& iFI H#

  @#F&' ^B?#& V=C'$&'           S=8 !(=#F&' [>, @(Z#* 1*( ](0 E1'$C*3W' 5W20 9?(I* Q>&' 

             1'$C*"3W' 5W20 18$*& iFI H# 2)YFI J.2F** V*&' 52?.?(D&' J(I @82A* @Db

 !(=82A*&' 52BBC#&' 1'$C*32I <&>.)!(?.2F*&'. !(FI2**&'.(  
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1 .'*/3*%&  

1.1/(4*-   

 NE OK,-P  Q7'$&' RG(G8 P   ?&:    77%# ># !CE23&' .$/0&' "1380   !#ABS' <(=/* 

2)#(#@*0">'0BCE T,0 U "(#@*12AB&' !(72#C# 1."  

              7"E*C( 9"B: V: U1(#@*&' !=/7# 5'0FD 1,- ># 12AB&' !(72#C# 1(#@* 7E*C(

          TJ72D&' 18$&'0 !(2#/&'0 >#S'0 <2@*K& !(*/*&' !(BE&'0 5'$C#&'0 52(J#7E=& F(FD*&'

$($J&' 12AB=&.  

   6'G"J- !"LKL >"# .$28 12AB&' >0H*( :   !"(%(EF*&' W#'7"E&'(Application 

Programs)          52B2(E&' .$8240 U12AB&' XFB# !J&2C# 12)#E 10%* T*&' (Database)  >(GD*& 

 1$D*3#&' 52)J'00 U52B2(E&'(User Interface) <82I*&'0 YF2D*&2E 1$D*3#=& Z#3* T*&' 

 12AB&' M# .              5"B2H 'V["\ U12AB&' !(72#C# !C(EF $$/( 6'GJS' ]V, M(G0* >: M4'0&' T\0

   D*3"#&' G2")J ?"=8 2)C(#J     10$"D#&' !"(72#C# !"(72#C#&' 5(#"3 U1$(Client 

Architecture)        ?#3* U>(#$D*3#&' .G)J- M# <0@0# RGH7# G2)J ?=8 5B2H 'V: 2#- U

 1$2D&' !(72#C# !(72#C#&'(Server Architecture)   .G")J- ?"=8 2)C(G0* 1* 'V: 2#-0 U

1$2""D&' !""(72#C#E 2,$""B8 ?#3""*\ U1$2""D&'0 10$""D#&'/ 10$""D#&'(Client/Server 

Architecture).  

              12AB&' !(72#C# 5B2H 'V: 2# 7(7%* 0, 12AB&' !(72#C# 1(#@* T\ .0FD <0- >:

    1$2D&' ?=8 $#*C*(Server)   0-   10$D#&'(Client)   0-    2"#)(=H(Client/Server)   N"&V0 

    12AB&' !/=@# 9(^*%* 2# Y3/ .         1'$D*"3' >#^"** 1$2D&' ?=8 .$#*C#&' !(72#C#&' >:

 #D^ .G)J-           18$*0 !(@D_&' .G)JS' ?=8 $#*C* 10$D#&' ?=8 .$#*C#&' !(72#C#&' 2#B(E !

  .$($J&' 52%(EF*&' 52(=#8 .         U12AB&' !(72#C#& `7DS' 7@2BC&' ?=8 7La( 7'7%&' 'V, >:0

1(#@*&' !=/7# 52('$E T\ 7'7%&' 'V, V2D*' 1*( 'V& .  

+7C**30P  Q7'$&' RG(G8 P      # 5280^0# ?=8 .$/0&' ]V, <KD    12AB <L# !#)

            $"($/* !"(I(H0 U!"8G0#&' 52B0B(H&' !(72#C#0 U10$D#&'0 1$2D&' 52%(EF*0 U52HE_&'

.G)JS'0 5'$C#&'0 52(J#7E&' 52I@'0#.  

  

2.1./01%& 5&/67   

( NB# M40*P RG(G8  Q7'$&'P  ' $CE b        O'7$24 >0H* >- .$/0&' ]V, !3'7$ ># 62)*B

>- ?=8:  

1. 72#C# 1(#@* !(=#8 !(#,- >(E*12AB&' !(.  

2. 12AB=& !80B*#&' 52(72#C#&' >(E G(#*.  
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3. 12AB&' 52%EF $$/*.  

4. 12AB=& !(*/*&' !(BE&' 1#@*.  

5.  12AB=& !E0=F#&' 5'$C#&'0 52(J#7E&' 52I@'0# $$/*. 

  

3.1./01%& !"897   

.$/0&' ]V, 13%* ?&: !3(c7 1234- !LKL:  

  <0S' 13%&' >(E( :   <(=/*&' ># <0/*&' !(=#8   ?&:      +$")&' T"Fd( 'V,0 U1(#@*&'

<0S' .   TB2L&' 13%&' e42B( 2#B(E :   <L# U!I=*D#&' 12AB&' 52(72#C#:    ?=8 .$#*C#&' !(72#C#&' 

         1$2"D&' ?=8 .$#*C#&' !(72#C#&'0 U10$D#&' ?=8 .$#*C#&' !(72#C#&' U1$2D&' / 10$"D#&' U

 1$2D&' 52%EF0 /     0 !8G0#&' 52B0B(H&' !(72#C# O'7(D-0 U10$D#&'    5'G(#0 2)B(E X7I&' >(E(

      f&2L&'0 TB2L&' >(\$)&' TFd( 'V,0 U2)B# <H .   7(DS'0 f&2L&' 13%&' 2#- :   1(#@"* g7_(\

           'V,0 h12AB=& !E0=F#&' 52(J#7E&'0 5'$C#&' 52I@'0# $($/* X7F0 U12AB=& !(*/*&' !(BE&'

Q#2D&'0 ME'7&' >(\$)&' TFd(.  

  

4.1./:"8*%& 2&;&)3%&   

N/@B-P  &' RG(G8 Q7'$P            >"# 9"(0/* 2"#& !"(&2*&' MJ'7#&' ?=8 iKFj2E 

.$/0&' ]V, i0^0#E X=C** .$(I# 52#0=C#:  

1. Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart and Winston, 1999. 

2. Kendal, K., and Kendal, J., Systems Analysis and Design, 5
th

 Ed., 2002. 

3. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 
4. Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.  

5. http://www.psut.edu.jo / computer science/ staff/saleh abu-soud 

  

5.1./01%& '8&)/% <(%= >"-0- "*   

G(G8 Q7'$&' R .            >2H#&' !c()*E 5#4 NB- ># $Hk* .$/0&' ]V, !3'7$E -$E* >- <E4

        C&' 7(HI*&'0 G(H7*&' ?=8 N$823( 2## !3'7$=& Y32B#&' l$2)&'#(X.     ME** ?=8 m7/' 1L 

          (0%*&' !=c3- >8 !E2Jj' !($JE <02/0 U.$/0&' !3'7$& N)J0* T*&' 5'$2_7j'   UT*'V"&' 1

             N"*2#0=C# X"#C*0 U.$"/0&' 5280^0# !CJ'7# ?=8 N$823* 2)BS U52E(7$*&' </0

2)&0/ .  
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2 .?(@0-%& A* ?10-%& B%= !(*,-%&  

Moving From Analysis to Design  

             ?#3"* f(/ U12AB&' 52J2(*/' !\7C# 0, <(=/*&' !(=#8 ># T323S' +$)&' >:

     "&' !=/7#E !=/7#&' ]V,"'V2# "(What)U           62"BE !"(I(H 7(7%* 0, 1(#@*&' ># +$)&' 2#- 

      "&' !=/7# ?#3* N&V=\ U12AB&'"+(H "(How)         52"J2*B i0"#J# 7(0F* 2)(\ 1*( f(/ U

<(=/*&' !=/7# ?&: 1(#@*.  

 M4'0&' T\P  Q7'$&' RG(G8 P          <"(=/*&' T*=/7# >(E Z^'00 <@2\ $/ $J0( b 

       =8 R0*/* 2#)B(E !H7*_# !%FB# $J0n* <E 1(#@*&'0      U>(*=/7"#&' >(E !H7*_# 52#)# ?

T*o2H 2)=(@I* >H#( 52#)#&' ]V,0 U2)E !=/7# <H $7IB* T*&' 52#)#=& !\2^j2E:  

1( !(&2*&' 12)#&' ?=8 R0*/* <(=/*&' !=/7#:  

- P   >(#$D*3#&' 52E=F*# +(7C*(User Requirements) : 52E=F*# M#J 1*( 2)(\0

$($J&' 12AB=& >(#$D*3#&'. 

Y P  &' 52E=F*# +(7C* 12AB(System Requirements) : 9=#8 1GK&' $($/* 1*( 2)(\0

>(#$D*3#&' 52E=F*# X(%/*& $($J&' 12AB&' T\. 

2( !(&2*&' 12)#&' ?=8 R0*/*0 1(#@*&'0 <(=/*&' T*=/7# >(E !H7*_#&' !%FB#&': 

- P   12AB&' !(72#C# 1(#@*(System Architectural Design) : <H_ >2(E 1*( 2)(\0

c'GJ-0 12AB&'6'GJS' ]V, ?=8 12AB&' M(G0* !%(7F0 9. 

Y P   12AB&' +(@0* (System Specification) :   X7"F `$"/: 1'$D*3' 2)(\ 1*(0

+(@0*&'   0-      <L# !JV#B&' 52d& `$/:UML      9EB'0J M(#J ># 12AB&' +(@0*& U

 12AB&' $0$/ $($/*H(System Boundary) 1'$D*3b' 5b2/0 U(Use Cases) U

 12AB&' <82I*0(System Interaction) ?&: ]7Dp... 

3( 1(#@*&' !=/7# : T&2C&' `0*3#&' 0V 1(#@*&' 2)(\ 1*(0(High-Level Design) <L# 

            5'0$- 1'$D*"32E W#'7"E&' 1(#@*0 U7(72%*0 52_2_ ># 1$D*3#&' 52)J'0 1(#@*

U52B2(E&' .$824 1(#@*0 U52(#G7'0D&' <L# W#'7E&' 1(#@* ?&: ]7Dp... 

     ̀ 7B 2B, >#P  Q7'$&' RG(G8P         ]V, i0^0# 0, RV&' 12AB&' !(72#C# 1(#@* >- 

<(=/*&' !=/7# ># <0/*&' !(=#8 T\ O2(70/# O'70$ YC=( U.$/0&' ?&: 1(#@*&' !=/7# .  

                 

 +,&-%& ./"0,%& '1234)1(  

<(=/*&' T*=/7# 12)# T, 2#0  q2#)B(E !H7*_#&' 12)#&' T, 2#0 q1(#@*&'  
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3 ."()"*+*!"#$%& 2 System Architectures 

1.3  !/"C%& B@: ./*-+*%& '()"*+*%& 

Server-based Architecture 

             !"(GH7#&' !"J&2C#&' 52"(72#C# ># 7E*C* 1$2D&' ?=8 .$#*C#&' !(72#C#&' >:

(Centralized Processing) G2)J >8 .72E8 1$2D&' >0H( f(/ UY032/  RV XK"#8 

     &' 1J/ f(/ ># .7(EH 5'7$4          <H_"E 52"(=#C&' V(IB* ?=8 O'7$24 >0H(& !873&'0 .7H'V

   !"(HV 7"(r !(\7F .$/0 >8 .72E8 10$D#&' G2)J >0H(0 UM(73(Dump Terminal) 

               ># 52B2(E&' <237:0 <2E%*3' ?=8 2)=#8 7@*%( <E U!(*'V 5'7$4 RkE M*#** b 2)B- ?BC#E

1$2D&' G2)J ?&:0.  

     24 !(72#C#&' ]V, T\ 1$D*3#&' >0H(0       52"E=F&'0 52#0=C#&' <2D$: ?=8 F%\ O'7$

      2)&237: 1L >#0 !(\7F&' .$/0&' X(7F >8   ?&:        1$2"D&' 10%( f(/ !J&2C#=& 1$2D&' G2)J

Wc2*B&' <37( 1L <#C&' <HE ?&: 1$D*3#&' . <H_&')1 (!(72#C#&' ]V)& Q(c7&' <H_&' >(E(.  

  

  

 <H_&')1 (!(72#C#=& Q(c7&' <H_&'1$2D&' ?=8 .$#*C#&'   

   

       !LKL&' 12AB&' 6'GJ- >(GD* 1*( !(72#C#&' ]V, T\ :     .$"8240 U!"(%(EF*&' W#'7E&'

       R$a( 2## U1$2D&' G2)J ?=8 1$D*3#&' 52)J'00 U52B2(E&'    ?"&:       707"# !"H7/ <"(=%*

              !(%(EF*&' W#'7E&' >(E 1** 707#&' !H7/ 1AC# >: V: 1$2D&'0 !(\7F&' .$/0&' >(E 52B2(E&'

KH0 52B2(E&' .$8240]70$E R$a( 'V,0 U1$2D&' ?=8 >GD# 2#, ?&: 12AB&' .62IH .$2(G.  

              !"J&2C#&' <HE 10%( RV&' 0, 1$2D&' >- !(72#C#&' ]V, M# !(323S' !=H_#&' >H&

                Y0"32/&' 52"%(EF* T\ $7F#&' 0#B&' M# >H&0 U!=H_# 7E*C* b 2)*'V $/E ]V,0 U]$/0&

       LH- !=#/#0 s '$J !&0d_# 1$'0D&' .G)J- 5/E@-       !E2Jj' ?=8 .7$24 7(r0 2)*'7$4 ># 7

           ̀ $- 2## UO'7(EH ZE@- !E2Jj' 540 >- ?BC#E U1$D*3#&' 52E=F ?=8 !C(73&'   ?&:  7(Lk*&'

    9*(&2C\0 12AB&' 6'$- ?=8 O2E=3 .            >"# 7"(LH&' '0"%IB( >- 52HE_&' R7($# ?=8 YJ0 'V&
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          ( b 7(0F*&' 'V, A/&' 603& >H&0 U1$2D&' .G)J- 7(0F*& <'0#S'      2"#H <H2_"#&' <H </

9B2(E 1*(3PQ7'$&' RG(G8 P.$/0&' ]V, ># !(*o' 5'7%I&' T\  .  

  

 +,&-%& ./"0,%& '1234)2(  

 q 1$2D&' ?=8 .$#*C#&' !(72#C#&' 2)B# TB2C* T*&' !(323S' !=H_#&' T, 2#  

  

2.3  !1/C*%& B@: ./*-+*%& '()"*+*%& 

Client-based Architecture 

EH&' 72_*Bb' M# T@D_&' Y032/&' .G)JS 7((Personal Computers) $J0 U

              $"8'04 W#'7"E0 Um0@"B&' W&2C# <L# 1)J#'7E V(IB* ?=8 >07$24 1)B- >0#$D*3#&'

!J2/&' >0$ !(@D_&' 1)E(3'0/ ?=8 W#'7E&' ># 2,7(r0 U52B2(E&' ?&: 1$2D G2)J .  

 .$7IB#&' !J&2C#&' !(72#C# !(72#C#&' ]V, ?#3*0(Stand-Alone Computing) 

        R$a( 'V,0 UT@D_&' Y032/&' ?=8 <#2H&2E !J&2C#&' 1** f(/   ?&:     <H ?=8 YJ0*( 9B-

               $0"J0 9"B8 W*"B( 2## UT@D_&' 9E032/ ?=8 !#GK&' 52(J#7E&' <H >(GD* 1$D*3#

        2)(\ .$0J0#&' !(@D_&' Y(3'0/&' $$CE .$/'0&' !H7_&' T\ 52(J#7E .   >- TC(EF&' >#0

'V, R$a( ?&: # .$82)B# !(7,0J <H2_:  

 -P      52(J#7E&' !B2(@ !=H_#(Maintenance) :        52"(=#8 7'7"H* 2"B(=8 YJ0*( f(/

!(@D_&' Y(3'0/&' <H ?=8 2)3IB !B2(@&'. 

 YP   52(J#7E&'0 52B2(E&' !(2#/ !=H_#(Data Security) : >2H# T\ 2,$0J0 1$C& N&V0

!&0)3E 2)& !(F2(*/' t3B <#80 2)*(2#/ <)3* f(/ $/'0 RGH7#. 

 ;P    2)423*'0 52B2(E&' <#2H* !=H_#(Consistency and Integrity) : 7LH- $0J0& N&V0

          R$a( 2## UM40# ># 7LH- ?=8 .$0J0# 52B2(E&' ># !D3B >#   ?&:     $0"J0 !"(B2H#:

.$/'0&' !B2(E=& !#(4 ># 7LH-. 

 $P   !I=H*&' .$2(G !=H_#(Cost) : 5'7$4 5'V Y(3'0/ $0J0 !(72#C#&' ]V, Y=F** f(/

  !(&28        G2)J <H ?=8 U!#GK&' 52(J#7E&' <H >(GD* ?=8 .7$24 .   6'7_"& !\2^j2E

!(J#7E&' QIB ># !D3B ># 7LH- .  

  

 M4'0&' T\P  Q7'$&' RG(G8 P         N&V0 <H2_#&' ]V, 5'7(Lk* uCE ># <(=%*&' >H#( 

  !"(=/# Y(3'0/ !HE_ <H_ ?=8 M40#&' <D'$ !(@D_&' Y032/&' .G)J- FE7E(Local 
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Area Network)0 U 52I=#&' >(GD*& m2D G2)JH !HE_&' ?=8 .G)JS' $/- 72E*8'(File 

Server)            U!(@"D_&' Y("3'0/&' ?=8 !J&2C#&' 52%(EF*0 1'$D*3b' 52)J'0 62%E M# U

 <H_&' T\ >(E# 0, 2#H N&V0)2.(  

   

  

  

 <H_&')2 (_E 52I=#&' >(GD* G2)J0 !(@D_&' Y032/&' .G)J- FE7!(=/# !HE  

  

   

 +,&-%& ./"0,%& '1234)3(  

        ?"=8 .$#*C#&' !(72#C#&'0 1$2D&' ?=8 .$#*C#&' !(72#C#&' >(E T323S' X7I&' 2#

q10$D#&'  
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3.3!/"C%& '()"*+* / !1/C*%& 

Client/Server Architecture  

      <0/** T&2/&' 2B#0( T\ 5233a#&' Y=r- >:   ?&:  1$2D&' !(72#C# /   T"*&' 10$D#&'

/*         & 10$D#&'0 1$2D&' >(E 2# <#/&' M(G0* T\ !BG'0#&' <02      V"(IB* T\ N72_( 2#)(=H <CJ

6'GJ-                52")J'0 >"8 Ob0a3"# 10$"D#&' >0H(& !(72#C#&' ]V, T\ Y0=F#&' <#C&' ># 

              U2")B(GD*0 2")(&: <0"@0&'0 52B2(E&' >(GD* >8 Ob0a3# 1$2D&' >0H( 2#B(E U1$D*3#&'

    2#: X(EF*&' XFB# ?%E( 2#B(E0   1$2D&' !(&0a3# >#    0- 10$D#&'   0-      2"#)(=H >8 9=@\ 1*(

  !%EFE(Tier)     9B2(E 1*(3 2# 'V,0 !=@IB# P  Q7'$&' RG(G8 P       ]V", ># !(*o' 5'7%I&' T\ 

.$/0&' .   2(&0a3# ># X(EF*&' XFB# >2H 'V[\ 10$D#&' 2,$B8 ?#3(\ U10$D#&' 5  10$"D#&'

 >(#3&'(Fat Client)-0 U9BGD( 2# .7LH >8 !(2BH    52(&0a3"# >#"^ ># >H( 1& 'V: 2#

 +(C^&' 10$D#&2E !&2/&' ]V, T\ 10$D#&' ?#3(\ U10$D#&'(Thin Client) .  

              10$"D#&' ?"=8 $"#*C#&' 1(#@"*&' >kE >0v7%w( 52#0=C#&' 2(J0&0BH* 6'7ED >:

               .$"824 >"# Y7%&2"E !(%(EF*&' W#'7E&' $0J0& N&V0 12AB=& <^\- 6'$- 2B(FC( +(C^&'

 ?=8 52B2(E&'             10$D#&' ?=8 $#*C#&' 1(#@*&' T\ N&V QH8 ?=8 7#S' >0H( 2#B(E U1$2D&' 

           ;2*/* T*&' !J&2C#&' 52(=#8 9%*28 ?=8 VDk( 10$D#&' G2)J >S N&V0 U>(#3&'   ?&:  .6'74

             52B2(E&' .$824 >8 .$(CE !J&2C#&' ]V, >H&0 U7(EH <H_E 2)(&: <0@0&'0 2)L($/*0 52B2(E&'

   &' G2)J ?=8 .$0J0#&'  R$a( 2## U1$2D   ?&:          1$2"D&' >("E 52"B2(E&' 707# !H7/ .$2(G

12AB&' .62IH& +2C^: 9B8 W*B( 2## 10$D#&'0 .  

             ?"=8 $#*C#&' 1(#@*&' ># !I=H* 7LH- >(#3&' 10$D#&' ?=8 $#*C#&' 1(#@*&' >:

             10$D#&' G2)J ># .04 7LH-0 1D^- >(#3&' 10$D#&' G2)J >S N&V0 U+(C^&' 10$D#&'

 0 U+(C^&'              10$"D#&' G2")J !"&2/ T\ 7LH- T)\ U!B2(@&' +(&2H*& !E3B&2E 7#S' N&VH

9(=8 !(%(EF*&' W#'7E&' $0J0& N&V0 >(#3&'.    

   

1$2D&' !(72#C# >:/2)#,- UM\2B#&' ># $($C&' ?=8 R0*/* 10$D#&':  

Ob0-  :          <0@0&'0 >(GD*&' ?=8 .7$%&' !(/2B ># m=%*&'0 M30*=& !=E24 !(72#C#&' ]V, ?&:  

            <"(0/*0 $($J 1$2D !\2^: 2B*82F*32E\ U52B2(E&2E 1$2D&' x*#' 'V: f(/ 52#0=C#&'

52(=#C&' uCE 0- 73(0 !&0)3 <HE 9(&: 52B2(E&'.  

O2(B2L:   1$2D&' !(72#C# >:/           .G")J-0 1$2"D&' .G)J- i'0B- ># $($C&' 18$ M(F*3* 10$D#&'

         #&' T\ <2/&' T, 2#H >(C# i0BE >(#G=# 2B3=\ U10$D#&'      ?"=8 .$"#*C#&' !"(72#C
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<(d_*&' !#ABS !E3B&2E 7#S' N&VH0 UF%\ 1$2D&'.  

O2L&2L :           <(d_* !#AB- 1'$D*32E Y(3'0/&' !80#J# <@0 >H##&' ># ZE@- U!(72#C#&' ]V)E

              !HE_"&' >0"H* N&VE\ U52%(EF*&' M(#J 18$( $/'0 1$2D $0J0 1$8 YE3E !I=*D#

       F%BE ?#3( 2# N2B, $J0( b0 7LH- !40L0#       +0"40 YE3* T*&' !(GH7#&' 1H/*&' !

           1$2D&' !(72#C# TI\ U1$2D&' !(72#C# T\ <2/&' 0, 2#H <#C&' >8 52HE_&'/ 10$D#&'

        F%\ U!HE_&' +(40*& T8'$ K\ 1$'0D&' $/- <FC* 'V:         1$2"D&' 7"((d* b: 2"B(=8 2#

7Dp 1$2DE <FC*#&' .  

  

1$2D&' !(72#C# >H& /  $"(%C*&' 0", 2)#,- U5'$$/#&' uCE ># TB2C* 10$D#&' 

(Complexity)                >"# >(-G"J ?"=8 R0"*/* !(72#C#&' ]V, T\ 52%(EF*&' <H >: f(/ 

              ;2"*/( 52(J#7E&' ># i0B&' 'V, 7(0F*0 10$D#&' T\ 6GJ0 1$2D&' T\ 6GJ 52(J#7E&'

     !($2C&' 52(J#7E&' >8 +=*D* !(B^# $0)J& .=80          >"# i0"B&' 'V", T"\ >(J#7E#&' ?

              .$2"8: ># 7(LH&' Y=F*( 2## .$%C#&'0 !L($/&' !J#7E&' X7F ># 7(LH&' 1=C* 52(72#C#&'

10$D#&'0 1$2D&' ># <H T\ 52(J#7E&' ?=8 <($C*&'0 Y(7$*&'.  

  

 +,&-%& ./"0,%& '1234)4(  

'3(c7&' Y2E3S' 7HV !(72#C# $#*C* 5233a#&' 1AC# 5=CJ T*&' !

2D&'1$/10$D#&'.  

  

4.3!/"C%& 2"3DE / !1/C*%&Client-Server Tiers   

  1$2D&' !(72#C# >:/     O2%E23 2)B2(E 1* $4 T*&' 10$D#&'P   Q7'$"&' RG(G8 P   ?#3"* 

 >(*%EF&' !(72#C#)Two Tiers Architecture(   T"\ Z"^0# 0, 2#H0 U1$2D&' >v0H(0 U

  <H_&')3(        U52B2(E&' .$824 ?=8 R0*/*0 ?&0S' !%EF&' U       !"%EF&' 10$"D#&' >v0"H( 2#B(E

!(%(EF*&' W#'7E&'0 1'$D*3b' 52)J'0 ?=8 R0*/*0 `7DS'.   
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 <H_&')3 (>(*%EF&' !(72#C#  

  

             G2")J ?"=8 !(%(EF*&' W#'7E&' M^0& 7#S' Y=F*( 2#E7 !#D^&' !#ABS' T\0

1$2D&' 7(r f&2L Y032/ 0-  52%(EF*&' 1$2DE ?#3(0 2#)B(E M%(0 10$D#&'(Application 

Server) . 52%EF fKL&' !(72#C# !(72#C#&' ]V, ?#3*0)Three Tiers Architecture(U 

0 <H_&')4 (2)& 12C&' <H_&' >(E(.  

 

  

 <H_&')4 (52%EF fKL&' !(72#C#  

  

Database Computer 
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  5b2/&' uCE N2B,P  Q7'$&' RG(G8 P        W#'7"E&' M(G0* 12AB&' 2)(\ Y=F*( T*&' 

   U!HE_&' T\ 1$'0D .$8 ?=8 !(%(EF*&'     52"%EF&' !"(72#C# !"(72#C#&' ]V", ?#3* f(/ 

 .$$C*#&')Multiple Tiers .( <H_&')5 (!(72#C#&' ]V, Z^0(.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 <H_&')5 (.$$C*#&' 52%EF&' !(72#C#  

  

             52"(72#C#&' M"# !"B72%# 52%EF&' .$$C*#&' 52(72#C#&' ># Q(c7&' +$)&' >:

H_E 52(=#C&' <@\ 1*( 9B- 0, !%E23&' <#/&' >G'0*E +7C( 2# f$/( 2## $(J <)Load 

Balance (12AB RS !E0=F#&' .62IH&'0 !(\2H&' !B07#&2E !(72#C#&' ]V, M*#** T&2*&2E0.  

          52(72#C#&' M# !B72%#&2E 52%EF&' .$$C*#&' !(72#C#=& 52(E=3&' uCE N2B, >H&0

2)#,- U`7DS':  

sOb0- :      HE_&' ?=8 <#/&' ># 7(LH&' M^* 2)B:        5b2@"*b' ># 7(LH&' Y=F** 2)B: f(/ 52

Database Computer 
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!HE_&' T\ 52#GS' ># 7(LH&' $y&0n* N&VE0 52B2(E&' 7(7#*0.  

2LO2(B:               52"%EF&' >"# $($C&' $0J0& O'$(%C* 7LH-0 m/I&'0 !J#7E&' !(/2B ># YC@- 2)B: 

>0EG&' Y=F 12#*: <E4 !=D'$*#&' 62(_S' ># $($C&' $0J0&0.  

  

  

+,&-%& ./"0,%& '1234) 5(  

     <"#/&' >G'0"* 10")I# X"(%/* ># 52%EF&' $$C* .7H\ 5BH#* +(H(Load 

Balance)q  

  

5.3':F1*%& 2"$1$(G%& '()"*+*    

Distributed Objects Architecture  

7E*C* !B0B(H&2E 1AB&' <(=/* 7AB !)J0 >#PQ7'$&' RG(G8 P 1'$D*32E !E30/&' 

      *32E !E30/&' ># `7D- !D3B !8G0#&' !B0B(H&' 1$2D&' 1'$D/      +"=*D( >"H&0 U10$"D#&'

  1$'0D&' >8 >0#0$D#&' .     52#$D Y=F* 10$D#&' .G)Jk\(Services)     Q("&0 1$'0D&' ># 

              >"# 52#$D 2)E=FE 10$D# .G)JkH 1$'0D&' uCE <#C* 2#B(E U`7D- 10$D# .G)J- >#

  ̀ 7D- 1$'0D .G)J- .            .G")J- 2)#$"%* T"*&' 52#$D&' +7C* >- YJ( 10$D#&' .G)J-0

'0D&'2)*EF2D# !(I(H0 `7DS' 1$.  

              >"# >(##@"#&' $(%* $4 2)BH&0 U!#ABS' i'0B- ># $($C&' !(72#C#&' ]V, Y32B*

   !B07#&' !(/2B(Flexibility)        52#$D&' >(GD* M4'0# '0$$/( >- YJ( 1)B: V: U .   1")B- 2#H

          7(d*&'0 M30*=& 12AB&' !(=E24 !(B2H#j O'$(J '0FFD( >- YJ((Scalability)   $B8   !\2"^:

1$'0D&' .G)J- ?=8 <2#/S' M(G0* f(/ ># U$$J >(#0$D#.  

              .G")J-0 1$2"D&' .G")J- >("E 52\K*Db' 62d&: 2BBH#( U52(&2H_j' ]V, </&0

      !8G0#&' 52B0B(H&' !(72#C#H 12AB&' !(72#C# 1(#@*0 10$D#&' .     U!"(72#C#&' ]V", T\0

 ># U!HE_&' ?=8 .G)JS' <H ?=8 52B0B(H&' M(G0* >H#( 1$2D&' .G)J- >(E X7IB >- >0$

         !")J'0E .$0G# >0H* 52B0B(H&' ]V,0 U10$D#&' .G)J-0(Interface)     T"*&' 52#$"D&2E 

              1$2"D&' >("E 2# 2)C40# >0H( 52(J#7E&' ># !%EF X(7F >8 2)B(E 2#(\ <82I**0 U2)#$%*

 ?F30&' !%EF&' 52(J#7EE O2B2(/- ?8$*0 10$D#&'0)Middleware Programs.(  
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#0!(72#C#&' ]V, T\ .0%&' 9J0- >:  

- P     T\ 52B0B(H&' >(GD* >H#(   R-           O2"#$2D >2"H >: 7"AB&' udE !HE_&' ?=8 G2)J  0- 

n2#0$D#. 

Y P              M40#& 10$D#&' !B0B(H !\7C# R707^&' 7(r ># U10$D#&' .G)J- W#'7E !J#7E $B8

            C40# $($/* !HE_&' ># Y=F* !F23E <HE0 2)c28$*3' $B8 2)B: V: U1$2D&' !B0B(H  U2")

   52"(J#7E <($C*& !J2/&' >0$ !HE_&' ># 1$'0D&' +V/0 !\2^j !@7I&' TFC( 2##

           R$a( 'V,0 5'7(d*&' ]V, >8 +7C* >- YJ( !(F30&' 52(J#7E&' F%\ U10$D#&'  ?&: 

     1$2D&' !(J#7E T\ !B2(@&' !I=H* m(=%*/        >"#0 12AB&' !B07# ># $(G( 2## U10$D#&'

M30*=& 9*(=E24. 

 

  

./"0,%& '1234+,&-%& ) 6(  

                !(F"30&' 52"(J#7E&' 1'$D*"3' >"# 1AB"&' 0==/# 2,2BJ T*&' $c'0I&' T, 2#

(Middleware Programs)q!8G0#&' 52B0B(H&' !(72#C# T\ 2,70$ 0, 2#0 q  
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4. !"#$%& ;"$D 2"D@E-*  

1.4  !"#$@% '(-0-%& '($D%& !(*,-Infrastructure Design  

    U>2(/S' Y=r- T\    U2# !33a#& 12AB 62BE $B80        ?"=8 !3"3a#&' ]V", R0*/*

    5b2@*K& !(*/* !(BE0 52(J#7E0 5'$C# .        72E*8b' >(CE VDk( >- <#C&' X(7\ ?=8 N&V&

      .$0J0#&' !(*/*&' !(BE&' ]V, 7((d*0 <Kd*3' !%(7F        M"# Y"32B*( 2"#E 2,Kd*3' .$28:0 

  $($J&' 12AB&' 52E=F*# .  7HV&2E 7($J&' >#0P  ' RG(G8 Q7'$&P      7"@2B8 M# <#2C*&' >- 

>(\7*/#0 >((B\ O2@2D_- Y=F*(0 $%C# 7#- !(*/*&' !(BE&'.  

        &' mD_&' >0H( >- <^\S' ># <#8 X(7\ RkH0#       !"(BE&' <"(=/* >"8 <0a3

           1=C*B3 N&V&0 !(*/*&' !(BE&' <($C* m0@DE 5'7'7%&' V2D*' Y/2@ 93IB 0, !(*/*&'  T\

#2C*&'0 <0@/&' !(I(H T&2*&' $BE&'1AB&' T\ 52(J#7E&'0 5'$C#&' 52I@'0# M# <.    

  

2.4  /(/0- 2"(H*)D%& 2"I,&1*12&/+*%& 

Software and Hardware Specifications  

           12AB&' T\ 2)#'$D*3' 1GK&' 5'$C#&'0 52(J#7E&' 72(*D' 1(#@*&' !=/7# T\ 1*(

T=E%*3#&' .   s .$0J0#&' 5'$C#&' ?=8 .$28 $($J&' 12AB&' <(d_* 1*(0  T"\ >H& U!33a#&' T\

!4$E 2)*2I@'0# $($/* YJ( T*&'0 .$($J 52(J#7E0 5'$C# 6'7_ 1*( `7D- >2(/- .  

            2")J2*/B T*&' 52(J#7E&'0 5'$C#&' X(L0*& T, ]V, 52I@'0#&' $($/* !(=#8 >:

          >- YJ( 2#B(E U1(#@*&' !=/7# 52#)# ># T,0 $($J&' 12AB&' 18$&     6'7"_ 52E=F N7**

 $C#&'0 52(J#7E&'          X(7\ ?%E( >H&0 !33a#&' N=* T\ 52(7*_#&' 13%& !(c2)B&'0 !(%(%/&' 5' 

           .G)JS' 52I@'0# 1'$D*32E !@@D*#&' 52(7*_#&' 134 M# <@'0*&' >8 b0a3# <#C&'

1(#@*&' !=/7# 62BL- 2,$($/* 1* T*&' 52(J#7E&'0 .  

          #&' 52I@'0# !%(L0 !r2(@& 2)82E*' YJ( T*&' 5'0FD&' ># $($C&' N&2B,  5'$"C

 2)&2#J: >H#(0 U52(J#7E&'0–Q7'$&' RG(G8 P!(*o' F2%B&' T\ :  

Ob0- :             !"/cK&' ]V, R0*/* f(/ U$($J&' 12AB&' 18$& !E0=F#&' 5'$C#&2E !/cb 62_B: 2B(=8

               <2@"*b' 52HE"_ 1$'0"D0 U52"B2(E&' $8'04 1$'0D <L# .G)J- ?=8 128 <H_E

     0 52_2_&' <L# U5KD$#&'0 52J7D#&' 5'$C#0    !(c0^"&' 52/"32#&'0 52CE2F&' 

 !(F2(*/b' 5'$C#&'0          52"%(EF* 18$& 2)J2*/B `7D- 5'$C# R-0 >(GD*&' 5'$C#0

12AB&'.  

O2(B2L :       !#c2%&' $0BE ># $BE <H& !=@I# 52I@'0# M^0.       <"E4 ># 52I@'0#&' $($/* 1*(0
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>(*%(7F ># !%(7FE O.$28 <#C&' X(7\:  

1.  !%(4$&' 52I@'0#&' $($/*E(Request For Proposal RFP) !%(7F&' ]V, T\ 1*( f(/ 

      !4$ <HE !E0=F#&' 52(J#7E&'0 .G)JS' 52I@'0# $($/* .     !"%(7F&' ]V, 5'G(# >#0

             ]V", 1'$D*"32E Z@B( b >H&0 U!E32B#&' .G)JS' 72(*D'0 u07C&' !CE2*# !&0)3

              C=F# >2H 'V:0 U!4$ <HE .G)J- ># $(7( 2# +7C( <#C&' X(7\ >2H 'V: !%(7F&'  ?=8 O2

X03&' T\ $0J0# 0, 2#. 

2.  52J2(*/b' $($/*E(Request For Quotation RFQ)  $"($/* !%(7F&' ]V, T\ 1*(0 

           52H7_"=& <2J#&' N7*(0 U!E0=F#&' 52(J#7E&'0 5'$C#&' 52I@'0# ># ?B$S' $/&'

       .G)J- ># 2,$B8 7\0*( 2# <^\- 52I@'0# 1($%*E .       2")B- !"%(7F&' ]V, 5'G(# >#0

 @7I&' TFC*            52(J#7E0 5'$C# ># X03&' T\ 7\0*( 2# f$/- !\7C#& <#C&' X(7I& !

$)J >0$ 0- u07C&' 1($%* $B8 2)($& 2# f$/-0 <^\- 52H7_&' 1$%* f(/ U62B8. 

  

 

  

 5/67,)1(  

' Y*HRFPT@D_ Y032/ G2)J& .  

 

  

 5/67,)2(  

' Y*H)RFQ (T@D_ Y032/ G2)J&.  

  

  

 +,&-%& ./"0,%& '1234)7(  

X7I&' 0, 2# >(E RFP)(0 RFQ)(2)B# <H 5'G(# 7HV'0 q.  
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5 .',JC%&  

          <(=/*&' !=/7# T\ !#)#&' 5'0FD&' ># 7E*C( 12AB&' !(72#C# $($/* >: .  2B(-7 $%&

  .$/0&' ]V, <KD–Q7'$&' RG(G8 P6'GJ- !LKL ># >0H*( 12AB&' >-  : !(%(EF*&' W#'7E&'

(Application Programs)2C# 12)#E 10%* T*&'     52"B2(E&' .$"8240 U12"AB&' XFB# !J&

(Database)   1$D*3"#&' 52")J'00 U52B2(E&' >(GD*& (User Interface)   Z#3"* T"*&' 

    12AB&' M# <82I*&'0 YF2D*&2E 1$D*3#=& .          !"C(EF $$"/( 6'GJS' ]V, M(G0* >- 2B(-7 $40

            2#C# !"(72#C#&' 5(#"3 U1$D*3#&' G2)J ?=8 2)C(#J 5B2H 'V[\ U12AB&' !(72#C#  !"(7

 10$D#&'(Client Architecture)  .G)J- M# <0@0# RGH7# G2)J ?=8 5B2H 'V: 2#-0 U

 1$2D&' !(72#C#E !(72#C#&' ?#3* U>(#$D*3#&'(Server Architecture)   1"* 'V: 2"#-0 U

             1$2"D&' !"(72#C# 2,$"B8 ?#3"*\ U1$2"D&'0 10$D#&' .G)J- ?=8 2)C(G0*/ 10$"D#&' 

(Client/Server Architecture).  

           YF2D*&' 1*( !8G0# 52B0B(HH 12AB&' !(72#C# 62BE >H#( U!8G0#&' !#ABS' T\0

(J#7E X(7F >8 2)B(E 2#(\"%EF&' 52"F30&' !" ?)Middleware Programs .( ]V,0

<4- 2)*B2(@ !I=H*0 <)3- 2)*J#7E0 U`7DS' i'0BS' ># 7LH- !B7# !(72#C#&' .  

  
  

6 . '(8&)/%& ./01%& A: '0*%$*"K%&'  

         U2,7@2B80 2)8'0B-0 U1'$D*3b' 52)J'0 mc2@D !3'7$E !B#2L&' .$/0&' ?BC*

!\2^j2E   ?&:      2)(=8 A2I/&'0 2)*(2#/ <c2300 U2)#(#@* X7F .   5'$2_7: .$/0&' >#^**0

1'$D*3b' 52)J'0 1(#@*& !#28 .  

            U12"AB&' T\ <2D$j' 52_2_ 1(#@* l$2E# g7_0 >2(E !B#2L&' .$/0&' u7C*0

  >#^*(0       !\2^j2E U2)*/@ ># X%/*&' X7F0 5KD$#&' i'0B- N&V   ?&:   !(=#C& 5'$2_7:

1(#@*&' .               X7"F0 l$2"E# >2"(E ?=8 ;7C* 1L U7(72%*&' i'0B- >2(E& .$/0&' X7F** 2#H

1(#@*&' !(=#C& 5'$2_7[E T)*B*0 U7(72%*&' 1(#@*.  
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7 .2"D()/-%& 2"D"H=  

* Y(7$)1(  

  

• Pentium 4 

• 4 Mhz Processor 

• 4 Gbyte Hard Disk 

• 17 inch flat screen 

• 512 Mbyte RAM 

  

 Y(7$*)2(  

• M(730 <($0# 7Dp 7*0(E#H G2)J 

• (RAM) !(J#7E V(IB*& TIH* (Oracle) 

• Hard Disk) ( !(J#7E >(GD*& TIH((Oracle)!\2^j2E UQ(\0- 5\0307H(2#0  ?&: 

1000W#2B7E  

• O2(E3B .7(EH !_2_ 
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8 .@E,*%& /)8*2"0  

8  9:3"%& '0;:%& <=/>$6;Middleware Programs:    52"(J#7E&' >"# !%EF <L#*

       10$D#&'0 1$2D&' >(E 2# 2)C40# >0H(0          >("E <"82I*&' 1"8$ T"\ 2)*I(A0 >#H*

           52(J#7E&' 7(0F* ?=8 12AB&' TJ#7E# $823*0 !8G0# !E30/ !c(E T\ 52B0B(H&'

      =#C*3# ?=8 G(H7*&' ?=8 >(J#7E#&' O2^(- $823*0     X7"F&'0 52B0B(H&'0 12AB&' T

52B0B(H&' ]V, R0*/( RV&' 1$2D&' <($C*& !J2/&' >0$ X(EF*&' T\ !#$D*3#&'.  

8  <=>=/,(?& 7/7(,Request For Quotation RFQ:      $"($/* X7"F >"# !"%(7F

             >"# ?"B$S' $/&' $($/* 2)(\ 1*( f(/ U!E0=F#&' 52(J#7E&'0 .G)JS' 52I@'0#

 0 U!E0=F#&' 52I@'0#&'   7\0"*( 2"# <^\- 52I@'0# 1($%*& 52H7_=& <2J#&' N7*(

.G)J- ># 2,$B8.   

8  '0/@7%& <=)*&"$%& 7/7(,Request For Proposal RFP:   $"($/* X7F ># !%(7F

X(4$ <H_E !E0=F#&' 52(J#7E&'0 .G)JS' 52I@'0#.  

8 .7=A%& <=0;: / ."7A$%&Client/Server Tiers:  ("E M%* Y032/ .G)J- >8 .72E8 >

2)(=8 12AB&' 6'GJ- uCE M(G0* >H#( 10$D#&'0 1$2D&'.  

8  B/$3%& ."7A$%&Fat Client:   52")J'0 ?=8 R0*/( RV&' 10$D#&' G2)J >8 .72E8

X(EF*&' XFB#0 1'$D*3b'.  

8  C/D#%& ."7A$%&Thin Client:  52)J'0 ?=8 R0*/( RV&' 10$D#&' G2)J >8 .72E8

F%\ 1'$D*3b'.  

8 D$%& '/6=$D$%& .7=A%& 91E F7$,Server-based Architecture :   52"(72#C# `$/:

              G2")J >8 .72E8 0, RV&' 1$2D&' G2)J ?=8 !LKL&' 9c'GJkE 12AB&' >GD(0 12AB&'

Y032/              O'7$2"4 >0H( V: !873&'0 .7H'V&' 1J/ f(/ ># .7(EH 5'7$4 RV XK#8 

          .72E8 10$D#&' G2)J >0H(0 UM(73 <H_E 52(=#C&' V(IB* ?=8     !"(\7F .$"/0 >8

 !(HV 7(r(Dump Terminal)  7@"*%( <E U!(*'V 5'7$4 RkE M*#** b 2)B- ?BC#E 

1$2D&' G2)J ?&:0 ># 52B2(E&' <237:0 <2E%*3' ?=8 2)=#8.  

8 .7=A%& 91E F7$,D$%& '/6=$D$%&/  ."7GA$%&Client/Server-based Architecture: 

       0 >8 Ob0a3# 10$D#&' >0H( !(72#C#&' ]V, T\     1$2D&' >0H( 2#B(E U1$D*3#&' 52)J'

            2"#: X(EF*&' XFB# ?%E(0 U2)B(GD*0 2)(&: <0@0&'0 52B2(E&' >(GD* >8 Ob0a3#

  1$2D&' !(&0a3# >#   0- 10$D#&'   0-       !%EFE 2#)(=H >8 9=@\ 1*((Tier)   'V:0 !=@IB# 

           >(#3&' 10$D#&' 10$D#&' 2,$B8 ?#3(\ U10$D#&' 52(&0a3# ># X(EF*&' XFB# >2H

(Fat Client)    52(&0a3"# >#"^ >"# >H( 1& 'V: 2#- U9BGD( 2# .7LH >8 !(2BH 
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 +(C^&' 10$D#&' !&2/&' ]V, T\ 10$D#&' ?#3(\ U10$D#&'(Thin Client) .  

8    ."7GA$%& 9G1E F7$,D$%& '/6=$D$%&Client-based Architecture:    ]V", ?#3"*

  .$7"IB#&' !J&2C#&' !(72#C# !(72#C#&'(Stand-Alone Computing)   1*"* f"(/ 

      R$a( 'V,0 UT@D_&' Y032/&' ?=8 <#2H&2E !J&2C#&'   ?&:       <"H ?"=8 YJ0*( 9B-

T@D_&' 9E032/ ?=8 !#GK&' 52(J#7E&' <H >(GD* 1$D*3#.  
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User-Interface Design 
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1 .2&"3&'(  

1.1".+&$   

 MJ NE,-O  P7'$&' QR(R8 O   S&:      77%# F# !A#2T&' 0$./&'"1380   !#UAV' B(=.* 

2)#(#?*/" F'/AIJ W,/ X "1$<*3#&' 52)>'/ 1(#?*." 

(           X7/"#V' 1,- F# X7(72%*&'/ B2<$C' 52D2D/ Y1'$<*3Z' 52)>'/ 1(#?* 7J*I

               B"[ 2)I# B#2I*(/ 1$<*3#&' 2,'7( W*&' 12UA&' 6'R>- F# 0$(./&' F/[* $2[* 2)AV M&@/

           1'$<*3Z' 52)>'/ BE< F# 12UA&' S=8 1$<*3#&' 1[.( F2(.V' 1UI# W\/ X!U.& . ]@)&

    / 1(#?* 6E(: ^>( X^2J3V'         2)(\ 1$<*3#&' Q-7 @<-/ 7J[V' 12#*,Z'  1'$<*3Z' 52)>'

W_2)A B[DJ 2)*>#7J BJ4.  

   1/%*3 X0$./&' ]@, W\O  P7'$&' QR(R8 O     X1'$<*3Z' 52)>'/ `_2?< !3'7$J 

   X2,7?2A8/ 2)8'/A-//  !\2aC2J X2)#(#?* G7K   S&:      2")(=8 U2"b.&'/ 2)*(2#. B_23/ .

 1(#?*& !#28 5'$2D7: 0$./&' F#a**/1'$<*3Z' 52)>'/.  

  

2.10"1-'( 4("56   

 MA# L4/*(OQR(R8 P7'$&'O          N'7$24 F/[* F- 0$./&' ]@, !3'7$ F# 62)*AZ' $IJ 

F- S=8:  

1. 1$<*3#=& 9>/#&' 1(#?*&2J $/?%#&' ca/* .  

2.  12UA&' 52D2D 1#?*. 

3.  12UA&' 7(72%* 1#?*   

  

3.10"1-'( !*%76   

  0$./&' ]@, 13%* S&:  1234- !TET!3(_7 :  B/V' 13"%&' c"a/( d(.:  $/?"%#&'

       B/V' +$)&' WKe( '@,/ X1$<*3#=& 9>/#&' 1(#?*&'/ !>@#A&2J .  WA2T&' 13%&' 2#- :  S"AI(\

              5E<$"#&' H'/"A- M&@ F#a*(/ X12UA&' W\ B2<$C' 52D2D 1(#?* f$2J# g7D/ F2(JJ

    !\2aC2J X2)*.? F# G%.*&' G7K/   S&:    1(#?"*&' !(=#I& 5'$2D7: . W"Ke(/   +$")&' 

WA2T&'.   d&2T&' 13%&' 2#-/  :            G7"K/ f$2"J# F2(J S=8 ;7I( 1T X7(72%*&' H'/A- F2(JJ -$J(\

d&2T&' +$)&' WKe(/ 1(#?*&' !(=#I& 5'$2D7hJ W)*A(/ X7(72%*&' 1(#?*.  
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4.10"8*%&'( )(9(:3'(   

M.?A-O              F"# 9"(/.* 2"#& !"(&2*&' L>'7#&' S=8 HEKZ2J XP7'$&' QR(R8 

 !#(4 52#/=I#0$./&' ]@, H/a/# 1)\ S=8 M$823*: 

1. Dennis, A. et al, Systems Analysis & Design: An Object-Oriented 

Approach with UML. John Wiley & Sons Inc., 2002. 

2. Dewitz, S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

3. Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart And Winston, 1999. 

4. Hoffer, J. et al., Modern Systems Analysis & Design, 2
nd

 Ed., Addison-

Wesley, 1999. 

5. Kendal, K., and Kendal, J., Systems Analysis and Design, 5th Ed.,.2002. 

6. Satzinger, J., Systems Analysis and Design, 2nd Ed., Thomson Learing, 

2002. 

7. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 

8. http://www.psut.edu.jo / computer science/ staff/saleh abu-soud 
  

5.10"1-'( 2%(:"' ;.'< =*$1$ *&   

 P7'$&' QR(R8O             F/[* F- /, 2)#)\/ 0$./&' ]@, !3'7$& 9(&: ;2*.* 2# B[ F: 

            L"J** S=8 `7.' 1T X!3'7$=& ^32A#&' F2[#&' N'7\/# X1=I*=& N'$I*3# 5'$2"D7C'   W"*&' 

            (7$"*&' B./ XW*'@&' 1(/%*&' !=_3- F8 !J2>C' !($>J B/2./ X0$./&' !3'7$& M)>/* X52J

         2")&/. M*2#/=I# G#I*/ X0$./&' 528/a/# !I>'7# S=8 M$823* 2)AV .   57I"D '@:/

!>2.J   S&:   528/a/#&' iIJ !D42A#   /-         XM"#2#*,' 7(T* W*&' 5'723b*3Z' iIJ g7K

L>72\ S&: j' F@hJ ^32A#&' F/I&' 9A# $>*3/ X$$7* F/$ W#($2[V' M\7D#.  
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2 .;,-&'( !.&/$'(- 2,>&?'(  !"#$%&@'  

Prototyping and User-Centered Design  

           F/[(/ X1(#?*&' !(=#8 W\ 1$<*3#&' M'7D: WAI( 1$<*3#=& 9>/#&' 1(#?*&' '@,

M'7DC'OP7'$&' QR(R8 O F()>/ S=8 :  

o           6R> F/[(/ 1(#?*&' !(=#8 W\ F(##?#&' L# 1$<*3#&' M7*D( F- 2#:N'     G"(7\ F"# 

&'*#?(1 .  

o  /-1$<*3#&' 1/%( F-9A# 62)*AZ' $IJ 1(#?*&' 1((%* !(=#IJ  .  

  

            F- 1#?"#&' S"=8/ XF(#$<*3#&' !I(JK 1)bJ F(#$<*3#=& 9>/#&' 1(#?*&' -$J(

!(&2*&' K2%A&' 72J*8Z' F(IJ @<k(: 

o  lF(#$<*3#&' 1,- 1, F#   

o  1'$<*3' F# 1)\$, /, 2#12UA&' l  

o  1'$<*3' 5'7# $$8 B$I# /, 2#12UA&' l   

o  l1)*'7J< W, 2#  

o  l2)J B#2I*&' F/I(K*3( W*&' !e=&'/ 1)*2(3A> W, 2#  

o l1)#)* W*&' 52#/=I#&' !I(JK W, 2# 

o            !8/JK# 2)A/$(7( B, X12UA&' F# 2)(=8 F/=?.( W*&' 52#/=I#&' F/#$<*3(3 +([

 S=8 K%\ 06/7%# 1-!D2D&'l  

(     137( F- 1#?#=& F[#!D2D&'   /-  7"(7%*&'    G7/"&' S"=8    /-     $".- 1'$<*"32J

  52(>#7J&'&' Z' !=)3 BT# 1'$<*3  M3(J B'/>(\    /-   B['7/-/-  1$<*3#=& 2)(7( F    B">- F# 

   2)(\ 9(-7 @<-/ 2)#((%*          $")> F/$J 62D( 2# 7(e( F- 1$<*3#=& F[#( 2,$A8 X   /-  5"4/  /- 

     S=8 G2b*Z' $A8/ X+(&2[*&'B[D  !D2D=& W_2)A&'    /- 7(7%*&'     B[D&' 1(#?*J 1#?#&' 1/%( X

S#3( '@,/ X!D2D=& W_2)A&' ;@/#A  !D2D"&' /-  7"(7%*&' (User Interface Prototype) 

             !?2< m#'7J 1$<*3( F- 1#?#=& F[#( ;@/#A&' 1(#?* !4$ 0$2(R&/ !(=#I&' W\ H'73n&/

B[J ;@/#A&' B#8 S=8 $823*/ !&/)3 73(.  

  

 '+,-. /0&1%& 23"40%&)1(  

 l1$<*3#=& 9>/#&' 1(#?*&2J $/?%#&' 2#  
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3 .*#"A( )*B*B !.&/$ CScreen Design Input 

1.3 C*#"A( 2B*B :/*?8 Elements of Input Screen 

2)#,- X7?2A8 0$8 F# B2<$C' !D2D F/[**:  

  

1(  !3(/7*&'(Header)X S=8 Q/*.*/ !(*o' 7?2AI&' :  

! !D2D&' F'/A8/ 12UA&' 13'.  

! !33p#&' 72ID.  

! q(72*&'.  

! 54/&'.  

!  54// q(72*<r 1* 07# 7' X9(\ !D2D&' 1'$<*3/12UA&' !(2#.& $(> '@,. 

 

2(  !D2D&' 13> (Screen Body): 

S=8 Q/*.(/ B/%.&'  (Data Fields)(J&' B2<$: 1*( W*&' 2 2")%(7K F8 12UA=& 52A X

/&' ]@) H'/A- 0$8 B/%.&2)#,-:  

! Radio Button) :(     ]@", F/"[*/ X5'72"(< 0$"8 F# $.'/ 72(< 72(*<Z 1$<*3(

5'72(<&' N0$28    2U/ X0$/$.#/ !=(=4    !D2D&' S=8 2)I(#> 07, .     H/"A&' '@, 5'R(# F#

  $#2> 9A[&/ X1'$<*3Z' B)3 9A-Static Q- -  B($"I* 2A(=8 ^>/*( 5'72(<&' B($I*& 9A

9J !?2<&' !>#7J&'. 

! (Check List) :!D2D&' S=8 07,2U F/[* 5'72(< 0$8 72(*<Z 1$<*3( . 5'R(# F#/

   H/A&' '@,  Z' B)3 9A-   #2> 9A[&/ XN2a(- 1'$<*3  $(Static)   Q-     5'72"(<&' B($I*& 9A'

9J !?2<&' !>#7J&' B($I* 2A(=8 ^>/*(. 

! (Combo Box) : 5'72(<&' ]@, F/[*/ X5'72(< 0$8 F# $.'/ 72(< 72(*<C 1$<*3(

        B/V' 72(<&' '$8 !D2D&' S=8 07,2U 7(s/ X07(T[ 0$28 .     9A- H/A&' '@, 5'R(# F#/

     $#2> 7(s/ X1'$<*3Z' B)3(Dynamic) Q-         2"A(=8 ^>/*( Z 5'72(<&' B($I*& 9A'

52A2(J&' 0$824 S=8 B($I*&' BE< F# M&@ L(K*3A 2AA[&/ X9J !?2<&' !>#7J&' B($I*. 

! Text Field) :(c(*2b#&' !./& G(7K F8 52A2(J&' B2<$C H/A&' '@, 1$<*3( ./  F"#

  9*2_(39A-          V' F/[* 2# 0$28 M&@& X!=<$#&' 52A2(J&' !.?J 1[.*&' ^I?(    W"\ !(/&/

M&@& 2A77Ka' '@: Z: H/A&' '@, 1$<*3( Z/ Xt7<V' H'/Au& B%.&' H/A 72(*<'    .  
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3(  7'7RV'(Buttons): 

S=8 Q/*.(  2)%(7K F8 1*( W*&' 7'7RV' '!A(I# !(=#8 72(*< XBT#:  

  

  

  

  

  

 /0&1%& 23"40%& '+,-.)2(  

l2)A# B[ 52(/*.# W, 2#/  l!D2D&' 6'R>- W, 2#  

  

2.3 ( )D#"&'( E& E3.$'(- F31$'  

Validation and Verification of Inputs 

  F:       52A2(J&' B2<$: B_23/ H'/A- B[ W\ 0$/>/# 62K<V'   62AT*"3' F/$J X   M&@"& 

  ^>($2>(:   !%(7K +2D*[Z    2)&/<$ BJ4 N2I(73 62K<V'    S&: 12UA&'     62"K<V' FV M&@/ X

   2,7(Tk* F/[(  0$28#['7*#N2   2(.V' iIJ W\/          $"IJ k"K<&' c(.?* B(.*3( BJ ^I?( F

              7(Tk* 62e&: ^I?&' F#\ XvK2< B[DJ W[AJ 12UA W\ 7Z/$&' 7I3 B2<$h[ X12UA=& 9&/<$

  '@,'     52%b? 6'7>: $IJ kK<&w62AJ   S=8 ' vK2<&' 7I3& .     !#[.&' F# 9Ah\ M&@&  54/ 62a4

 G7K 1(#?* W\ 7(J[+2D*[Z62K<V' 12UA=& 2)&/<$ BJ4  .  

/$I&' M&2A, F# $( B_23/+2D*['62K<V'  OP7'$&' QR(R8 O 2)#,- ]@, : 

1.  54(0%&)Verification(  

   G%.*&' 7J*I( !(/$( !%(7K          X2)&2<$: $A8 52A2(J&' ]@, F# $[k*=& 52A2(J&' B<$# 2)IJ*( 

\    F/[* F- 2#h B2<$C' 0$28hJF(*7#  /-  X52A2(J&' PbA& 7T[- iIJ"J 2)aIJ !A72%#/X 

 /-3#&' 12(%[ 7UA&2J!(?<D&' 9*(/, W\ 7UA&2J F/JR&' !(/, F# $[k*&2J 1$<*.  

  

2.  6780%&)Validation( 
 F8 072J8!(>#7J !(&r !%(7K XH'/AV' F# $($I&' S=8 Q/*.*BT# X:  

 -O  \ H/A&' `.(Class Test):  52"A2(J&' BT# X!=<$#&' 52A2(J&' H/A F# $[k*=& 1$<*3( 

 !($$I&'(Numeric Data) /-   !(?"A&' 52A2(J&'(Text Data) /-    !"($$I&' 52"A2(J&'

 !K=*<#&' !(?A&'(Alphanumeric Data).  

34وج  0/.-,  +*(   )'&      %$#"!
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 ^O   072DC' `.\(Sign Test):!J>/# N2#_'$ F/[* W*&' 52A2(J&' `.b&' '@, ^32A(  /- 

FR/&'/ !\23#&' BT# XF(*&2.&' @<k* F- F[#( Z/ !J&23. 

 ;O   t$#&' `.\)(Range Test :& F/[( W*&' 52A2(J&' `.b&' '@, ^32A( 1/=I# t$# 2)

               $".&'/ 7b"? 2)& SA$V' $.&' F/[( 2#$A8 !#EI&' BT# X072DC' F8 7UA&' ieJ

!_2# S=8V'. 

 $O   !(&/%I#&' `.\)(Reasonableness Test : t$# 2)(\ 52A2(J=& F/[( Z 5Z2. M&2A,

               $".&' 1/=I# 7(s/ SA$V' $.&' 1/=I# /)\ 7#I&' BT# $.'/ +7K F# w6'/3 X1/=I#

XS=8V'   /-    07'7.&' !>7$[ F(\7K F#.      G(JK* L(K*3A Z !&2.&' ]@, W\/   Q-   F"#

   k>=A\ Xt7<V' 5JT*&' H'/A-   S&:           9"(JA* B["D S"=8 kK<&' F/[(/ !(&/%I#&' `.\

(Warning) .              '@h\ ca'/ S=8- $. $>/( Z 9A: @: 7#I&' H/A&' '@, S=8 !=T#V' F#/

        #I& F[#( XNET# F/7D8/ !_2# S=8V' $.&' F- 2Aa7\      ]7#8 F/[( F- 7<r `<D 7

              '@", FkJ 1$<*3#=& N2)(JA* 12UA&' WKI( !&2.&' ]@, W\/ X!A3 F(7D8/ !3#</ !_2#

               1/"%( xkK< F2[ '@: 2#- 1$<*3#&' 9A8 Sa2e*( N2.(.? F2[ '@h\ XB/%I# 7(s 7#I&'

9.(.?*J 1$<*3#&' 2,$A8. 

 ] O   B3=3*&' `.\)(Sequence Test :* W*&' !J[7#&' 52A2(J=& 1$<*3( 7T[- S=8 Q/*.

                1"T 7)D"&' 1T 1/(&' S=8 Q/*.( 2#$A8 q(72*&' BT# XN2#)# ^(*7*&' F/[(/ 6R> F#

1/(&' BJ4 7)D&' B<$( F- 1$<*3#=& R/>( E\ X!A3&'. 

 /O   !($/>/#&' `.\)(Presence Test : BT# X0$28 52A2(J&' c(*2b#& `.b&' '@, 1$<*3(

 ̂ &2K&' 147   /-       147 B2<$: $AI\ XWAK/&' 147&'      ^">( XNET# 9*2#E8 B2<$C ^&2K&'

9*2#E8 B2<$hJ 12(%&' BJ4 52A2(J&' 0$824 W\ NEI\ $/>/# ^&2K&' F- F# $[k*&'. 

 RO   R(#7*&' `.\(Code Test) :N2A2(.- 7KaA-   '@", F"# !T&2T&' 0$./&' W\ 2yA(J 2#[/ 

'77%#&O          1'$<*32[ X2)3bA !A2(J&' F# NZ$J F(I# R#7 B2#I*3Z 11     F"# NZ$J   13"4

^/32.&'  / NET# 34     !(_2J7)[&' !3$A)&' 134 F# NZ$J  .      `".\ S#3( !&2.&' ]@, W\/

R(#7*&' `.bJ Z 1- 12UA&' W\ !\/7I#&' R/#7&' F#a F# F2[ F: B<$#&' R#7&'  . 

 gO   ^[7#&' `.b&')(Combination Test :   !"&2. W"\ `.b&' F# H/A&' '@, 1$<*3(

       # 2)aIJ B%. F# 7T[- KJ7& 07/7a $/>/ iIJ L .      H7"\/ F/"JR&' 13' !4EI[

                 $".- 9A- F# $[k*A B(#I&' 13' B2<$: $A8/ !&2.&' ]@, W\ X9(\ N2J23. c*\ Q@&' MAJ&'

              2"A& $J Z 2A,/ XMAJ&' H7\ 13Z !J3A&2J 7#V' M&@[/ Z 1- MAJ&' 6E#8O   QR"(R8 

P7'$&'OH7b&' '@, 6E#8 F#a F# /, B(#I&' '@, F2[ '@: 2# `.\ F#    . 
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3. (9:  6;<;=%&)Check Digits( 
   F8 072J8     !=<$#&' 52A2(J&' S=8 @bA* !(J23. !(=#8      !"#/=I# !>(*AJ 2)>_2*A !A72%#/ 

                52"A2(J&' W"\ k"K< $/>/ F# 2,$A8 $[k*A XF(*%J2K*# 7(s F2*>(*A&' 5A2[ '@h\ XN2%J3#

!=<$#&' ./ !%(7K&' ]@,Bz<${#&' B%.&' W\ 62K<V' +2D*[' S=8 $823*.  

/  c(a/*&          W#&2I&' ^2*[&' 147 /,/ NZ2T# @<kA 2A8$ X`.b&' '@,)(ISBN  '@)\ X

                 2")*J*7J S"&/V' L3"*&' 52A2<&' F# !A2< B[ 2AJ7a /& X52A2< 7D8 F# F/[*( 147&'

       S=8 m*2A&' 2A#34/ 1247V' ]@, 2AI#>/11   |G2J S%J( F=\  .\NET# '@, S=8 !&$2I#&' 2A%JK /& 

147&': 0-534-00615-9   W*o2[:  

9X5+8X3+7X4+6X0+5X0+4X6+3X1+2X5+1X9 = 143 

     S=8 m*2A&' 2A#34 1T11     147&' S=8 B?.A3\ 13       F- F# $[k*A 2,$A8 X|G2J F/$J 

!&$2I#&' ]@, ^3. c(.? 147&' '@,.  

  

 /0&1%& 23"40%& '+,-.)3(  

2)A# B[ 52#'$<*3'/ 5'R(# F(J/ XG%.*&' B_23/ $$8.  

  

3.3  )*B*B'( !.&/$ 2.@&8 

Input Screen Design Process 

W*o' W\ 2)=#>A 5'/K< 0$8 F# B2<$C' 52D2D 1(#?* !(=#8 F/[**:  

1. '>;>%& 2-?& 
       !>#7J F/$J 2)=[D 1(#?* /, X!D2D&' 137J $/?%#&' .       '@")& G7"K 0$"8 M2A,/

 MA2[#hJ/ Xi7e&'O  P7'$&' QR(R8 O   2)A# 0$.'/ 72(*<'  .     K2%A&' W\ 2)=#>A G7K&' ]@,/

!(&2*&': 

 -O  #I*3' !D2D&' !47/ B)Screen Sheet( : F8 072J8 W,/52IJ7# !47/ S=8 Q/*.* 

24 7K3 N' / 80 $/#28 N' .     X!%(7K&' ]@, 57*<' '@: \7. 137'N2 $.'/ N'    L"J7# B[ W\  

/9Ia/# W\ 6WD B[ 137' . !%(7K&' ]@, FkJ 2A, 072DC' 7$>*/!#($4!(_'$J/ .  

 ^O    W?<D&' ^/32.&' B#I*3' :   7J 1'$<*3' 2A, MA2[#hJ  52(>#)Excel(    /-  (Word) 

 !D2D&' 137& .    !%(7K&' ]@, 7J*I*/   !D2D&' !47/ F# Ba\-   F(J* 2)AV M&@/    B2["D- 

 2)#2>.-/ +/7.&'  &' F#/   52#/37 F(#a* F[## 2)(=8   "[72ID     '@", X!3"3p#&' 

!\2aC2J   S&:   B($I*&' !=)3 2)A/[ .          ]@")J !##?"#&' !D2D"&' F- 2)*2_(3 F# F[&/

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight



  190

   D&' 9JD* Z !%(7K&' !(%(%.&' !D2   S&:     Q$p"( 2## X07(J[ !>7$    S"&:     L"# B[2D"#

!(=?V' !D2D&' 1(#?* $A8 1$<*3#&'.  

 ;O   0$823#&' 5'/$V' B#I*3')CASE TOOLS( :    Ba"\- F"# !"%(7K&' ]@, 7J*I*

       F[##&' F# d(. X52D2D&' 1(#?*& G7K&'      BT# !(_7#&' 52e=&' t$.: 1'$<*3')VB 

  /-ORACLE(.      !%(7K&' ]@, 5'R(# F#/  &' F# 9A-   !(%(%. !D2D 62AJ F[##   9JD"* 

 F[##&' F# d(. X!(=?V' !D2D&' N2#2#*#'$<*3'2)  ;@/#A[(Prototype) 1$<*3#=&. 

  

  B[D&')1 (          7?2AI&' 1UI# S=8 Q/*.* 12UA=& B/<$ !D2D& N2.7*%# N2#(#?* F(J(

7[@&' !b&23 . B[D&'/)2 (UAV' $.- F# FR2<#&' 12UA& 0$2# !42KJ !D2D F(J(!(72>*&' !#.  

  

  

  

  

  

  

  

  

  

  

  

  

 B[D&')1(:12UA=& B/<$ !D2D 1(#?*   
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 B[D&')2(:0$2# !42KJ !D2D& 1(#?*   

  

2. '>;>%& @*" '438" 2$* )Screen Source Document( 
  7J*I*  !D2D&' +?/ !%(T/            F"# 9"J 1/%* 2#/ !D2D&' +?/& G7K&' Ba\- F# 

   5*JT- d(. Xm#7J#=& +_2U/          !D2D"&' !>#7J cJ?* !%(T/&' ]@, 1'$<*32J/ 9A- ^72>*&' 

       1$<*3#&'/ B=.#&' ]$(7( 2#[/ 62K<V' B(=4 XN'73(# N'7#- ./F/[**   F# !%(T/&' ]@,  !3(/7*

(Header)    S=8 Q/*.*   !D2D&' F'/A8/ 13'  X / B=.#&' 13'  X  !D2D&' F# +$)&'/  B/$>/ 

(!D2D&' S=8 0$/>/#&' B/%.=& +?/ S=8 Q/*..  

' B[D&)3 ( F(J(!D2D +?/ !%(T/ B[D&' W\ !A(J#&' 12UA&' B/<$ )1(d(. X:  

• (Item) :!D2D&' S=8 $/>/#&' 7?AI&' 13' WAI*. 

• (Item Type) :7?AI&' H/A. 

• (Size) :7?AI&' 1>.. 
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• (Format) :7?AI&' 2)(/.( W*&' 52A2(J&' H/A. 

• (Default) :!(&/V' !#(%&' /- AI&' 2)(=8 F/[( W*&' !&2.&'!D2D&' c*\ $A8 7?. 

• (User Action) :7?AI&' L# 1$<*3#&' B#2I* !%(7K. 

• (System Reaction) :1$<*3#&' ![7. S=8 BI\ $7[ 12UA&' +7?* !%(7K. 

• (Tab Sequence) :   7R S"=8 Kea"&' $A8 7?2AI&' ^(*7*Tab) (   !"./& S"=8

 7R 1$<*3( d(. Xc(*2b#&'(Tab)7?A8 F# B%A*=&  S&: !D2D&' S=8 7<r 

• (Navigatable?) :l7?AI&' S=8 +/4/&2J !D2D&' 7Dp#& c#3( B, 

  

Navigatable? 

Y/N  Tab 

Sequence  System 

Reaction  User 

Action  Default Format  Size 
Item 

Type  Item  
 

Y  1  Move 

Cursor to 

Password  
Enter 

Data  Empty 

with 

cursor 

A(20)  20 Chars  Text 

Field  User 

Name  
Y  2  --  Enter 

Data  Empty X(20)  20 Chars  Text 

Field  Password  
N 4  Exit from 

System  Press 

Button  Active -- 

  
0.5X2.5 

Cm  Button  Exit  
N  5  Show 

Chng_psw 

form  
Press 

Button  Inactiv

e 

--  0.5X3.5 

Cm  Button  Change 

Password  
N  3  Show 

Main form 

and hide 

login form  

Press 

Button  Inactiv

e 

--  0.5X2.5 

Cm  Button  Login  

  

 B[D&')3(: !D2D +?/ !%(T/ B/<$ B[D&' W\ !A(J#&' 12UA&' )1(  

  

      B[D&' 52(/*.# 06'74 2A&/2. /&)3(         !3"#< S"=8 Q/*.* !D2D&' F- 2A$>/& X

W, 7?2A8:  

(Login,  Change Password, Exit, Password, User Name).  

 NET#\)(User Name : /"[* XN2(?A N2\7. F(7DI& L3*( W?A B%. F8 072J8 F

  9*&2.!(_'$*JZ'           07k"b&' 7Dp# 9(=8 7)U(/ 52A2(J&' F# N2s72\ !D2D&' c*\ $A8  .  B"#2I*(/

        c(*2b#&' !./& G(7K F8 9(=8 52A2(J&' B2<$hJ 1$<*3#&' 9I# .  $A8/62)*AZ'    9"*_JI* F# 

   07kb&' 7Dp# B%*A( 52A2(J&2J   S&:   B%.(Password) .       $"A8 B/V' /, 7?AI&' '@, ^(*7*/

R S=8 Kea&' 7)Tab .(07kb&' 7Dp# 9(=8 7)U( F- F[#(/ .7?2AI&' !(%J& '@[,/ ...  

B(<*O  P7'$&' QR(R8 O          L"a/&' F/[(3 +([ XN2(_2DA: !D2D&' +?*3 MA- /& 

    2)*J2*[J 1/%*3 W*&' 52#/=I#&' !(#[/ .           $"A8 ]7\/"A $)>&'/ 54/&' F# 1[ ca*( 2A, F#

 1'$<*3' +?/ !%(T/&'!D2DNE)3 La/&' F/[(3 +([/ X!D2D&' !>#7J $A8 m#7J#=& .  
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4.3 < )*B*B'( !.&/$' )("*B: 

Input Screens Design Guidelines  

52A2(J B2<$: !D2D 1(#?*J 12(%&' $A8 !(&2*&' 5'$2D7C'/ c_2?A&' H2J*hJ c?A( : 

•  !D2D F/[* F- ^>('CB2<$' !=)3 Z 1'$<*3)User Friendly.( 

• 3b*/ !=)3 B2<$C' !(=#8 F/[* F- ^>(2)3bAJ 2)3bA 7. 

•  kK<&' B_237 S=8 Q/*.* F- ^>((Error Messages) 9(JA*&' B_237/ (Warning 

Messages).  

•  B_23/ S=8 Q/*.* F- ^>(ZkK<&' +2D*[.  

• !D2D&' F# +$)&2J +(7I*=& !3(/7* S=8 Q/*.* F- ^>(.  

• !K(3J !D2D&' F/[* F- ^>(X Q- F-0$.'/ !(=#8 S=8 Q/*.* .  

•    2D&' F/[* F- ^>(  06'7%&' !=)3 !D.   Q-    F/[* F-       B"[ W\ F2[#&' PbA W\ 7?2AI&'

52D2D&'.  

•       W\ 6$J=& !D2D&' c*\ $A8'  X2)#'$<*3'  / S=8 `7.      Q@"&' B%.&' S=8 7Dp#&' La

9(\ 52A2(J&' B2<$: 1$<*3#&' -$J(3.  

• B/%.&' $.- W\ kK< d/$. $A8X  M(7.* S=8 `7.'7Dp#&' S&: B%.&' M&@ !('$J. 

•     1'$<*3' F# B=4  c(*2b#&' !./=& 1$<*3#&'  XF2[#C' 7$4    Q-     07k"b&' S=8 $#*I( 9=I>' .

62K<V' B(=%* S=8 $823(/ 12UA&' 1'$<*3' 1$<*3#&' S=8 B)3( M&@ F: .  

• 07# F# 7T[- !#/=I#&' PbA F8 1$<*3#&' Bk3* Z F- B/2..  

•       B/%.&'/ !(72J>C' B/%.&' F(J R(#      - 1'$<*"32J M&@/ X!D2D&' S=8 !(72(*<Z'  F'/"&

!(72J>C' B/%.=& !b=*<# /- B/%.&' ]@, ^A2>J NET# !#>A&2[ 072D: La/J. 

•      93bA B%. B[ 73b( F- ^>(:         07kb&' 7Dp# La/ $A8 NET# q(72*&' B%. B[D 72)Uh[  

  /-   7)U* 9(=8 !D2D&' 7Dp#    0$823# !&237 )Hint(        B"%.&' '@", B[D S=8 Q/*.* 

W*o2[: )dd/mm/yyyy(.  

• >*# !%(7K 1$<*3'9(JA*&'/ kK<&' B_237& !3A2.  

•     0$823#&' 52D2D 1$<*3'(Help)  F(#$<*3#&' 0$823#&        F/"[( F- S"=8 `7.'/ X

0$.'/ !3J[J NE)3 2,p28$*3' /- 7T[V' S=8 F(*3J[.  
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4.  :.:*3$'( !.&/$Output Reports Design  

             )#'$<*"3' 07"T[& M&@/ X52D2D&' 1(#?* F8 !(#,- B%( Z 7(72%*&' 1(#?* F: 2

       12UA&' g2>A S=8 1[.&2J F/#/%( F(#$<*3#&' F# 7(T[/   /-       W"*&' 7(72%*&' BE< F# 9=D\

12UA&' 2)>*A( .7(72%*&' 1(#?* !(=#I& !#RE&' !(2AI&' 62K8: F# $J Z M&@& .  

1/%*3O P7'$&' QR(R8O            H'/"A- S"=8 +7I*&2J 0$./&' F# 13%&' '@, BE< F# 

    #?*&' !(=#8 5'/K< !3'7$/ 7(72%*&' !\2aC2J X1(   S&:        S"=8 $823"* !"#28 5'$2D7:

0$(> 7(72%* 1(#?*.  

  

1.4 :.:*3$'( G(-?6  Types of Reports  

    XH'/A- 0$8 7(72%*=&/     !A(I# !b(U// !b=*<# `_2?< H/A B[& ./  `(<=* F[#(

W=( 2#[ H'/AV' ]@,: 

! ' 7(72%*&'Z !(723b*3(Query Reports)  :' 7(7%*&' Z  7"(7%* F8 072J8  Q723b*3

 !=#> F8 m*A(' !K(3J !(723b*3(Query Statement).   

! ' 7(72%*&'Z !(=(?b*&' !(723b*3(Detail Reports) : !=#> F8 m*A( 7(7%* F8 072J8

52A2(J&' 0$824 F# +=# F# 7T[- KJ7* !J[7# !(723b*3'. 

!   !(?(<=*&' 7(72%*&')(Summary Reports :  7(72"%* F"8 072J8   S"=8 Q/"*.* 

    ]@, 7J*I* '@& X07'$C' F# 2)J=K 1*( W*&' ![7D&' W\ !(#/(&' 52(=#I&' m_2*A& 52?<=#

!(7'$C' 7(72%*&' F# 7(72%*&'. 

! ' 7(72%*&'Z !(_2AT*3)Exception Reports :(    L"a/ F"8 m*"A* W*&' 7(72%*&' W,/

9T/$. 54/J F)[*&' F[#( Z/ X77[# 7(s W_2AT*3' . 

! $&' 7(72%*&' !(7/)Periodic Reports :( XQ7/$ B[D"J 7$?* W*&' 7(72%*&' W, Q- 

      GJ3# B[DJ N2#/=I# F/[( 2)J=K 54/ F- .       S"=8 NZ2T# 7J*I( ^&2K&' 52#E8 +D[/

W3'7$ B?\ B[ !(2)A W\ 9*82JK 1** 9A: @: X7(72%*&' F# H/A&' '@, . 

 

  

 /0&1%& 23"40%& '+,-.)4( 
$<*3' F(J/ 7(72%*&' H'/A- $$82)A# B[ 52#'.  
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2.4 :.:*3$'( !.&/$ 2.@&8Reports Design Process   

    !#28 !(AJ M2A,(Format)       X2,R/2>* L(K*3A Z 7(7%* B[& 1(#?*\   Q-   Z 7(7%*

Q/*.( F- $JS=8 iIJ  /-  S=8 7(7%*&' !(AJJ S#3( 2# '@,/ X!(&2*&' K2%A&' B[(Report 

Formatting):  

!    7(7%*&' !3(/7*)Report Heading :(    07"#&/ 7"(7%*&' !"('$J W\ ^*[( 2# W,/

 B[D&' W\ !./*b#&' P$%&' !I#2>[ X0$.'/)4.(  

!  !.b?&' !3(/7*(Page Heading) :     F"# !.b"? B"[ P-7 S"=8 ^*[( 2# W,/

 B[D&' W\ q(72*&'/ ^EK&' !#_2%[ X7(7%*&')4.( 

! !=?2b&' !3(/7*&')(Control Heading :   F"8 52"A2(J !#_24 B?b( 2# W,/  t7"<-

               S"&/V' !A3"&' ^E"K[ X52A2(J&' ]@, !('$J W\ !J/*[# !3(/7*&' ]@, F/[* d(.J

 B[D&' W\ !(A2T&' !A3&' ^EK/)4(.  

!  $/#2I&' 13')Column Heading( : $J E\ B/$> B[D S=8 !J*7# 52A2(J&' 5A2[ '@:

 B[D&' W\ !#EI&'/ 13Z2[ XB/$>&' 0$#8- F# $/#28 B[& 13' $/>/ F#)4(.  

! &' B?b#&' 7K3)A Detail Line(:  ]@")& 13' F/$J !=?bA# !#/=I# $/>/ R/>( Z 

 BT# X!#/=I#&'"W=[&' ^EK&' $$8 }=J( " : B[D&' W\)4.(    

!  !=?2b&' !(D2.&')Control Footing:(  W"\ ^z*[~* 2)A[&/ !=?2b&' !3(/7*&' 9JD* ]@, 

  [ X52A2(J&' !(2)A  ^EK 62#3- !#_24 !(2)A&'A/ S&/- !A3 !A3&'  ^EK 62#3- !#_24 !(2)

!(A2T&'.  

!  !.b?&' !(D2.)(Page Footing :   F"# !.b"? B[ !(2)A W\ 77[(/ ^*[( 2# W,/

 B[D&' W\ !.b?&' 147 BT# X7(7%*&' 52.b?)4 .(   

!  !(D2.7(7%*&' )(Report Footing :   0$".'/ 07"#&/ 7(7%*&' !(2)A W\ ^*[( 2# W,/

 B[D&' W\ !#_2%&' !(2)A BT# XK%\)4 .( 

  

 /0&1%& 23"40%& '+,-.)5(  

2)A# B[ 52#'$<*3'/ +(7I* F(J/ X7(7%*&' !(AJ 7?2A8 $$8.  

  

 K7*D( ZO  P7'$&' QR(R8 O            Z 2"#A:/ K2"%A&' ]@, B[ S=8 7(7%*&' Q/*.( F- 

     2,7(s S=8 Q/*.( F- 7(7%*=& R/>( ./  B[D&')4(        S"=8 Q/*.( 7(7%* S=8 NZ2T# 7J*I( 

$)J M&@/ K2%A&' ]@, B[c(a/*&' +.  
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!./*b#&' P$%&' !I#2>  

^EK&' !#_24  

2003/6/2  

!#EI&'             13C'  

       W=8 $#.#90  

      c&2? $s785  

S&/V' !A3&' ^EK !(2)A  

!(A2T&' !A3&' ^EK:  

  

1 of 2 

^EK&' !#_24  

  

2003/6/2  

!#EI&'           13C'  

        13'7 7(#370  

         c&2? 2(&'$93  

!(A2T&' !A3&' ^EK !(2)A  

W=[&' ^EK&' $$8 }=J(:40000  

!#_2%&' !(2)A  

2 of 2  

  

 B[D&')4(:!=#2[ !(AJ S=8 Q/*.( 7(7%*   

  

         X!3(_7 5'/K< dET F# 7(72%*&' 1(#?* !(=#8 F/[**/    W\ 2)=(?2b* F2(J F[#(

!(*o' K2%A&':  

A%"B& C"D=%& :'()* EF 2-?&?3?40%& G$   

  7(7%*&' 137 F[#(          B($I*&' ^I?( !%(7K&' ]@, W\ F[&/ !47/&'/ 1=%&' 1'$<*32J 

    F[#(/ X1(#?*&' S=8'   !(>#7J 1'$<*3 )Excel(   /-       1(#?*&' B($I* F/[( d(. 2))J2D 2#

' F[#( 2#[ XNE)3$<*3' 1 0$823#&' 52(>#7J&' t$.: (CASE Tool)   Xi7"e&' '@")& 

M3(J B'/>(\ !(>#7J[ /- B['7/-.  

  

3.*3( 137&' $A8!(&2*&' R/#7&' 1'$<*3' F:  

! 7(7%*&' 72K: S=8 !&Z$=& i(7I&' K<&'.  

! Xs1247V'/ +/7.&' S=8 !&Z$=& .  

! AsK%\ +/7.&' S=8 !&Z$=& .  

! 9sK%\ 1247V' S=8 !&Z$=& .  

! !&Z$ S&: 7(7%*&' !47/ S=8 N2%J3# !8/JK#&' 52#/=I#&'2)#3'/ !33p#&' 72ID[ X.   

! zD&' !K7)O ([2#- S=8 !&Z$=&LK%&' F. 

  

 B[D&')5 (7[@&' !bAr R/#7&' 9(\ 5#$<*3' 7(7%* 1(#?*& NZ2T# F(J(.  
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XXXXXXXXXXXXXXXXXXXXXX 

COURSE SCHEDULE 

 

 

DATE:dd/mm/yyyy    

TIME: hh:mm    

 

 

 

Student Id: XXXXXXXX 

Student Name: AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Semester: XXXXXXXXX 

Year: 9999 

Major: AAAAAAAAAAAAAAA    Degree: 

AAAAAAAA 

 

 

 

Course 

No. 

Course Name  Section Day Time 

From 

Time 

To 

Credit 

Hours 

 

9999 

 

 

 

 

 

 

 

 

 

XXXXXXXXXXXXXX   

9 

 

AAA

 

99:99

 

99:99 

 

9 

 

 

End of Report 

 

Page: 99/99 

 

--------------------------------------------------------------------------------------------------- 

For Official Use Only 

 

Name:AAAAAAAAAAAAAAAAAAAAA  
Number: 9999999999 

 

 B[D&')5(: 7(7%* 1(#?*& B2T#  
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  U.ZO P7'$&' QR(R8O            S"=8 !"&Z$=& !=?"bA# !.b"? 1'$<*3' F[#( 9A- 

      7(7%*&' S=8 N2%J3# !8/JK#&' 52#/=I#&' 8 2,R((#*&     W"*&' 52#/=I#&' F 1/%("3  12"UA&'  

2)*82JKJ .  B[D&')6(    52#/=I#&' F(J(    7(7%*&' S=8 N2%J3# !8/JK#&'      B[D"&' W"\ $7'/&' 

)5.(  

  

 

  

COURSE SCHEDULE 

 

 DATE:  

 TIME:  

 

 

 

 

 

 

 

 

 

 

 

 

-------------------------------------------------------------------------------------------- 

For Official Use Only 

 

 

 

 

 

 B[D&')6(: B[D&' W\ $7'/&' 7(7%*&' S=8 N2%J3# !8/JK#&' 52#/=I#&' )5(  

  

&'3<;8%& C"D=% :?3?40%& 6;$"+H$  

              12UA 62AJ BJ X^/32.&' S=8 B#I( m#2A7J 62AJ K%\ P(& !#UAV' B=.# B#8 F:

9A(A'/4/ 9*'6'7>:/ 9*R)>-/ 9*2(>#7JJ B#2[*# B#2[ ./ F: +2[ 7(s ]$./ 7(7%*&' 1(#?*

                53"(&/ 7(7%*&' +?* W*&' 52#/=I#&' iIJ !J2*[ F# $J Z M&@=\  X7?2AI&' ]@, 62AJ&

  1(#?*&' W\ !A#a*# ./         XF/">#7J#&' 52"#/=I#&' ]@", F# $(b*3(/ /"bU/#   B(eD"*&' 
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(Operators)      !s72b&' 7(7%*&' G'7/- LJK* W*&' !IJK#&'/ X .    52"#/=I#&' ]@", Q/*.*/O 

R(R8P7'$&' QO!(&2*&' K2%A&' S=8 :   

! ^(*7*&' :         w62AJ 7(7%*&' 52#/=I# ^(*7* 1*( Q@&' $/#2I&' 13' 7[@ 1*(   N2(&R2A* 2#: 9(=8  

  /-  XN2($82?*/         B/$> B[D S=8 7(7%*&' S=8 52A2(J $/>/ !&2. W\ 1$<*3( .  ]@, $(b*

F(>#7J#&' !#/=I#&'.  

! 52.b? $$8 B$I#7(7%*&' .   

! 7'7[* B$I#W\ 9*82JK !A3&' .  

!  q3A&' $$8  $.'/&' 7(7%*=& !J/=K#&'  .   F(*%J23"&' F("*K%A&'/ !K%A&' ]@, F# m*A( d(.

      12I&' !('$J W\ 2,R()>* ^>'/&' G'7/V' $$8 ./        X!"IJK#&' 52"#/=I#&' ]@", $"(b*

/m#7J#&'/ XB(eD*&' +U/#.  

! q3A&' !%(7K (Duplication Method) :T[- B#8 $'7#&' !%(7K&' F2(J 2A, $/?%#&' 7

   7(7%*=& 2)(\ !<3A F# .       1'$<*32J F/[* F- 2#: q3A&' !%(7KG7/ F/J7[    /-   F/[( F-

93bA 7(7%*&' G7/AJ7[# N2 /- q3A&' !&r 1'$<*32J .  

! G7/&' H/A:9(\ 7J(2b&' 0$2# !J3A/ 9AR// 9#>.J $$.( .  

!  L(R/*&' !%(7K:           $A8 0$/>/#&' !3(_7&' !IJ2K&' S=8 F2(.V' iIJ W\ 7(7%*&' LJK(

#   5A2[ '@:/ X12UA&' BeD            $"IJ 7"(7%*&' L(R/* !%(7K !\7I# ^>(\ X!&2.&' W, ]@,

BeD#&' BJ4 F# 9*82JK.  

!  !(73&' !>7$ :       dJI&' F# 7(7%*&' S=8 U2b.=& !#/=I#&' ]@, 1$<*3*   /-    9"(&: B/?/&'

!(87D 7(s !%(7KJ.   

! 9A# `=<*&' !%(7K (Disposal Method) :     +7?"*&' !"(b([ !"K%A&' ]@", +?*

&2JXUb.( Fk[ X9*6'74 $IJ 7(7%* /- G�R#{( /- NET# FE8C' 52./& S=8 G=I(. 

  

I3?J0 )1( 
g7*4' B[D&' W\ $7'/&' 7(7%*=& 52#/=I# )5(.  

  

'8%;8%& C"D=%& :?3?;40%;7 :;=%& 6;<;37%& K"$;L G7&  

               62#"3-/ B/"%. F# 7(7%*&' W\ $7( 2#& N'7(3b* WKI( 9AkJ 52A2(J&' P/#24 $(b(

2A2(J       12UA&' !A2(?/ !>#7J&' 52(=#8 W\ $(b( /,/ X5 ./    7(72%*&2J `2<&' 52A2(J&' P/#24

9JD(   S&:       52A2(J&' 0$82%J `2<&' 52A2(J&' P/#24 7(J[ $. ./  B[D&')7(     P/#2"4 F("J( 

 B[D&' W\ $7'/&' 7(7%*=& 52A2(J)5(.  
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Data Dictionary for Course Schedule  

Item Type  Length Format Notes 

Date Date 8  dd/mm/yyyy Report issuing date  
Time Time 4 hh:mm Report issuing time 

Major Alphabetic 15 A(15) Student Major 

Degree Alphabetic 8 A(8) Student Degree 

Year Numeric 4 9(4) Academic Year 

Course Name Alphanumeric 15 X(15)  

Semester Alphanumeric 9 X(9) Current Semester 

Student Id Alphanumeric 8 X(8)  

Student Name Alphabetic 35 X(35)  

Course No. Numeric 4 9(4)  

Section Numeric 1 9  

Day Alphabetic 3 A(3) Day Abbreviation: 

SUN, MON, TUE, 

WED, THU, FRI, 

SAT 

Time From Numeric 4 9(2):9(2) Course Starting Time 

Time To Numeric 4 9(2):9(2) Course Ending Time 

Credit Hours Numeric 1 9 Course Credit Hours 

Page Numeric 4 99/99 Page of Report with 

format: current 

page/total pages 

Name Alphabetic 21 A(21) Registrar Name 

Number Numeric 10 9(10) Registrar Number 

  
 B[D&')7(:7(72%*&2J `2< 52A2(J P/#24   

  

3.4 :.:*3$'( !.&/$' )("*B:<  

Reports Design Guidelines  

          X1$<*3"#&' W"a7* 0$(b#/ 0$(> 7(72%* S=8 B/?.=&   M.?"AAO   QR"(R8 

P7'$&'O7(72%*&' 1(#?* $A8 !(&2*&' 5'$2D7C' H2J*hJ :  

!  ^>(F-.a'/ 7(7%*&' F/[( N2%(4$/ N2. 

!  ^>(F-1)b&' B)3 7(7%*&' F/[( .  

!   ^>(F-   J*7# 7(7%*&' F/[( N2   N2J(*7* N2(%KA#        +D[ W\ NZ/- 12UA&' 13' !J2*[[ X&' 52#EI

52#EI&' ;'7$: BJ4 M&@/ ^&2K&' 13' 9IJ*( 7(7%*&' 13' 1T.  

!   ^>('   !J32A#&' ;'7<C' !=(3/ 1'$<*3  !D2D&' BT# X   /- !IJ2K&'   /-     B_2"3/ F# 2,7(s

;'7<C' 

!       !473&' F# 7(7%*&' !(2#.& B_23/ 62AJ ^>(   /-       S#3*/ X!(87D 7(s !%(7KJ 9J dJI&'

  J B_23/&' ]@,  07K(3&'/ KJa&' !#UAk     F8 072J8 W,/       5'6'7">C' F"# !"8/#>#
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      2# B[ F# 6WD&' !(2#."&A  2)A# 9(=8 +2<   &' F# d(. X     !"(/$( F/"[* F- F[##  /- 

!(&r. 

  F:    (72%*&2J `2<&' 07K(3&'/ KJa&' 12UA7      5'6'7>C' F# !8/#># F8 072J8

+$)*   S&:     62K<V' 7/)U LA#W\ 7(7%*&'  /  ' LA#Z     N2"($2#/ N2(/AI# 7(7%*&' !473/ B2(*. X

!(&2*&' K2%A&' S=8 Q/*.(/:  

o  S=8 7(7%*&' Q/*.( F- ^>(52.b?&' 1247-B[D S=8 F/[* F- Bab(/ X page of 

Total NET#\ X3 of 20- F# !T&2T&' !.b?&' WAI* !.b? F(7D8 B?.  

o S=8 7(7%*&' Q/*.( F- ^>(54/&'/ q(72*&' .  

o  7)U( F- ^>(12UA&' 13'7(7%*&' S=8 .  

o         S=8 7(72%*&' H'/A- iIJ Q/*.* F- ^>( !=3=3*#&' 1247V'     52.b?&' 1247- F# NZ$J 

NET# 52[(D&' 7*2\$[.  

o  F(JA F- ^>(L(R/* !%(7K7(7%* B[ .  

o  F(JA F- ^>(*&' F# `=<*&' !%(7K9&2#I*3' $IJ 7(7%.  

o ' ^>(Z!A(#- F[2#- W\ !#)#&' 7(72%*&2J U2b*..  

o q3A7(72%*&' B?V' F8 +=*<* F- ^>( .  

  

  

5 .2/D#'(  

             1$<*3"* 2")AV 1(#?*&' 5'/K< 1,- F# 7(72%*&'/ B2<$C' 52D2D 1(#?* F:

                /"[* 2"# N2J&2s W)\ X12UA&' F# 2,7(s t7( $2[( Z/ F(#$<*3#&' BJ4 F# 7(J[ B[DJ F

X12UA&' S=8 $(./&' 9#[. 7$?# Q- 12UA&' BDb* F- F[##&' F# 9A- /- 9.>A*.  

              Q-7 @<- ^>( 2#[ X7(72%*&'/ 52D2D=& 0$(> 1(#?* G7K H2J*: F# $J Z XM&@& 

              1'$<*"3Z' 52")>'/ 1(#?* S#3( M&@& X2)#(#?* 5'/K< F# 0/K< B[ W\ 1$<*3#&'

1$<*3#=& 9>/#&' 1(#?*&2J.  

     ]@, W\ 1* $%&0$./&'O  P7'$&' QR(R8 O        52")>'/ 1(#?"*& 0$(> G7K g7D 

       1(#?*=& !#2)&' 5'$2D7C' iIJ F2(J 1* $4/ X1'$<*3Z' .        F"# $"J Z 9A- 2A(-7 XN'7(<-/

       H/7D#&' 7(s 1'$<*3Z' F# 52D2D&' !(2#.& B_23/J 7([b*&'   /-    !(2#./ X!_K2<&' 52A2(J&'

H/7D#&' 7(s B/?/&' F# 7(72%*&' /-  Q/*.* F-!_K2< 52#/=I# S=8.  
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6 . 2.%(:"'( 0"1-'( E8 21&'2H%*$'(  

           M$823"*/ X+2A"?V' 1(#?"* !(=#8 g7DJ !I32*&' !(3'7$&' 0$./&' SAI*O 

 P7'$&' QR(R8O   S=8  1)\   52(A%*&'/ G7K&' & !IJ*#&'   $(> B[DJ +2A?V' 1(#?*   d"(. X

  1/%A3 G7K*&' 0$28hJ   S&:       W*&' G7K&'/ 52A/A([&'/ +2A?V' 1(,2b#      W"\ 2).7"D 1"*

    77%#&' '@, F# !%J23&' 5'$./&'          W*&' 1(,2b#&'/ G7K&' F# !8/#># 1($%*J 1/%A3 1T F#/ 

$823* S=8        1(#?*&' 0$/> !\7I#/ +2A?V' 1(#?* !\2aC2J   S&:  7K&' 1(#?*  !?2<&' G

J+2A?V' �M=*.  

  

  

7 .)*I.:"$'( )*I*,<  

 ^(7$*)1(  

! ^(*7*&' :' 13' ^3. N2($82?* 7(7%*&' ^*7(^&2K&.  

! 52.b?&' $$8 B$I# :3  52.b? X 1000.  

! 7'7[*&' B$I# : LJK(3 !A3&' W\ 5'7# )1/1/ 1/6 / 1/9(.  

! q3A&' $$8 : F(*<3A)WAI#&' 13%=& !<3A/ ^&2K=& !<3A(.  

! q3A&' !%(7K :FJ7[# G7/.  

! G7/&' H/A :A4           80 Grams          70% Fiber.  

! L(R/*&' !%(7K:  *7[3& $(&2J 1=3(WAI#&' 13%&' 07(.  

! !(73&' !>7$ :' F[#( Z X!(&28Z 9(=8 HEKZ:WAI#&' ^&2K&' BJ4 F# .  

! 9A# `=<*&' !%(7K :' $IJ GR#(Z1'$<*3.  
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8 .)*1@J/&'( ":%&  

M  J"$;H%& 2-&Column Heading:   $"J E\ B/$> B[D S=8 !J*7# 52A2(J&' 5A2[ '@:

' 0$#8- F# $/#28 B[& 13' $/>/ F#B/$>&.  

M   6780%&Validation:    F8 072J8  !(>#7J !(&r !%(7K      X!=<$#&' 52A2(J&' !.? F# $[k*=& 

/H'/AV' F# $($I&' S=8 Q/*.*.  

M   54(0%&Verification:     F8 072J8 G%.*&' !(/$( !%(7K      $"[k*=& 52A2(J&' B<$# 2)IJ*( 

      X2)&2<$: $A8 52A2(J&' ]@, F#\    F/[* F- 2#h B2<$C' 0$28hJ *7# F(   /-    PbA"& 7T[-

   2)*A72%#/ X52A2(J&'2)aIJ JXiIJ   /-          !"(/, F"# $"[k*&2J 1$<*3#&' 12(%[ 7UA&2J

!(?<D&' 9*(/, W\ 7UA&2J F/JR&'.  

M  ?3?40%& '-3"?0Report Heading: 0$.'/ 07#&/ 7(7%*&' !('$J W\ ^*[( 2# W,/.  

M  '()*%& '-3"?0Page Heading: F# !.b? B[ P-7 S=8 ^*[( 2# W,/7(7%*&' . 

M  '+*;)%& '-3"?0%&Control Heading:  d(.J t7<- F8 52A2(J !#_24 B?b( 2# W,/

52A2(J&' ]@, !('$J W\ !J/*[# !3(/7*&' ]@, F/[*.  

M  2J=0-$+% NO"$%& 23$*0%&User-Centered Design:    1$<*3"#=& 9">/#&' 1(#?*&'

     1(#?*&' !(=#8 W\ 1$<*3#&' M'7D: WAI( F()>/J   X\ F- 2#h     L"# 1$<*3#&' M7*D( 

     6R> F/[(/ 1(#?*&' !(=#8 W\ F(##?#&'N'   &' G(7\ F#  "*#?(1  X 2"�#:/ F-    1/"%( 

9A# 62)*AZ' $IJ 1(#?*&' 1((%* !(=#IJ 1$<*3#&' .  

M  ?3?;40%&'3,;<80-P& Exception Reports:     L"a/ F"8 m*"A* W*&' 7(72%*&' W,/

'9T/$. 54/J F)[*&' F[#( Z/ X77[# 7(s W_2AT*3 .  

M  ?3?;40%&'3?;-)0-P& Query Reports: ' 7(7%*&'Z  m*"A( 7(7%* F8 072J8 Q723b*3

 !=#> F8' !K(3J !(723b*3(Query Statement) .  

M  ?3?;40%&'3?;-)0-P& '3+3*)0%& Detail Reports:   !"=#> F8 m*A( 7(7%* F8 072J8

'52A2(J&' 0$824 F# +=# F# 7T[- KJ7* !J[7# !(723b*3.  

M 0%&  '3*Q3=+0%& ?3?;4Summary Reports:  52?<=# S=8 Q/*.* 7(72%* F8 072J8

                ]@", 7"J*I* '@"& X07'$C' F# 2)J=K 1*( W*&' ![7D&' W\ !(#/(&' 52(=#I&' m_2*A&

!(7'$C' 7(72%*&' F# 7(72%*&'.  

M  '3?"J%& ?3?;40%&Periodic Reports: XQ7/$ B[DJ 7$?* W*&' 7(72%*&' W, Q-  F-

 )J=K 54/    GJ3# B[DJ N2#/=I# F/[( 2 ./       S"=8 NZ2T# 7J*I( ^&2K&' 52#E8 +D[

@: X7(72%*&' F# H/A&' '@,9A:  1**W3'7$ B?\ B[ !(2)A W\ 9*82JK . 
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M  '3>;(?3?40%& Report Footing: K%\ 0$.'/ 07#&/ 7(7%*&' !(2)A W\ ^*[( 2# W,/ .  

M  '()*%& '3>;(Page Footing: A W\ 77[(/ ^*[( 2# W,/    F"# !.b"? B"[ !(2)

7(7%*&' 52.b?.  

M  '+*;)%& '3>;(%&Control Footing:   W"\ ^z*[~* 2)A[&/ !=?2b&' !3(/7*&' 9JD* ]@,

52A2(J&' !(2)A.  

M  ?R;S%& J("B& ?;3=%& E4(Radio Button:  S=8 52A2(J&' B2<$: B/%. H'/A- F# H/A

  X!D2D&'/  1$<*3(Z      /[*/ X5'72(< 0$8 F# $.'/ 72(< 72(*<    5'72(<&' ]@, F 0$28

     !D2D&' S=8 2)I(#> 07,2U/ X0$/$.#/ !=(=4 ./     H/A&' '@, 5'R(# F# 9"A-   B)"3 

'Z    $#2> 9A[&/ X1'$<*3(Static)   Q- 9A-         B($"I* 2"A(=8 ^">/*( 5'72(<&' B($I*& 

9J !?2<&' !>#7J&'.  

M  /)=$%& J("B& ?;3=%& E4(Combo Box:  S=8 52A2(J&' B2<$: B/%. H'/A- F# H/A

'  X!D2D&/  1$<*3(Z       X5'72(< 0$8 F# $.'/ 72(< 72(*</    5'72(<&' ]@, F/[* 0$28

       B/V' 72(<&' '$8 !D2D&' S=8 07,2U 7(s/ X07(T[ ./      H/"A&' '@, 5'R(# F# 9"A- 

  B)3Z'    $#2> 7(s/ X1'$<*3(Dynamic)   Q-       2A(=8 ^>/*( Z 5'72(<&' B($I*& 9A'

      @ L(K*3A 2AA[&/ X9J !?2<&' !>#7J&' B($I*    BE< F# M& B($"I*&'     0$"824 S"=8 

52A2(J&'.  

M  CJJH0$%& 6&?;3=%& E4(Check List:     S"=8 52"A2(J&' B2"<$: B/%. H'/A- F# H/A

  X!D2D&'/       !D2D&' S=8 07,2U F/[* 5'72(< 0$8 72(*<Z 1$<*3( ./   '@, 5'R(# F#

 - H/A&'  ' B)3 9A  1'$<*3Z    $#2> 9A[&/ XN2a(-(Static)   Q- 9A-    '72"(<&' B($"I*&  5

9J !?2<&' !>#7J&' B($I* 2A(=8 ^>/*(.  

M  /*<%& E4(%&Text Field:      X!D2D"&' S"=8 52"A2(J&' B2"<$: B/%. H'/A- F# H/A

/        c(*2b#&' !./& G(7K F8 52A2(J&' B2<$C H/A&' '@, 1$<*3( ./    9*2_("3 F# 9"A- 

         !(/&/V' F/[* M&@& X!=<$#&' 52A2(J&' !.?J 1[.*&' ^I?(  0$28    H/"A 72(*<' W\

'M&@& 2A77Ka' '@: Z: H/A&' '@, 1$<*3( Z/ Xt7<V' H'/Au& B%.& .  

M  E*)$%& ?D-%&A Detail Line:   F/$"J !=?bA# !#/=I# $/>/ R/>( Z'   ]@")& 1"3

!#/=I#&'.   

M :(9  6;<;=%&Check Digits:  F8 072J8 !"=<$#&' 52A2(J&' S=8 @bA* !(J23. !(=#8 

    J3# !#/=I# !>(*AJ 2)>_2*A !A72%#/        $"[k*A XF(*%J2K*# 7(s F2*>(*A&' 5A2[ '@h\ XN2%

      !=<$#&' 52A2(J&' W\ kK< $/>/ F# 2,$A8 ./   !%(7K&' ]@,     +2D"*[' S"=8 $823*

Bz<${#&' B%.&' W\ 62K<V'.  



  205

M  T1"$<'>;>%& ". ?3?40%& User Interface Prototype:  7(s 1(#?* F8 072J8 /,

 !D2D=& m#7J#   /- 7(7%*&'  G7/&' S=8    /- 32J    ' !=)3 52(>#7J&' $.- 1'$<*Z 1'$<*3

BT#  M3(J B'/>(\    /-   XB['7/-7('  2,'1$<*3#&        2")(\ 9"(-7 @<-/ 2)#((%* B>- F#  X

/        $)> F/$J 62D( 2# 7(e( F- 1$<*3#=& F[#( 2,$A8   /-  5"4/   /-     $"A8/ X+(&2"[*

 S=8 G2b*Z'&' W_2)A&' B[D!D2D=& /- 7(7%*&'X 1#?#&' 1/%( 2)*>#7JJ.  

  

  

9 .,(:&'(K  
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1 .1),2)/&  

1.1,(3)*   

 NG RO,- ST7'$&' UL(L8 S V&:    77"%# M"# !D"32*&' .$/0&' "1380  W"(I/* 

2)#(#=*0 !#X<>'" M'0<DG E,0 Y"+2<=>' 1(#=*."  

  $D(   +2<=>' 1(#=* - M# 0@K 1,5'  1(#=*&' !I/7#     M: B(/ Y   .$"#*D#&' 1X<&'

   !<0<(F&' VI8 &' M#  MF##M-    Z '7([F .$%D# M0F*  0 YMF&   1(#="* $0C0G    \& $"(C   +2<"=

     R'$C RO)3 1#=#&'0 WI/#&' W#8 ]G=(          12"X< V"I8 W=/<3 2<<- VI8 .0O8 YR'73(#0 

       !^2_`2G Y!I)3 9*<2(= M0F*0 62<G&'0 1)A&' W)3 W2D^   V&:      W($D*&' W)3&' M# R2<7# 9<0F

9(I8.  

   ab, N$823*.$/0&' S   UL(L8 T7'$&'S   VI8   1")^      E"*&' 52"(<%*&'0 ?7"@&'

$823*     $(C WFPG +2<=>' 1(#=* VI8 N   B(/ Y  10%<3   ?7"@*&' .$2"8cG    V"&:   1(,2"A#

     E*&' ?7@&'0 52<0<(F&'0 +2<=>'       77%#&' 'b, M# !%G23&' 5'$/0&' E^ 2)/7P 1*   1[ M#0 

       $823* E*&' 1(,2A#&'0 ?7@&' M# !80#C# 1($%*G 10%<3 VI8      !"^7D#0 +2<=>' 1(#=* 

 1(#=*&' .$0C!^2_`2G V&: 7@&' 1(#=*G !=2K&' ?+2<=>' dNI*.  

  

2.1+,-./& !&,45   

( N<# Q40* –  T7'$&' UL(L8  S  ' $DGH         M0"F* M- .$"/0&' ab, !3'7$ M# 62)*<

M- VI8 R'7$24:  

1 (!(#,- ]_0* +2<=>' 1(#=*.  

2 (9C0>' $$D*0 B(70*&' 1(,2A# e7P*EF(#2<($&' @2G*7H'0 .  

3 (1(#=*&' .$0C 7((2D# W#D*3* . 

4(  ?7@ 7Fb*+2<=>' +(=0*.  
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3.1+,-./& '"675   

.$/0&' ab, 13%* V&: !*3!3(f7 1234-  :  

 W0>' 13%&' :  (#=* !(#,- M(G(     +$)&' E@J( 'b,0 947@0 +2<=>' 1 W0>'  . 2#-

 E<2[&' 13%&' :     2)*(A(F0 B(70*&' !(&g M(G(^0   +$)&' E@J(E<2[&'.    M(/ E^   ]"_0(  13"%&'

B&2[&':   9C0>' $$D* 10)A# 'b,0 Y    +$)&' E@J( E<2[&'.   QG'7&' 13%&' 2#- :    10")A# ]_0(^ 

     R2_(- E<2[&' +$)&' E@J(0 EF(#2<($&' @2G*7H'.    T#2K&' 13%&' E*h( 1[ :     7((2"D# Mi("G(& 

      B&2[&' +$)&' E@J( N&bG 0,0 1(#=*&' .$0C .   T$23&' 13%&' E*h( R'7(K-0:    !"(A(F j42<(& 

QG'7&' +$)&' N&bG R2%%/# ?7@&' +(=0*.  

  

4.1+,8"6)/& 0&9&:2/&   

           52#0ID# M# 9(0/* 2#& !(&2*&' QC'7#&' VI8 kO@`2G YT7'$&' UL(L8 YN/=<-

.$/0&' ab, k0_0#G ?ID** .$(A#:  

1. Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart and Winston, 1999. 

2. Kendal, K., and Kendal, J., Systems Analysis and Design, 5
th

 Ed., 2002. 

3. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 
4. Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.  

5. Baudoin, C. and Hollowell, G., Realizing The Object-Oriented Life 

Cycle, Prentice- Hall, 1996. 

6. Dewitz, S., Systems Analysis and Design and the Transition to Objects, 

McGraw-Hill, 1996. 

  

5.1+,-./& 16&:,/ ;(/< ="*-* ")   

    -$G* M- WG4S L(L8 T7'$&' US           !"f()*G 5"#4 N<- M# $Fh* .$/0&' ab, !3'7$G 

         D&' 7(FA*&'0 L(F7*&' VI8 N$823( 2## !3'7$I& l32<#&' m$2)&' M2F#&'#(?Y    n7"/' 1[ 

            %*&' !If3- M8 !G2C`' !($CG W02/0 Y.$/0&' !3'7$& N)C0* E*&' 5'$2P7`' QG** VI8 1(0

              ?"#D*0 Y.$"/0&' 5280"_0# !"DC'7# VI8 N$823* 2)<> Y52G(7$*&' W/0 YE*'b&'

2)&0/ N*2#0ID# .  
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2 .!"#$%& : >:?/&. 0"@$/& 

Classes: Attributes and Methods 

  M: !(323>' !(<G&'S  T7'$&' UL(L8 S    !<0<(F&' E, 12X< U>  (Object)   B"(/ Y

 ' M:<0<(F&  !   M8 .72G8  Wo[d#(Instance)    942%*P' 1*(  ' +<=&' M#Ub&  ( a70$G  !%(7@ ]_0

  Q(<=*  ab,52<0<(F&'.   M:0   +2<=>'   E*&' E,p*      WF 2)(0*/* E*&' 52(I#D&'0 52<2(G&' +7D

!<0<(FY      ]_0* 52A= VI8 U0*/* !<0<(F WF0         M: B(/ Y!<0<(F&' 2)(^ 7#* E*&' 5H2/&' 

     !&2/ 2)& !<0<(F WF(State)    l3/ !&2/&' ab, $$/*0  #(4    52<2(G&' !   2)*2A"= E^ !<LK#&' 

  E^!X/& <(D# Y!         .$8 VI8 U0*/* 12X<&' E^ !<0<(F WF0 ?7@ 0 E"*&'  2,70$"G    $$"/* 

 Q(@*3* E*&' 52(I#D&'M-)G 10%* 2  ab,!<0<(F&' .  

  

 W2[#)1(  

      9#3' l&2@I& R2A<= 2<($& M- 2<_7^ 0&)Student (       WFP"&' E^ M(G# 0, 2#F)1(Y 

 B(/!(*q' 52A=&' U0*/(:  

(Name) :l&2@&' 13' W[#(0  

(Situation) : E#($2F>' l&2@&' Q_0 W[#(0)W0=A# Yl/3<# YWC3#(  

!(*q' ?7@&' U0*/(0:  

(Register-for-courses) :$'0#&' W(C3* E<D*0.  

(Add-drop-courses) :$'0# !^2_:0 l/3 E<D*0.  

  

 

 WFP&')1 :( +<=&'Student  

 

      4 5<2F 0& YW2[#&' W(G3 VI80 YMq'   !A=&' !#((Name)     $#/# E, M(D# l&2@& 

   !A=&' !#(40)(Situation   W0%< 2,$<8 YWC3# :         +<=&' 'b, M# !<0<(F ?2%*P' 1* $4 9<: 

              1* Ub&' +<=&' E^ .$0C0#&' ?7@&' b(A<*G 10%( M- l&2@&' 'b, Q(@*3(0 Y$#/# l&2@I&

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight

Dell E5450
Highlight
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 r9<# 942%*P'   U-         $'0"# +(_"(0 l/3(0 $'0# WC3( M- Q(@*3( .   X"/HS 8   UL"(L

T7'$&'S        9*2A= 1(4 E, !X/I&' ab, E^ 9*&2/ M-    U-        57"(J* 0"& MF&0 YWC3#0 $#/#

   !A=&' !#(4)Situation (RO[#   V&:     .$($C&' 9*&2/ ]G=* 2,$<8 YW0=A# :$#/# 0  W0=A#

 'bF,0 ...  

  

  

3. A(:.*/&Inheritance   

    M# 1s7&' VI82<<- Q(@*3<     W=A<# WFPG +2<=>' +(7D*    W"F U0*/( B(/G Y 

+<=          52A="&' ab, 5#L& 'b:0 Y9G !=2K&' 947@0 9*2A= VI8   0-     +2<"=> ?7"@&'

               M# $(L* !%(7@&' ab, M- H: Y2)(&: ;2*/* E*&' +2<=>' WF& R'$$C# +(7D*&2G 10%< t7K-

             2)<- 1s7 .77F#&' ?7@&'0 52A=&' M# $(L* 2)<> Y9I($D*0 9*<2(=0 12X<&' 62<G !G0D=

$0D* V&: 7$=#&' TA<.  

/&'   $0D( !IFP#&' ab)& W   V&: :  .$281'$K*3' >'  +2<=&'^7D#!   52"323hF R2%G3"# 

\& !(&2/&' +2<=Y            R2%G3"# !"^7D#&' +2<=>' ab, ?7@0 52A= 1'$K*3' Q(@*3< B(/G

   60CI&' M0$ .$($C&' +2<=\&   V&:    !(<2[ .7# 2)A(7D* .$28: .    YB(70*&2G !(I#D&' ab, V#3*0

# !^7D#&' +2<=>' M- E<D* B(/.$($C&' 52A=I& 2)47@0 2)*2A= 5[i70 $4 R2%G3.  

   G B(70*&' !(I#8 1**    +<= +(7D*  T(f7  U0*/(VI8 52A=&'    E"*&' ?7@&'0 

   +2<=>' 2)C2*/*  Y!(87A&'             52A="&' ab", !"['70G 10"%* +2<=>' ab, WDC< 1[ M#0

M# 52(I#D&'0  +<=&'T(f7&' .  

    M# $($D&' N2<,52(&g B(70*&' Y   MF& 7[F-  )P ?7@&'   R.7:    WFPG R!['70&' 2# U$7^

(Single Inheritance) 0-  !['70&' WFPG $$D*#(Multiple Inheritance). 0  12"X< ](*(

     +<=I& U$7^ WFPG B(70*&'E87A&'  M# !['70&2G    +<=T(f7  @%^ $/'0     !"['70&' 2#- Y

  WFPG   ](*(^ $$D*#&I  +<=E87A&'  M# !['70&2G     M# 7[F-   +<=   !"(f2#7G&' !(&q2F YT(f7 

               2")& E)^ Y!<(A3&' M# 7Kq' 2)_DG B7*0 .72(3&' M# 2)47@0 2)*2A= uDG B7* E*&'

          62#&' ]@3 VI8 0A@* 540&' TA< E^0 !3G2(&' VI8 7(3*0 l(&'0$ .    7Fb"&2G 7($C&' M#0

&' 1XD# M- 12X< 1'$K*3' ](** 52<2(G&' $8'04 1X<0 !(C#7G&' ?7@&'U$7A&' B(70*@%^ .  

  

+,&-%& ./"0,%& '1234) 1(  

 v$$D*#&' B(70*&'0 U$7A&' B(70*&' M(G ?7A&' 2#  
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4.  ;B.%& ,,C*Polymorphism  

  B$/($D*$ 9C0>'          !"(87^ !<0<(F 2)& !3(f7 !<0<(F $0C0 !&2/ E^    0-   Y7"[F-

              V"I8 !"(87A&' 52<0<(F&' uDG U0*/*0 Y2# !%(7@ VI8 !3(f7&' !<0<(F&' U0*/* B(/G

     I*K# ?(G@*G MF&0 !%(7@&' ab, TA<     2)(^ .$0C0#&' !<0<(F&' 52GI@*# l3/ +.   M0"F*0

       .$7C# !3(f7&' !<0<(F&' E^ .$0C0#&' !%(7@&'(Abstract)   U-       ?"(G@*I& !"IG24 7(s 2)<-

       @%^ W2=*' !)C'0 M8 .72G8 2)<>(Interface)          E"^ .$0"C0#&' ?7"@&' 7"G*D* 2#<(G Y

7P2G# 2)*'$2<# MF#(0 W#2F&2G !%G@# R247@ !(87A&' 52<0<(F&'..   

            Q<="#F Y!"C#7G&'0 1(#=*&'0 W(I/*&' 7((2D# $(/0* VI8 10)A#&' 'b, $823(0

       U0IK&' L2)C0 YL2AI*&'0 Y0($'7&' W[# !(f2G7)F .L)C- Q<=( .      W"F M- +07"D#&' M#0

          L2)C M# !%(7@&' ab, +I*K* MF&0 YW(JP* !%(7@ 2)& !(f2G7)F&' .L)C>'    V"&:  7"Kg .

      10%( Y9C0>' $$D* 10)A# ?(G@*&0        .L")C>' RO[# 2)(#3(0 !3(f7 !<0<(F +(7D*G WI/#&'

              !"<0<(F +i7"D(0 YW(JP* YW2[#&' W(G3 VI8 V8$* .$7C# !%(7@ 2)(^ Q_(0 !(f2G7)F&'

E<D#&' L2)C&' W(JP*& !%(7@ 2)<# .$/'0 WF E^ Q_(0 L2)C WF& !(87^.  

   WFP&' M(G()2 (          !<0<(F VI8 WFP&' U0*/( B(/ Y9C0>' $$D* VI8 RH2[#!3(f7 :

Shape  !"(87^ 52<0<(F ![O[0 :(Circle, Triangle, Rectangle)    ab", M"# W"F0 Y

 !%(7@&' VI8 U0*/* 52<0<(F&'(Draw () ) 137* 2)<c^ !%(7@&' ab, 628$*3' $<8 MF&0 Y

 !<0<(F&' E^ .$0C0#&' !%(7@&' ab, 628$*3' $<D^ r2)(^ .$0C0#&' !<0<(F&' E^ $$/#&' WFP&'

Circle) ()<c^ 'bF,0 Y.7f'$ 137G 10%* 2 ...  

  

 WFP&')2 (9C0>' $$D* VI8 W2[#  
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5. DE()"#(,/& ?"F*:G&  Dynamic Binding  

          k0C7&2"G !"<0<(F&' VI8 E<G#&' 12X<&' .7$4 M#_*( EF(#2<($&' @2G*7H'   V"&: 

     b(A<*&' 540 E^ 2)80< !^7D#0 52<2(G&' .u7*^'S   W2[#&' W(G3 VI8   T7'$&' UL(L8S  M- 

  N($&              !^0A="#&' ab", M#_** M- MF#(0 Yl&2@ +<= M# !%*P# 52<0<(F M# !^0A=#

               k'0"<- Q"(#C&0 9"<- u7*^'0 YW#2F 1'0$G R2GO@0 EfLC 1'0$G R2GO@0 M(G/3<# R2GO@

  !%(7@ $C0* lO@&'   0-              W"[# 12"X<&' WO"K M# 2,bA<( M- l&2@I& MF#( !I[2#*# !A(X0

!(D#2C&' $'0#&' W(C3*.  

  12X<&' VI8 lC(           !A(X0&' ab, b(A<*& !G32<#&' !%(7@&' 72(*K' VI8 R'7$24 M0F( M- 

 1'0$G l&2@& $'0# W(C3*& 1$K*3* E*&' !%(7@&' M> b(A<*&' 540 WOK l&2@&' k0< l3/G

       EIF 1'0$G l&2@& $'0# W(C3* M8 +I*K* EfLC   0-      V"I8 Yl/3<#&' l&2@&2^ rl/3<#

       ̂ WOK .$2# W(C3* Q(@*3( H YW2[#&' W(G3        1'0$"&' 0b l"&2@&' N&bF0 Yl2/3<H' .7*

!/2*#&' $'0#&' WF 72(*K' Q(@*3( H EfLC&'.  

            M"# +I*K* 2)w<F& YEF(#2<($&' @2G*7H' 10)A# ![($/&' !C#7G&' 52J& lIs- 18$*

 !C#7G !J&   V&:      10)A#&' 'b, ?(G@* !(A(F E^ t7K- .        E"*&' !"C#7G&' !J& 72(*K' lC( 'b&

F(#2<($&' @2G*7H' 18$*9C0>' $$D* .7F^ VI8 $#*8' 12X<&' 1#=# M- W2/ E^ E.  

         !%(7@&' M> M($/ 'b R2/O3 9C0>' $$D* 10)A# M0F( $40   0-    1*(3 E*&' !A(X0&'

  ̂07D# 7(s 2,x28$*3'!              ?7@&2"G M)F*"&' lD="&' M# WDC( 2## Yb(A<*&' 540 E^ H: 

          1*( M(/ N&b0 b(A<*&' 540 E^ 62@K- B$/( $4 2##0 .28$*3#&'      7"(s +f2"X0 628$*3' 

12X<&' E^ !C#7G# 0- R2%G3# .$D# 7(s.  

  

  

 +,&-%& ./"0,%& '1234)2(  

    08$* E*&' +07X&'0 l2G3>' M(G   V&:        52"JI&' E"^ EF(#2<($&' @2G*7H' $0C0

VI8 .$#*D#&' 9C0>' $$D* 10)A#.  
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6 .'()$*/& +,.B :(("C) 

       0#- VI8 R'7(GF R'7[- 12X<&' 1(#=* !%(7@& M:        72"[q' y6'0"3 Y12X<&' E^ .7([F 7

               W"G4 M"# 12X<&' 1)^ !C7$0 62<G&' !873 W[# !(C72K&'0 !873&'0 !(&2DA&' W[# !(IK'$&'

!<2(=&' ?(7^0 M(C#7G#&'.  

              @2"%< QG7h"G 2)="(KI* MF#( $(C 12X< 1(#=*& !($2P7: R2@2%< 62#ID&' Q_00

E*q2F:  

1.       -LC# 12X<&' M0F( M- lC((Modular)  E<D( 'b,0        .$"/'0 !I*FF 12X<&' 1(#=* 1$8 

9#(3%* W_A( WG V&: 9(I8 .7@(3&' W)3* V*/ Y7J=- z#'7G. 

2.               52(0*3"# .$"8 E"^ !"(C#7G&' 6'LC>' ab, M0F* M- lC((Hierarchical)Y  U- 

7Kq' 2)_DG E8$*3(. 

3.        R2(%@<# 628$*3H' 'b, M0F( M- lC((Logical)Y   U-        R'6L"C 6L"C&' E8$*3( H M-

 $<8 H: 7Kg!C2/&'. 

4.  MF#( 2# W4- 6'LC>' M(G !4OD&' M0F* M- lC((Modularly Independent). 

  

             Y52A"='0#&' ab")G !#X<>' 62<G VI8 R'$C $823* !<0<(F&' !%(7@ M: Y!%(%/&'0

     N&b E^ lG3&' $0D(0–  T7'$&' UL(L8 S   V&:        V"I8 2)#$K*3# 7GC* !%(7@&' ab, M0F

   @&'0 Y52<0<(F&'0 Y+2<=>' 1'$K*3'      12X<&' 6'LC- E, ab, 7G*D* B(/ Y?7 .   M- Q"4'0&'0

!(*q' $0<G&' E^ ?7@*<3 1(#=*&' .$0C 7((2D# M# $($D&' N2<, V&: 2)#,-.  

  

1.6  !(HI*/&9"@J<.  0").HC)/& 

Encapsulation and Information Hiding 

+(IJ*&'  M8 .72G8  g  !(&   ?7@&'0 52A=&' Q_0& 1$K*3*   .$/'0 !<0<(F E^ . 2#<(G  

( 62AK: +7D &' # <hG 52#0ID9   G X2A*/H' !(I#8&2A=  52  lI@** E*&' ?7@&'0 #'$K*3' 2)  E^

 !<(D# R!<0<(F              7"#>' 1L"& 'b: H: 2)&2#D*3'0 2)(&: W0=0&' t7K>' 52<0<(FI& L0C( H0 

&b&N                2")A(7D*& .707"_ H0 ?7"@&' ab", 628$*32G 1'$K*3H' M0F( !&2/&' ab, E^0 Y

     E^ t7K- .7# 2)*G2*F0           2)& !^07D# ?7@&' ab, 62#3- M0F* M- lC( WG Y52<0<(F&' ab,

2,628$*3' Q(@*3* V*/.  
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0   M0F( N&bG    52<0<(F&' M(G W='0*&'@%^    WOK M# &' 628$*3'   ?7"@  .$0"C0#&'

2)(^ . U$x( 'b,0   V&:    .7F^ 18$.$28:   W2#D*3'   +2<=>'(Reusability)    !"(2#/ 1"8$0  

52<0<(F&' E^ ?7@I& EIK'$&' W#D&'J*&' M# (M# 7(WG4  U-  !)C(C72K!.  

  

2.6 ?F&:*/& 9&KB%& L(F Coupling 

          r?7@&'0 52<0<(F&'0 +2<=>'0 r12X<&' 6'LC- !($2#*8' !C7$ 72(D#&' 'b, $$/(

 2)_DG VI8&' V/_-0 12X<&' $(%D* $'L 2#IF ?7@&' M(G @G'7*&' $'L 2#IF 9<: B(/ YuDG

      F Q_0&' M2F 'b:0 YR2GD= 9D# W#2D*&'         M- 2"#F YQG**&'0 1)A&' lD= 12X<&' ]G=(3 YN&b

                M7"# 7"(s 12X<&' 0$J(30 YM2(/>' M# 7([F E^ !<F## 7(s WG !GD= ]G=* 9*<2(=

        12X<I& .$($C 6'LC- !^2_: lD=&' M# ]G=(3 b: r5'7((J*I&   0-     12"X<&' M# 6'LC- 62J&: 

  0-    M> N&b0 r.$0C0# 6'LC- W($D*   U-     RO($D* lI@*( 6LC VI8 W($D*      M"# 7"([F VI8 

t7K>' ?7@&'.  

 M280< @G'7*I&0 :       B"(70*&' M"8 z*2<&' @G'7*&'0 YEI82A*&' @G'7*&' .  !G3"<&2G0

       ?7@&' M(G 7#'0>'0 52<2(G&' W$2G* M8 z*<( EI82A*&' @G'7*I& .  @G'7"*I& k'0<- !*3 N2<,0

          ?7@&' M(G !&$2G*#&' 52<2(G&' !D(G@0 !(#F VI8 2)A(<=* E^ $#*D* EI82A*&' .0  k'0<>' ab,

E*q2F E,:  

1.  '/5"5#%& 6787/9%& '/:7$,;&(Data Coupling) 
        52<2(G !($2#*8' M((C#7G M(-LC M(G !($2#*8H' V#3*    W$2"G* 'b:   M'6L"C&' M'b", 

&'<2(G  2#)<(G !(707_&' 52     k0<&' 'b, 7G*D(0 Y  W4-k'0<- !($2#*8H' R'603  .  WFP&')3 ( M(G(

    !($2#*8H' M# k0<&' 'b)& RH2[#      E87A&' z#2<7G&' E8$*3( B(/ YAVERAGE) ( z#2<7G&'

 E87A&'(SUM) !C(*<&' a70$G $(D(0 52#OD&' 9& W37(^ )SUM.(  

  

  

  

  

  

  

 WFP&')3(:!(707_&' 52<2(G&' !($2#*8'   

  

 

AVERAGE

SUM

Grades Sum 
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   Student File Sum 

2.  '/5"5#%& 5/< 6787/9%& '/:7$,;&(Stamp Coupling) 
    k0<&' 'b, B$/(    M'6LC W$2G* 'b:  52<2(G  7(s        E"^ M("G# 0, 2#F Y2#)<(G !(707_

  WFP&')4(   B(/     E87A&' z#2<7G&' E8$*3()AVERAGE (    E"87A&' z#2<7G&')SUM (

             52<2(G M# 9(0/( 2#G RO#2F +I#&' W237cG 10%( 52#OD&' 9& W37( M- M# RH$G0 .  ab, E^0

         !^2_: 1LO&' M# 7[F- 52#0ID# W%<& 12X<&' !(&2D^ W%* Y!&2/&'   V&:  (@8- 2<<-   z#2"<7G&' 2<

 E87A&')SUM (S$=%< M- M0$ M# S2)IF +I#&' 52<2(G 7(J(& !=7A&'  .  

  

  

  

  

  

  

 WFP&')4(:!(707_&' 7(s 52<2(G&' !($2#*8'   

  

3.  .=(,%& '/:7$,;&(Control Coupling) 
               ?"(7@ M"8 N&b0 Y7Kg 6LC& EIK'$&' ?@<#&2G 6LC 1F/*( M(/ k0<&' 'b, B$/(

    *3#&' 6LC&' M# 7(J*# W237:E8$   V&:  V8$*3#&' 6LC&' .  WFP&'0)5 (     'b")& RH2"[# M(G(

    V#3( 6LC 628$*3' 9(^ 1*( B(/ Yk0<&')SUM (    6L"C&' 1F/*"(^ Y7"Kg 6LC WG4 M#

       7(J*#&' ?(7@ M8 V8$*3#&' 6LC&2G E8$*3#&'(F)         !(#"37 !"%(7@G a7"(7#* 1* Ub&' 

(Formal)6LC&' 5O#2D# ?(7@ M8  (Parameters) .  

  

  

  

  

  

  

  

  

FP&' W)5(:1F/*&' !($2#*8'   

  

CALL SUM(5, 7, R, F) 

PROCEDURE SUM(X, Y, S, F)  IF F=0 THEN S=X+Y   ELSE  S=X-Y 

END  

AVERAGE

SUM
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 ]_'0&' M#S  T7'$&' UL(L8 S            k'0"<>' M"# R'60"3 7[F- 7G*D( k0<&' 'b, M- 

               Q"G** 2"<(I80 !GD"= M0F* 9*<2(=0 9I($D*0 V8$*3#&' 6LC&' 1)^ M> N&b0 Yt7K>'

W#D&' 'b)G 12(%&' WG4 R'$(C 2)#)^0 !(8$*3#&' ?7@&'.  

    

4.  '=57>$%& '/:7$,;&(Common Coupling) 
(     M'6LC N7*P' 'b: k0<&' 'b, 1*   0-     52<2(G&' TA< W2#D*3' E^ 7[F- .   !&2/&' ab, E^0

h@K B$/ 'b: 0- Y52<2(G&' ab, E^ WIK Mc^ W%*<(3 WIK&' 'b, V&:  1$K*3* E*&' ?7@&' WF

?7@&' M(G 7P*<' $4 M0F(3 9<> WIK&' 'b, +2P*F' lD=&' M# M0F(30 Y52<2(G&' ab,.  

0  WFP&')6 ( 2[# M(G(          6'LC- ![O[ WFP&' 'b, M(G( B(/ Y@G'7*&' M# k0<&' 'b)& RH 

)A   0 B 0 C( .     7(J*#&' +(7D* 1* B(/)X (   6LC&' E^(A)     !"#(%&' E@8-0 99   1"*0 Y

   ?7@&' !(%G E^ 9#'$K*3' .        E, 7(J*#&' 'b, !#(4 M- 2<_7^ 0I^9    Zh@K 5G*F0 99   Mc"^ 

  W%*<(3 h@K&' 'b,   V&:     %&' 1'$K*3' 1*(30 ?7@&' !(%G  !#(99       !/(/="&' !"#(%&' M# RH$G 

                u"DG E"^0 lD="&' M# M0F(3 9^2P*F' 1* 'b:0 YN&b +2P*F' lD=&' M# M0F(30

Q_0&' ](/=* W(/*3#&' M# M2(/>'.  

  

  

  

  

  

  

  

  

  

  

 WFP&')6(:N72P*&' !($2#*8'   

  

               7"G*D( @2G*7H' M# k0<&' 'b, M- z*<*3* M- T7'$&' UL(L8 R'$C W)3&' M# R'b:

>' M# -03-!%G23&' k'0<.  

  

  

 

Z = X * 5 

. 

. 

VAR X INTEGER=99 

C 

 

W = X - 1 

. 

. 

A 

B 
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5.  ?",($%& '/:7$,;&(Content Coupling) 
               6L"C 1F/*"( B(/ Yt7K>' k'0<>' WF Q# !<72%# -03>' 0, k0<&' 'b, 7G*D(

                2"#G70 r7"Kg 6L"C E^ +7D# 7(J*# 1'$K*3' ?(7@ M8 7Kg 6LC& EIK'$&' ?@<#&2G

        628$*3H' !I#C E^ a7(7#* M0$G rE8$*3#&' 6LC&' M8 +I*K( . G3 $0D(0   'b, 72G*8' l

  k'0<>' -03hF k0<&'   V&:          $0C0# 7(J*# 1F/*& V8$*3#&' 6LC&' !<2(=0 QG**0 1)^ !G0D=

          ;2*/< M- MF#(0 Y$)C&' M# 7([F&' 2<AIF( 2#G7 7Kg 6LC E^   V&:      V"*/ Y9IF 12X<&' QG**

7(J*#&' 'b, $C<.  

  WFP&')7 (           "<, M- WFP&' M# ]_*( B(/ t0*/#&' !($2#*8' VI8 RH2[# M(G( N2

  7(J*#)F (     6LCI& EIK'$&' ?@<#&2G 1F/*(B) (      V*- M(- M# +7D< M- M0$ M#   0- E^  U- 

             6LC&' W($D*0 QG** !G0D= M# $(L( 2## Y!#(4 a62@8:0 9A(7D* 1* 6LC(B) .  lI@*( $40

                9"A(7D* 1* $4 7(J*#&' 'b, M- +2P*FH YR2#K_ 12X<&' M2F 'b: !=2K YR'7(GF R'$)C 7#>'

 6LC&' E^)A(Y 0+(IJ* -$G# Q# V^2<*( 'b, QG@&2G0 52#0ID#&' 62AK:.  

  

  

  

  

  

  

  

  

  

  

  

 WFP&')7(:t0*/#&' !($2#*8'   

  

       B(70*&' @G'7* 0)^ @G'7*&' M# E<2[&' k0<&' 2#- .   @G'7*&' M# k0<&' 'b,0Y   0, 2#F 

              R2"<D# 7"# 2#F YE['70&' E#(X<*&' WF()&' E^ +2<=>' @G'7* M(G( Y13H' M# ]_'0S 

 '$&' UL(L8T7S     EF(#2<($&' @G'7*&'0 !['70&' +(7D* $<8  .        !"C7$ M0"F* M- l"C( b:

              B(70*&' M(G ML'0( M- WI/#&' VI80 YW4- H0 7[F- H l0I@#&' l3/0 !&$*D# B(70*&'

B(70*&' 1$80.  

VAR F INTEGER=0 

Global Flag 

B

PROCEDURE SUM(X,Y,S) 

 

IF F=0 then S=X+Y 

ELSE S=X-Y 

.

A 

B 
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3.6  M6")*/& :"(C))Cohesion( 

    N32#*&' 72(D# M:        2)(^ bA<( E*&' !C7$I& T2(%# M8 .72G8+<=&'   0-   !"%(7@&'

0!#0)A#0 !^07D# .$/'0 !A(X12X<&' M2F 2#IF Yt04- 72(D#&' 'b, M2F 2#IF0 Y W_^-.  

             2"#, N"32#*&' M"# M(80< !<0<(F&' 1'$K*32G 1#=* E*&' !#X<\& 62#ID&' $$/: 

             M0F* M- VI8 !%(7@&' .7$4 ?7@&' N32#* W[#( B(/ Y+2<=>' N32#*0 ?7@&' N32#*

     %^ R'$/'0 RO#8 R2(ID^ bA<*0 .$7A<#          M0F* +f2X0&' M# $($D&' bA<* E*&' !%(7@&' M- N&b0 Y@

              @%^ .$/'0 !A(X0 bA<* E*&' NI* M# !<2(=&'0 n/A&'0 !DG2*#&'0 1)AI& R'$(%D* 7[F- .2#<(G 

             ?7"@&'0 nf2=K&' M(G 2#(^ ?32<*&' t0*3# VI8 $#*D( R'72(D# +2<=>' N32#* 7G*D(

        [#( M- lC( +<=&' M- V<D#G Y$/'0&' +<=&' E^     +"X0# W[# YR'$/'0 R2f(P W   0-   13"4

      '0*/#&' ?7@&'0 nf2=K&' WF M- M#_*( N&b0.         N&b"G ?ID** M- lC( $/'0 +<= E^ 

+<=&' . 

    YW2[#&' W(G3 VI8 Y+X0#&' +<=^         147&' W[# nf2=K VI8 U0*/( M- MF#(

               l"I@*#&' W"[# nf2=K 9& $$/< M- ?@<#&' M# T(& MF&0 M'0<D&'0 Y13H'0 YE<@0&'

?G23&'  0-t7K- R2^2<=- nK* 2)<> N7/#&' .04.  
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7.  >:?/& !($.*(Methods Specification)  

              E"^ 2")*C#7G 1*"*0 Y1(#=*&' !I/7# E^ ?7@&' $($/*0 +2<=>' 1(#=* 1*(

                M(C#7"G#&' ?"(7^ V"I8 $2"#*8H' L0C( H b: Y1#=#&' 52#(ID* l3/ 62<G&' !I/7#

7G&' ?@<# $($/* E^ $2)*CH2G1)f'0,- l3/ ?7@&'0 z#' 0- R2G32<# 9<07( 2# . lG3&' 'b)&

!C#7G&' ?(7A& 2)#(I3* WG4 ?7@I& EIK'$&' ?@<#&' +(=0* 1#=#I& EJG<( .  

           M0C#7G#&'0 1#=#&' 2)(I8 ?A*( !(I/# !%(7@G 2#: +(=0*&' 'b, 1*( M- MF#(0 

  0-  !(#&28 !(72(D# !%(7@G .     &' !%(7@&' 1'$K*3' Q(CP* lC( Q4'0&'0     !"^07D# 2")<> !(<2[

          !(#&2D&' 7((2D#&' M#_ W#D&' VI8 $823( 2## Q3'0 ?2@< VI8 !#$K*3#0 .   E"^ Y1*(30

 13%&' 'b,S  T7'$&' UL(L8 S          Q"3'0 WFPG 1$K*3* +(=0*I& !(#&28 ?7@ BO[ !P42<# 

E, !#X<>' E##=#0 M(II/#&' M(G :  z#'7"G&' 7(3 @f'7K)Programs Flowcharts( Y

JI&' 52(#L7'0K0  !"(D(G@&' !)(Structured English Algorithms   z#'7"G&' a2G"P-0 Y

)Pseudo (Code.  

1.  @$&59%& 5/3 A2&5B)Programs Flowcharts( 
              +2P"*F'0 z#2"<7G&' Q"G** !&0)3 VI8 $823( z#'7G&' 7(3 @f'7K 1'$K*3' M:

            z#7"G#&' l2"(s E^ 2)*<2(=0 z#'7G&' W($D* VI8 N&bF $823(0 Y2)/(/=*0 62@K>' .

0              Yz#'7"GI& !(I(="A*&' 52"(I#D&' ?([0*& !#)#&' 5'0$>' M# z#'7G&' 7(3 @f'7K 7G*D*

'$K*32G !C#7G&' W)3*01!C#7G&' 52J& t$/: .  

      !(#&28 !(72(D# W2FP-0 L0#7 z#'7G&' 7(3 @f'7K&0 .  WFP&')8 (   ab, uDG M(G(

L0#7&'.  

  

  

  

  

  

  

  

  

  

  

  
 WFP&')8(:z#'7G&' 7(3 @f'7K L0#7 uDG   

!(87^ !(I#8 

7'7F* 

W=0 .'$- 

W2K$:S;'7K:  

!(2)<&'0 !('$G&' 

!(I#8  

7'74  

 7(3 a2C*'
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 WFP&')9 ( W$D# l23/ !(I#D& z#'7G&' 7(3 !@(7K M(G(N52#OD&' M# .  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 WFP&')9 ( W$D# l23/ !(I#D& z#'7G&' 7(3 !@(7KN52#OD&' M#   

   

2.  '/C/9A%& 'D1%& 67/$E5&"B)Structured English Algorithms( 
         # VI8 U0*/*0 !(L(IC<`' !JI&' M# R'$0$/# R'6LC 52(#L7'0K&' 7G*D* 52/I@=

z#2<7G&' ?@<# QG**0 1)^ z#7G#&' VI8 73(p* 7(G2D*&' .$$/# W#C0 .$0$/# .  

           R'$"/0# R'72(D# a72G*8'0 2,$/- 72(*K' WI/#&' VI80 Y.$8 W2FP- 52(#L7'0KI&0

k07P#&' E^ z#'7G&' +(=0*& .T7'$&' UL(L8 W2FP>' ab, 1,-0SE*h( 2# :  

 -S  12D&' WFP&' )Common Style (2*F 1** B(/    .7(J="&' +07/&2"G !"(#L7'0K&' !G

!(&2*&' !(#L7'0K&2G ]_0# 0, 2#F Y.7(GF&' +07/&2G !#IF WF !('$G M0F*0: 

  

Start 

Read Grades 

Compute Their Sum 

Divide The Sum Over Their Number  

I = I + 1 

SUM=SUM+X 

I > N AV=SUM/N 

STOP 

START 

READ N 

I=0 

SUM=0 

READ X 
PRINT AV 

SUM=SUM+X  

YES  
NO 
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Store The Result In Average 

Print Average 

Stop 

 

 lS  52(#L7'0K.7(GF&' +07/&'  Code Style (/ Y.7(GF&' +07/&2G !(#L7'0K&' l*F* B

!(&2*&' !(#L7'0K&' E^ M(G# 0, 2#F: 

  

START 

READ GRADES 

COMPUTE THEIR SUM 

DIVIDE THE SUM OVER THEIR NUMBER  

STORE THE RESULT IN AVERAGE 

PRINT AVERAGE 

STOP 

  

 ;S   !(#L7'0K&'!#47#&' (Outline Style) F Y!(#L7'0K&' 5'0@K 1(47* 1*( B(/ 0, 2#

!(&2*&' !(#L7'0K&' E^ ]_0#: 

  

1. Start 

2. Read Grades 

3. Compute Their Sum 

4. Divide The Sum Over Their Number 
5. Store The Result In Average 

6. Print Average 

7. Stop 

 

$S !(==%&' 52(#L7'0K&') Narrative Style(      !"G2*F WFP"&' 'b", E"^ 1*"( B(/ Y

    !(2F/& $73 WFP VI8 !(#L7'0K&'   0- =4! .       M2"(/>' uDG E^ WFP&' 'b, 1$K*3(0

        !C#7G&' E^ M(==K*#&' 7(s Q# !(#L7'0K&' !P42<# !&2/ E^ .  !(&2*&' !(#L7'0K&'0

k0<&' 'b)& RH2[# M(G*:  

  

First, read the grades. Then, compute their summation. Next, divide the 

summation over their number, and store the result in average. At the end, 

print average. 

  

3. @$&59%& F79>4 Pseudo Code  

      2)G74-0 k'0<>' ?$- M# k0<&' 'b, 7G*D(   V&:       ]="<(0 Y!"(IDA&' !C#7G&' 52J&

  7(GF WFPG 9#'$K*32G .          !"(C#7G&' l(F'7*&' WF VI8 k0<&' 'b, M# !(#L7'0K&' U0*/*0
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 7'7""F*&' W""[#)Iteration(7'7""%&' W""#C0 Y)Alteration(Y QG2""**&'0 (Sequence) .

!(&2*&' !(#L7'0K&'0ST7'$&' UL(L8 Sk0<&' 'b, VI8 RH2[# M(G* :  

  

Read Grade1, Grade2, Grade3 

Sum = Grade1+ Grade2+ Grade3 

Average = SUM/3 

 Print average 

 Stop 

  

  

 +,&-%& ./"0,%& '1234)3(  

7G&' a2GP-0 52(#L7'0K&' M(G ?7A&' 0, 2#vz#'  

  

 G/5:,)1(  

 M# 1247>' Q#C !(#L7'0K +=0 l*F'1 V&: 1001'$K*32G :  

1 .z#'7G&' 7(3 @f'7K.  

2 .a2GP-z#'7G&' . 

3 .52(#L7'0K!(D(G@&' !JI&' .  

  

  

8 .1$NJ/&  

 5#ID* $%&S  T7'$&' UL(L8 S           E"^ !"#$%*#&' Q("_'0#&' uDG .$/0&' ab, E^ 

       5^7D* B(/ Y!<0<(F&' VI8 $#*D#&' 1(#=*&'         ?7"@G !I"= 5'b 1(,2"A# !80#C# VI8

       !['70&'0 EF(#2<($&' @G'7*&' W[# !(<0<(F&' !C#7G&' 52J&0 1(#=*&' .!^2_`2G   V&:   1* N&b

     )#'$K*3' MF#( E*&' 7((2D#&' uDG M2(G2       @G'7"*&'0 YN32#*&' W[# 1(#=*&' .$0C .$2(L& Y 

 52#0ID#&' +(IJ*0 .      ?7@&' +(=0* 10)A# VI8 +7D*&2G 5#4 R'7(K-0      0", 1"F 5(-70 

12X<&' !<2(=0 !C#7G 1)(I8 W)3(0 M(C#7G#I& $(A#.  
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9 . 1(6&:,/& +,-./& L8 1-)/+:O"C/&  

         !(A(F M2(G 0, .7P2D&' .$/0&' M# E323>' +$)&'  52<2(G&' .$824 1(#=* .  -$"G*

         ?7@** 1[ Y2)<# WF 1'$K*3'0 !(#,-0 52AI#&' k'0<- M2(GG .$/0&'    V"&:     @f2"30 !P"42<#

(LK*&'     k0< WF 5'L(#0 2)8'0<- M2(G0 M .       !%(7@ M(G( .$/0&' M# B&2[&' 6LC&'0 #="*( 1

 52<2(G&' .$824 W(=A*&2G  .           B"(/ M"# !"#X<>' k'0<- M(G(^ .$/0&' M# 7(K>' 6LC&' 2#-

@!C&2D#&' ?7.  

  

  

10 .0"F(:,*/& 0"F"B<  

 l(7$*)1(  

1. z#'7G&' 7(3 @f'7K  
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2. z#'7G&' a2GP-  

  

3. 52(#L7'0KG@&' !JI&' !(D( 

Structured English 
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11 .0"-H?$)/& ,:6)  

H I7)BJ %&$67$"1C Information Hiding: G X2A*/H' !(I#8&2A= 52   E"*&' ?7"@&'0

(lI@* #'$K*3' 2)   E^ !<(D# R!<0<(F         2")(&: W0"=0&' t7K>' 52<0<(FI& L0C( H0 

     &b& 7#>' 1L& 'b: H: 2)&2#D*3'0N     H' M0F( !&2/&' ab, E^0 Y    ab", 628$*32G 1'$K*3

              M- l"C( WG Y52<0<(F&' ab, E^ t7K- .7# 2)*G2*F0 2)A(7D*& .707_ H0 ?7@&'

2,628$*3' Q(@*3* V*/ 52<0<(F&' ab)& !^07D# ?7@&' ab, 62#3- M0F*.  

H  +=/$78/:%& A79,5K&Dynamic Binding:  !<0<(F&' VI8 E<G#&' 12X<&' .7$4 M8 .72G8

k0C7&2G V&: 52<2(G&'b(A<*&' 540 E^ 2)80< !^7D#0 . 

H   A9&5,%& Coupling:            V"I8 2)_"DG $2#*8' !C7$0 +2<=>' M(G @G'7*&' 72(D# $$/(

W_^- 1(#=*&' M2F 2#IF W4- @G'7*&' M2F 2#IF0 YuDG.  

H :C,:LM"N&  Polymorphism: (<DE .$DG .$/'0&' !<0<(FI& $C'0*&' W2FP-. 

H    67$"1C$%& O/1D,Encapsulation:   +(IJ*&'  !(&g M8 .72G8 z#$* 2#   "G    52"(I#D&' M(

.$/'0 !<0<(F E^ 52<2(G&'0.  

H   P37$,%& Cohesion:           +f2X0&' $$DG T2%*0 YWK'$&' M# !%(7@&' .04 !C7$ M8 .72G8

              5"<2F 2"#IF W4- +f2X0 VI8 U0*/* !%(7@&' 5<2F 2#IF^ Y!%(7@&' 2)(0*/* E*&'

7[F- !F32#*# . 

H   Q/5",%&Inheritance:  * !(&g       WFPG +2<=>' +(7D*G 12X<&' 70@#& ]#3M7#  B(/G 

 Q(@*3<: .$281'$K*3'^7D# +2<=- ! 52323hF R2%G3# \&!(&2/&' +2<=. 

H  R5A%& O/*",Methods Specification:   U0"*/* !G0*F# 52(#L7'0K M8 .72G8

?7@I& EIK'$&' ?@<#&' +=* !/_'0 5'0@K VI8.  
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1 .4.(5.&'  

1.1($6.1   

 NF OJ,-P  Q7'$&' RA(A8 P   I&:      77%# @# .7K2S&' .$/0&'"1380  T' U(=/*  !#V?

2)#(#G*0" @'0?SF W,0 X"52?2(F&' $8'040 52<=#&' 1(#G*."  

             9"(Y @A"B*0 !F0=D#&' 52?2(F&2F 12V?&' $0A( RZ&' @AB#&' 52?2(F&' .$824 7F*S*

 !#AJ&' 52?2(F&' .             !"?F=&' 7"F*S* W"*&' 52<=#&' @# !80#M# I=8 52?2(F&' .$824 R0*/*0

 2)& !(323T' .      >0? UH X.$8 >'0?- 52<=#=&0         @(A"B* !D"3'0 9"&0 O2?(S# O2%(FD* [32?(

!F32?# .  

          12)# .$8 I=8 R0*/( 2)?# UH X!=3=3*# 5'0DB 52?2(F&' .$824 1(#G*&0 . $?80

                  @"# 2")(=8 V2</=& N&Z0 2)F 1H/*0 .7D(3 12V? 62?F @# $F \ X52?2(F&' .$824 1(#G*

77]&' @# @(^F2S&'.  

1*(3 X.$/0&' _Z, WY0PQ7'$&' RA(A8 P!K42?# U(G<*&2F D2%?&' _Z, UH .  

  

2.12(3*&' 7'(89   

 ?# L40*(NP RA(A8  Q7'$&' P         @- .$/0&' _Z, !3'7$ @# 62)*?\' $SF @0H*  O'7$24 

@- I=8:  

1 .*52<=#&' >'0?- $$/. 

2 .*@(AB*&' C7D0 DE230 $$/. 

3 .*52<=#&' 1#G. 

4 .*52?2(F&' .$824 1#G. 

5 .*0 1H/**52?2(F&' $8'04 I=8 7D(3.  

  

3.12(3*&' /":+9   

 .$/0&' 13%*   I&: !SF7-  !3(E7 1234-  : U0T' 13%&':       !"(#,-0 52"<=#&' >'0?- @(F( 

2)#(#G*   U0T' +$)&' WD`(0  .  W?2^&' 13%&' 2#-:  DE230 @(F(Y       2")(Y @(A"B*&' C7"D0 

!Y2]a2F   I&:         WD`( 'Z,0 52<=#&' UB'$ 52?2(F=& U0G0&' C7D+$)&' W?2^&'  .0  13%&' 2#-

b&2^&': 2?(Y          LF'7&'0 b&2^&' @(Y$)&' WD`(0 52?2(F&' $8'040 52<=#&' 1(#G* C7D c4 .0 2#-
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 LF'7&' 13%&' 7(BT'0 :            'Z",0 X52"?2(F&' .$824 !(730 !#J3 I=8 !VY2/#&' !(<(H @(F(Y 

Q#2B&' +$)&' WD`(.  

  

4.12()":.&' !';'<5&'   

N/G?-P  Q7'$&' RA(A8 P           "# 9"(0/* 2"#& !"(&2*&' LM'7#&' I=8 >JDa2F  @

.$/0&' _Z, >0]0#F C=S** .$(<# 52#0=S#:  

1. Fundamentals of Database Systems, 4th Ed., Elmasri et. al, Addison-

Wesley, 2004 

2. Database System Concepts. 4th Ed., Silberschatz et. Al, McGraw-Hill, 

2002. 

3. Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart and Winston, 1999. 

4. Kendal, K., and Kendal, J., Systems Analysis and Design, 5
th

 Ed.,.2002. 

5. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 
6. Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.  

7. http://www.psut.edu.jo / computer science/ staff/saleh abu-soud 

  

5.1 2(3*&' 4:'<(& =$&> ?"131 ".  

 Q7'$&' RA(A8:               @2"H#&' 5d"(, N"?- @# $Hd* .$/0&' _Z, !3'7$F -$F* @- UF4 

        C(#S&' 7(H<*&'0 A(H7*&' I=8 N$823( 2## !3'7$=& [32?#&' e$2)&' .    1=4 $0M0 @# $Hd*0

              !"($MF U02"/0 X.$/0&' !3'7$& N)M0* W*&' 5'$2K7a' LF** I=8 f7/' 1^ XC'70-0

F2Ma'         80]0# !SM'7# I=8 N$823* 2)?T XW*'Z&' 1(0%*&' !=E3- @8 !   C#S*0 X.$/0&' 52

2)&0/ N*2#0=S#.  
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2 .!",-.&' @'*#9  Types of Files  

             I"=8 R0"*/( b(/ X52?2(F&' .$824 WY @(AB*=& !(323T' .$/0&' +=#&' 7F*S(

       U0%/&' $$80 >0?&'0 [(H7*&' b(/ @# !3?2M*# 5JM3. 052<=#=&     N"&Z0 .$($8 >'0?- 

         2)(Y 52?2(F&' _Z, [(*7* !%(7D0 52?2(F&' @# 2)*2(0*/# >0? [3/ .0    >'0?T' _Z, 7)K-– 

Q7'$&' RA(A8P O2#'$B*3' 2,7^H-0:  

- .Q(E7&' +=#&' )(Master File:  

        X!3(E7&' 52?2(F&' R0/( RZ&' +=#&' 9?- Q(E7&' +=#&' +7S(     !"=(=4 !#E'$&' 9FK

  ' 52?2(FH X7((`*&'   U(M3*&' 12V? WY [&2D&   0-     N?F&' 12V? WY U(#S&' 52?2(F .0    2"# O2"F&2g

+2?GT' 52DDB#F O2DF*7# >0?&' 'Z, @0H(.  

[ .52H7/&' +=# )Transaction File(:  

              9"(Y !"(#0(&' 52H7/&' L(#M @(AB* 1*( RZ&' +=#&' 9?- 52H7/&' +=# +7S(

0       (=#SH X12V?&' U(`K* 62?^- 1$B*3#&' 2)F 10%( W*&'    52F23/&' I=8 >'$(a'0 [/3&' 52  0- 

      R72M* 12V? WY !(#0(&' 6'7K&'0 L(F&' 52H7/ .0      DF*7# 52H7/&' +=# @- U0%&' L(D*3?

!(=82<*&' 52DDB#&2F .  

; . WD2(*/\' +=#&')Backup File(:  

      52?2(F=& !(D2(*/' !B3? R0/( RZ&' +=#&' 0, .0       !"&2/ W"Y >0?&' 'Z, 1$B*3(

   (/ 12V?=& 1D/* b0$/           b0$/ UF4 2)(=8 @2H W*&' !%F23&' 9*&2/& 12V?&' .$28a U#S*3( b

1D/*&'.  

$ . 54h#&' +=#&')Temporary File(:  

             i'7"gT 2)#'$B*"3\ 5"4h# UHKF 52?2(F&' @(AB*& 1$B*3( RZ&' +=#&' 0,

             2)&2#S*"3' @# 62)*?\' $?8 52<=#&' _Z, @8 62?`*3\' 1*( b(/F 12V?&' U2#S*3'0 U(`K* .

0*S(52<=#&' @# >0?&' 'Z, $E'0Y 1,- @# !#E'$&' .7H'Z&' 1'$B*3' 7(Y0* 7F.  

_ . j#2?7F&' +=#)Program File(:  

 WG? +=# @8 .72F8(Text File)     93"<? j#2"?7F&' 7"#'0- @(A"B*& 1$B*3( 

(Source Code)12V?&' Z(<?*F 10%( RZ&'  .  

0 . 1H/*&' +=#)Control File(:  

    #&' 9?- >0?&' 'Z, +7S(        1H/*=& 12V?&' 2)#$B*3( W*&' 52#0=S#&' R0*/( RZ&' +=

9*2(&2S<F.   

  

+,&-%& ./"0,%& '1234 )1(  

'- 7HZ2)?# UH 52#'$B*3'0 52<=#&' >'0?.  
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3 . A$BC1&' D<E* EF":* 

Media and Storage Techniques 

              C7"D0 X52"?2(F&' @(A"B*& 1$B*3"* W*&' UE230&' @(AB*&' DE230F 2?, $G%(

  @(AB*&'       2)82M7*3' U)3(& +=#&' UB'$ 52?2(F&' [(*7* !(<(H W, .    @2"80? N2?, L4'0&'0

  W, DE230&' @# :DE'7K&' (Tapes)             WSF2"** UHK"F 2")(=8 52"?2(F&' @(A"B* 1*"(0

(Sequential) !D?`##&' f'74T'0 X)Magnetic Disks(   UHK"F 2")(Y 52?2(F&' @AB*0 

WE'0K8 )Direct or Random( .  

03*1*P  ' RA(A8 Q7'$&P         fE2GB @2(F0 C7D&' _Z, !K42?# !(&2*&' 5'7%<&' WY 

2)?# UH:  

- .   !(SF2**&' 52<=#&'0 DE'7K&')Tapes and Sequential Files( 

             b(/ X.7(FH .7)K I=8 5A2/ W*&' @(AB*&' DE230 1$4- @# DE'7K&' 7F*S*2)?: 

        5?2H0 X52?2(F&' @(AB*& !#$B*3#&' !#E'$&' .7H'Z&' >'0?- k$/: 7F*S*     7^H- @# O2%F23 $S* 

fE2GB @# 9F A(#** 5?2H 2#& O280(K @(AB*&' C7D.  

             !=3"=3*# !"%(7DF 2)(Y 5JM3&' @(AB* 1*( W*&' 52<=#&' W, !(SF2**&' 52<=#&'

    O2($82G* !F*7# 5JM3&' _Z, @0H*0   0-           l2"*<# @0"H( 2# O2F&2g @(S# U%/ [3/ O2(&A2?*

(Key)U0G0&' 1*( b(/F X I&: HKF 5JM3&'l2*<#&' 'Z, !#(4 [3/ WSF2** U.  

      X2)*S(FDF !(SF2** DE'7K&' @0H @: @# USM(       !"(SF2**&' 52<=#&' @AB* @- W)($F&' 

             $2"#*8\' L(D*3? \ b(/F R0]8 UHKF DE'7K&'0 !(SF2**&' 52<=#&' DF*7* b(/ X2)(=8

m(/G 7(g QHS&'0 !(SF2**&' 52<=#&' $0M0 @0$F DE'7K&' I=8.  

  H7/&' +=# 7F*S(           @A"B(0 [*7( b(/ !(SF2**&' 52<=#&' I=8 !=^#T' 1,- @# 52

Q(E7&' +=#&' b($/* UF4 D(7K I=8.  

0     @#^&' !G(B7 DE'7K&' 7F*S*0        DE'7K"&' U#S*3* N&Z& 7(FH W?(AB* 1M/ 5'Z

  WD2(*/\' @(AB*=& .$28 .    DE'7K&' fE2GB @#0!#)#&'   U%?=& !=F24 2)?-  (Portable)  @#

A2)M   I&:   )3 UHF0 7Bn!&0 .0           b"(/ DE'7K&' 1'$B*3' 52E(3 1,- @# 7F*S( 6DF&' @:@: 

       WSF2** UF 7K2F# UHKF 1*( \ !#0=S#=& U0G0&'   R-       5JM3&' UH I=8 707#&' [M( 2??-

   UG? @- UF4 !%F23&'   I&:  [0=D#&' UM3&' .       \ 2)?- !(SF2**&' 52<=#&'0 DE'7K&' 52E(3 @#0

 +E2V0&' .$$S*# 52M&2S#&' 18$*(Multitask Processing) \ 2??T    U0G"/&' L(D*3"?

D%Y WSF2** UHKF \: !#0=S#&' I=8.  
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[ . 7K2F#&' U0G0&' 5'Z 52<=#&'0 !D?`##&' f'74T')Disks & Direct Files(  

     O'72K*?' UE230&' 7^H-0 7)K- k$/: W,   I&:       !=(30&' _Z, $#*S* b(/ W&2/&' 2?#0(

    W3(D?`#&' U2M#&'0 !D?`##&' f'74T' I=8         A"#7=& !"EY2H# !D?`##&' !%D?#&' @0H* Z: 

)1(       A#7&2F !D?`##&' 7(g !%D?#=& A#7(0 )0(       @(AB*=& !M2/&' 1$SF D(30&' 'Z, A2*#(0 X

WSF2**&'        b(/ !#0=S#=& 7K2F#&' U0G0&' I=8 .7$%&'0@:      @2H 2#?(- @AB* 52<=#&' 6'AM- 

!#0=S#=& U0G0&' @2#] D7KF f7%&' mD3 I=8.  

0  4T' 52?3/ @#         U0G0&' 5'Z 52<=#&' 18$*0 !S(73 7F*S* 2)?- !D?`##&' f'7

     b($/*&' 1*( b(/ X7K2F#&'(Updating)         .$$"S*# 52"M&2S#&' 18$*0 Xf7%&' Q<? I=8 

7K2F# UHKF !#0=S#&' I=8 U0G/&' L(D*3? 2??0H& +E2V0&' .  

  

0,%& '1234" +,&-%& ./)2(  

DE'7K&' @(F C7<&' 7HZ' o(F0 !D?`##&' f'74T'02)?# UH 5'A(# @. 

  

  52<=#&' 62#=S&' +?G(   I&:      U0"G0&' !%(7D [3/ >'0?- .$8    I"&:   52"?2(F&'

@(F# 0, 2#H 2)(Y !?AB#&'PQ7'$&' RA(A8 P!(*p' D2%?&' WY :  

- .  !(SF2**&' 52<=#&'  Sequential Files)(  

           9"(Y U0G0&' 1*( W*&' 52<=#&' @# >0?&' N&Z 0, WSF2**&' +=#&'    I"&:   UM3"&'

  [0=D#&'         .7# UH +=#&' !('$F @# b/F&' 1*( b(/ WSF2** UHKF   1*( I*/ b/F&2F !SF2*#&'0

 & U0G0&'= [0=D#&' UM3 .             O2"F(*7* O2"F*7# +"=#&' @0H( @- [M( XO2%F3# _7HZ 1* 2#H0

O2($82G* 0- @(S# l2*<# I=8 O'$2#*8' O2(&A2?* .  

        >'0?T2F !?72%# !E(DF 7F*S* !(SF2**&' 52<=#&' !M&2S# @- 1g70     @- \: Xk7"BT' 

              ["*'07&' +=#H X2)(Y 5JM3&' !(F&2g b($/* 1*( W*&' 52H7/&' 52<=# [32?( >0?&' 'Z,

               U(F"3 I"=8 X@(72S#&' @(<V0#&' iSF '$8 @(<V0#&' UH& [*'7&' [23/ 1*( b(/ OJ^#

XU2^#&' 0- !=(0D .A2M: @(A2M#&'.    

[ .  !37)<#&' !(SF2**&' 52<=#&' Indexed Sequential Files)(  

            !3"(E7 !D%? WY !*/F&' !(SF2**&' 52<=#&' @8 !37)<#&' !(SF2**&' 52<=#&' +=*B*

                .707]"&2F Q(&0 9?8 b/F&' $'7#&' UM3&' @# [(74 @(S# UM3 @# -$F( b/F&' @- W,

                1*"( Q7)Y C(7D @8 $q$/r* !D%?&' _Z,0 XWSF2**&' +=#&' WY b$/( 2#H +=#&' !('$F @#

U%/ I=8 O'$2#*8' _h2?F-  0 O2F*7# +=#&' @0H( RZ&'0 X+=#&' WY 7^H-62?F2)(=8  .  
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               @- N"&Z0 XCF23&' >0?&' @# >73- 52<=#&' @# >0?&' 'Z, WY b/F&' @- L4'0&'0

 @2H 'Z: LFD&2F sQ7)<&'O2(?F#b/F&' !%D?# @# .7(FH !M7$F U=%( s!#(=3 !%(7DF .   

  

; .7K2F#&' U0G0&' 52<=# (Direct Files)  

  =& U0G0&' 1*(         !M2/&' @0$ 7K2F# UHKF 52<=#&' @# >0?&' 'Z, WY !#0=S#   I"&: 

      +=#&' UB'$ k7BT' 5JM3&' @# RdF 707#&' .        !"(%FF !"?72%# >73T' 7F*S( >0?&' 'Z,

>'0?T' .  

0  2?, .72Ka' 7$M*   I&:  2#)&0- s@(7#- :9?:      'Z: !D?`##&' f'74T' 1'$B*3' [M( 

' @# >0?&' 'Z, 1$B*3( @- U=/#&' 774 2#2#)(?2^0 X52<=#&: @: .$28 52<=#&' @# >0?&' 'Z, 

!3(E7&' 52<=#&' [32?( 2#.  

  

  

 '1234./"0,%& +,&-%& )3(  

!37)<#&' !(SF2**&' 52<=#&' @(F C07<&' @(F0 !(SF2**&' 52<=#&'.  
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4 . !"#"$%&' 2()"+ /$.01Database Design 

 Q7'$&' RA(A8P   10%*3  (#G* !(=#8 !3'7$F      77%# WY 52?2(F&' $8'04 1 .$"824 

52?2(F&' 2)*7'$:0 " 1383"           sU"(=/*&' 7V? !)M0 @# 77%#&' 'Z, WY 9*3'7$F 10%*3 @H&0 X 

  R-            52"#0=S# 9?(#]* @H#( +(H k7*30 X!#V?T' 1(#G*0 U(=/* 5'0DB @# .0DBH

12V?&' 62?F !(=#8 $(<*.  

        3(E7 5'0DB .$8 @# 52?2(F&' .$824 1(#G* !(=#8 @0H**!      D2"%?&' W"Y 2)=#M? 

!(*p':  

1.  1(#G* 52<=#&'(DB Tables)  

              2")?dF 52"?2(F&' .$"824 +7Sr* Z: X52?2(F&' .$82%& !(323T' !?F=&' 52<=#&' 7F*S*

52<=#&' @# !DF'7*# !80#M# .W*p' WY 2)G(B=* @H#( 5'0DB 52<=#&' 1(#G*&0:  

 -P  52<=#&' !#E24 ;7B*3' Entity-Relationship Diagram  

;7B*3*52?0?(H&' DDB# @# 52<=#&' !#E24 P 524JS&' (Entity-Relationship 

Diagram)    W*&' $8'0%&' [3/ N&Z0   * +03    $824 77%# @#] 2)#=S*. 52?2(F&'    2")*7'$:0 

"1383".  

 [P  +=# UH& !F32?#&' U0G0&' !%(7D0 @(AB*&' !D3'0 7*B'  

 ;P   137' U0$M+=#&'N&Z0  2Fa"F !?2S*352?2(F&' Q0#2%  (Data Dictionary)0  DDB#

X524JS&' 52?0?(H&' !(*p' 52#0=S#&' I=8 R0*/( b(/:  

1P  U0%/&' 62#3-(Fields). 

2P    U%/&' >0?(Format)     A#7&' 1$B*3( b(/ 9       XW#47 U%/&' >0? @- I=8 !&\$=& 

  A#7&'0A) (        A#7&'0 XWY7/ U%/&' >0? @- I=8 !&\$=&(X)    R0*/* W*&' U0%/=& 

O2S# @(80?&'. 

3P   t72Y(Null)    @2*#(4 2)&0 YES) (         !#(4 I=8 R0*/( \ @- @H#( U%/&' @- W?S*0

0NOO2g72Y @0H( @- @H#( \ U%/&' @- W?S*0 . 

4P  Q(E7 l2*<#(Primary Key) 9*#(4 @0H*0 YES) ( O23(E7 O2/2*<# U%/&' @2H 'Z:

+=#=&.  

5P   $(7Y(Unique)    !#(%&' 1$B*3* )YES (        !"#(4 7'7H* l0#3#&' 7(g @# @2H 'Z:

 U%/&'7Bn UM3& .O'$(7Y @0H( O2#E'$ Q(E7&' l2*<#&' @- V/\. 

6P  f/<&' D7K(Check)U%/&' I=8 D7K $0M0 !&2/ WY f/<&' 'Z, 1$B*3( X. 

7P  !(&0T' !#(%&'(Default Value)  !"(&0- !#(4 $($/* WY !Fg7&' !&2/ WY 1$B*3* 

$SF 2#(Y 2,7((`* @H#( U%/=& 0- W, 2#H 2)E2%F:. 
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8P  WF?MT' l2*<#&'(Foreign Key) 9*#(4 @0H* )YES ( O2/2*<# U%/&' @0H !&2/ WY

O2(F?M-.  

9P LM7#&' (Reference)           2#)?# I*- @(Z=&' U%/&'0 +=#&' 13' @8 .72F8 9*#(4 @0H* 

WF?MT' l2*<#&'.  

10P  DF7&' !=#M(Join Condition)    l2"*<#&' DF7"* W"*&' !=#M&' @8 .72F8 W,0 

9?# I*- RZ&' U%/&'0 WF?MT'.  

11P  7Kh#&'(Index) 9*#(4 @0H* )YES (U%/&' 'Z, I=8 7Kh# 62?F 1* 'Z:.  

  
  UHK&')1 (           9"/2*<#0 XU0"%/ !3"#B I=8 R0*/( +=#& U0$M I=8 O\2^# @(F(

 Q(E7&'(Privilege_Assistant_Id, Privilege_Course_Number)   

  

  

 UHK&')1 (+=# U0$M I=8 U2^#  

  
[ P  +=#&' 52#0=S# [*H'  

     # UH @8 52#0=S# !F2*H [M*   52"#0=S#&' _Z", $(<*0 X52?2(F&' .$824 52<=# @# +=

2)#,- 52)M .$8 :  52"?2(F&' .$824 7($#0 X@0M#7F#&'(DB Administrator)  C"(7Y0 X

 .A)MT' +(G0*(Hardware Specification Team) .  I"=8 +=#&' 52#0=S# R0*/*0

!(&2*&' 7G2?S&':  
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!  +=#&' >0?.(File Type) 

!  @(AB*&' !D3'0(Storage Media). 

!    !(D2(*/\' u3?&'(Backups)           !"(70$ 5?2H 'Z: 2#0 !(D2(*/\' u3?&' U#8 540 W?S* 

\ 1-. 

!  UM3&' 1M/(Record Size) :UM3&' +07/ $$8. 

!  +=#=& W&0T' 1M/&'(File Initial Size) :    .$"824 7($"# 9"(DS( RZ&' W&0T' 1M/&'

+=#=& 52?2(F&'. 

!  +=#=& I=8T' 1M/&'(File Maximum Size) : X9(&: UG( @- +=#=& @H#( 1M/ 7FH-

              1M/ IG4- !Y7S# $(<* 52<=#&' UH& 2)S#MF0 XU=/#&' UF4 @# O'7($%* 7$%* !#(%&' _Z,0

9M2*/? @- @H#( !(0?2^&' .7H'Z=& @(AB*. 

!  !(#H'7*&' .$2(A&' 1M/(Increment Size) :9EJ*#' $?8 +=#&' 1M/ .$2(A 7'$%# . 

!  !(2#/&' 12V?(Access Security) : C/( 2#0 +=#&' WY 52?2(F=& U0G0&' 1)& C/( @#

9=#8 1)&. 

! 5\$2S# $Hd*&' (Record Counts). 

 UHK&')2 (@(F(PQ7'$&' RA(A8 P52(/JG&' +=# 52#0=S# I=8 O\2^# .  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 UHK&')2 (+=# 52#0=S# I=8 U2^#  

 

 +,&-%& ./"0,%& '1234)4( 
   .$824 1(#G* !(=#8 @0H**     !3(E7 5'0DB .$8 @# 52?2(F&'     5'0DB&' _Z, 7HZ' X

.0DB UH 52(0*/# @(F0.  

PRIVILEGES FILE INFORMATION

File Type:      Random Access File 

Storage Media:  Hard disk 

Backups:       Weekly 

Record Size:    14 Bytes 

Initial Size:     500 records X 14 Bytes 

= 7000 Bytes = 7KB 

Estimated Maximum Size: 

100,000 records X 14 Bytes 

= 1,400,000 Bytes = 1.4 MB 

Increment Size:  100 records 
Access Security:  Read only for users of Rank 1 

Read/Write for Rank 2 users 

Record Counts:  SUM(Privilege_section_number) 
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5 . !"#"$%&' ()'*+ G-) 2<E$:&'* /H31&' D<E 

DB Control Systems  

           U=/#&' 2,$$/( 5'6'7M: 2)?dF 52?2(F&' $8'04 I=8 .7D(3&'0 1H/*&' C7DF $G%(

 1*(02)82F*'2)#,- 70#- .$8 @# 52?2(F&' .$824 !(2#/& PQ7'$&' RA(A8 PW*d( 2#  :  

• 77]&'   0- 72#$&' (Damage)        v6'03 52?2(F&' .$82%F C/=( $4 RZ&' -    1- O'$0G"%# @2H

\.  

• W87K&' 7(g U0G0&'(Illegal Access)      X52"?2(F&' .$"824 W"Y !?AB#&' 52?2(F=& 

  f2BK- L?# I?S#F   0-           52"#0=S#&' I"=8 >J"D\'0 U0B$&2F !&0B# 7(g 52?0?(H

@# !(#/#&'N&Z U#8 . 

0     F mG?( X_J8- .70HZ#&' +'$,T' C(%/*&2       1H/*"&' C7"D0 5'$2"K7a' >2F*

!(&2*&' .7D(3&'0:  

!       !(D2(*/' u3? U#8 I=8 f7/&'(Backup)       N"&Z0 XR70$ UHKF0 52?2(F&' .$82%& 

    52?2(F&' .$824 >2M7a 2)F !?2S*3J& (Recovery)       b0$"/ $?8 !/(/G&' 2)*&2/ I&:

77] 0- 2)(Y 72#$.  

!          !(73 U0B$ 52#=H I=8 R0*/( !(2#/ 12V? U#8(Passwords)  l2#3"=&    0-   L"?#&

     52?2(F&' .$824 12V?& U0B$&'          I"=8 N&Z"H R0"*/(0 X2?*Fg7 I=8 v62?F  52(/J"G

(Privileges)52?2(F&' .$82%& U0B$&2F 1)& m#w3 @# 9=#8 L(D*3( 2# $($/*& . 

!  $Hd* 5\$2S# U#8(Record Counts) 52?2(F&' I=8 !#)#&'   52"(=#8 Z"(<?* I?S#F X

              @"# 62")*?\' U(F4 52?2(F&' .$824 WY .$0M0#&' !323/&' 52?2(F&' iSF I=8 !?(S#

              W"Y 6$F&' $?8 52?2(F&' Q<? I=8 52(=#S&' Q<? C(FD*0 X94Jg:0 12V?&' I=8 U#S&'

    !#$2%&' .7#&' WY 12V?&' 1'$B*3' .           W"Y 52"(=#S&' _Z", jE2*? WY +J*B' UG/ 'ZxY

7#&'52?2(F&2F [8J*&' 1* 9?- @# 2,$?8 $Hd*? X@(*.  

!  UM3 UHK I=8 @0H( @- @H#( b(/ XC(4$*0 !F4'7# 12V? 62?F(Log File)  UM3"* 

            0 X1$B*3"#&' 13' @#]** b(/F 52?2(F&' $8'04 12V?& U0B$&' 52H7/ UH 9(Y0  5"4

  XU0B$&'0     X2)F 124 W*&' 52H7/&'0       &' 5"400 X2)(&: UB$ W*&' 52<=#&' 62#3-  ;07"B

      !(707] U=/#&' 2,'7( W*&' 52#0=S#&' @# 2,7(g0 .0     !Y7S# I=8 UM3&' 'Z, $823(

 '0=B$ @(Z&'   0-  U0B$&' '0&02/   I&:          1)?# 7$F $4 @0H( $4 2# m(/G*0 X52?2(F&' .$824

[(7B* @# 0- 52?2(F=& >07K# 7(g 7((`* . 
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 +,&-%& ./"0,%& '1234)5(  

  F $0G%#&' 2#    .7D(3&'0 1H/*&' C7D  52?2(F&' $8'04 I=8      y2")?# +$)&' 0, 2#0 y

yC2(3&' 'Z, WY 2)82F*2F mG?( W*&' 5'$2K7a' W, 2#0  

  

  

6 .40IC&'  

 5#=S* $%&P  RA(A8Q7'$&'P           52"?2(F&' .$"824 1(#G* @- +(H .$/0&' _Z, WY 

               12"V?&' 9#$B*3"( RZ&' @AB#&' 7F*S* 2)?: b(/ X!#)#&' 12V?&' 62?F 5'0DB @# 7F*Sw(

 '0 @(AB*&   2)M2*/( W*&' 52?2(F&' >2M7*3 .        >'0?- 5'Z 52<=# @# @0H** 52?2(F&' .$824 @:

O2](- .$$S*# @(AB* DE230 2)&0 !<=*B# .  

2)#,- 5'0DB 52?2(F&' .$824 1(#G*&0:  

• 52<=#&' !#E24 ;'7B*3'.  

• !F32?#&' @(AB*&' !D3'0 72(*B'.  

• +=#&' U0$M 137.  

• +=#&' 52#0=S# !F2*H.  

   ' .$824 62?F $?80            b"FS&' @"# 2")*(2#/& 2")& !(2#/ 12V? 62?F [M( 52?2(F&  0- 

1,7(g0 @(#$B*3#&' UF4 @# W87K&' 7(g U0G0&' .  

! !(D2(*/' u3? U#8 I=8 f7/&'. 

! !(73 U0B$ 52#=H I=8 R0*/( !(2#/ 12V? U#8. 

! $Hd* 5\$2S# U#8. 

! C(4$*0 !F4'7# 12V? 62?F. 

  

7 . 4$:'<(&' 2(3*&' A) 43.&2<J) 4$("3&'  

42?*       U0T' >0]0#&' s@(3(E7 @(80]0# .7K8 !($2/&' .$/0&' c :   !"(,2# @(F(

  7((2S#&')Standards (           W"Y !"SF*#&' 52(M)?#&' @(F( 2#H X!M#7F&' WY 2)#'$B*3' !(#,-0

I=8- !(M)?# !G2B0 12V?&' !M#7F/ U<3-(Top/Down approach)U<3- !(M)?#0 / I=8-

(Bottom/Up approach)0 2)*(#,- c42?(0 s2)?(F @72%( .  _Z", @# W?2^&' >0]0#&' 2#-

.$/0&' .12V?&' I=8 _7(^d*0 9%(FD* !%(7D0 9*'0DB0 12V?&' 72F*B' !(#,- @(F(Y.  
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8 .!"3-E0.&' (<:.  

5  +67/,(8& 91$%&Backup File:   52"?2(F=& !"(D2(*/' !B3? R0/( RZ&' +=#&' 0, .

0         3( b(/ 12V?=& 1D/* b0$/ !&2/ WY >0?&' 'Z, 1$B*3(    9*&2/& 12V?&' .$28a U#S*

1D/*&' b0$/ UF4 2)(=8 @2H W*&' !%F23&'.  

5  :$7;<=%& 91$Program File:  WG? +=# @8 .72F8(Text File)  @(A"B*& 1$B*3( 

 93<? j#2?7F&' 7#'0-(Source Code)12V?&' Z(<?*F 10%( RZ&'  .  

5 '/>=7,,%& ?7)1$%& Sequential Files: &Z 0, WSF2**&' +=#&' 52<=#&' @# >0?&' NRZ&' 

  9(Y U0G0&' 1*(   I&:           +=#&' !('$F @# b/F&' 1*( b(/ WSF2** UHKF [0=D#&' UM3&'

 .7# UH      & U0G0&' 1*( I*/ b/F&2F !SF2*#&'0= [0=D#&' UM3 .0     @0"H( @- ["M(

O2($82G* O2F(*7* O2F*7# +=#&' 0- @(S# l2*<# I=8 O'$2#*8' O2(&A2?*.  

5 )$%& '/>=7,,%& ?7)1$%&'3<@ Indexed Sequential Files:   !"(SF2**&' 52<=#&' +=*B*

              UM3 @# -$F( b/F&' @- W, !(3(E7 !D%? WY !*/F&' !(SF2**&' 52<=#&' @8 !37)<#&'

               2"#H +"=#&' !('$F @# .707]&2F Q(&0 9?8 b/F&' $'7#&' UM3&' @# [(74 @(S#

         Q7)Y C(7D @8 $q$/r* !D%?&' _Z,0 XWSF2**&' +=#&' WY b$/(     O'$2"#*8' _h2?F 1*( 

U%/ I=8 0- v62?F O2F*7# +=#&' @0H( RZ&'0 X+=#&' WY 7^H-2)(=8  .  

5  .A(,%& 91$Control File:  W*&' 52#0=S#&' R0*/( RZ&' +=#&' 9?- >0?&' 'Z, +7S(

9*2(&2S<F 1H/*=& 12V?&' 2)#$B*3( .  

5  ?7A<(%& 91$Transaction File: ' L(#M @(AB* 1*( RZ&' +=#&' 9(Y !(#0(&' 52H7/&

               I"=8 >'$"(a'0 [/3"&' 52"(=#SH X12V?&' U(`K* 62?^- 1$B*3#&' 2)F 10%( W*&'

52F23/&'   0-       R72M* 12V? WY !(#0(&' 6'7K&'0 L(F&' 52H7/ .0    U0"%&' L(D*3?@: 

!(=82<*&' 52DDB#&2F DF*7# 52H7/&' +=# .  

5 B/2<%& 91$%& Master File: &' 52?2(F&' R0/( RZ&' +=#&'X!3(E7   !"=(=4 !#E'$&' 9FK

7((`*&'0 +2?GT' 52DDB#F O2DF*7# >0?&' 'Z, @0H( 2# O2F&2g.  

5  ?CD$%& 91$%&Temporary File:    UHK"F 52"?2(F&' @(AB*& 1$B*3( RZ&' +=#&' 0,

            _Z", @8 62?`*3\' 1*( b(/F 12V?&' U2#S*3'0 U(`K* i'7gT 2)#'$B*3\ 54h#

    S*3' @# 62)*?\' $?8 52<=#&'2)&2# .0        1",- @# !#E'$&' .7H'Z&' 1'$B*3' 7(Y0* 7F*S(

52<=#&' @# >0?&' 'Z, $E'0Y.  

5 <E7=$%& F"*"%& ?7)1$Direct Files :     @"# >0"?&' 'Z", WY !#0=S#=& U0G0&' 1*(

    !M2/&' @0$ 7K2F# UHKF 52<=#&'   I&:         U"B'$ k7"BT' 5JM3&' @# RdF 707#&'

+=#&' .0?72%# >73T' 7F*S( >0?&' 'Z,>'0?T' !(%FF ! .  
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1 .-/15/,'  

1.1146/%   

 P? QK,-R  S7'$&' TU(U8 R   V&:     77%# L# .7M8 !($2/&' .$/0&' "1380   I"(O/* 

2)#(#J*0 !#<=W' ." L'0=C? @,0 "X72?*B'0 12<=&' !>#7?." 

#)#&' 70#W' L# L(>#7?#&'0 L(OO/#&' L(? D(3=*&' 7?*C( D(7Y&' VO8 Z>( @*&' !

     7((2C#&' 1'$B*3' 7?*C(0 [9%(?E*(Standards)        F>M*0 D(3=*&' '\, 18$* @*&' I]230&' L# 

  T$^( 2## 9(O8   V&:    2)%(N0* !&0)30 !>#7?&' !&0)3 .       I"?4 L# 12<=&' 6'U>- !>#7? $=80

             L: _(/ [!(]'0M8 !%(7E? S(&0 L(C# Z(*7*? !>#7?&' 1** L- L3/*3( L(>#7?#&' P2=,

  V"O8- !"(>)=# 2#, `7a&' '\)& L(*(#&28 L(*(>)=#/  IY"3-(Top/Down approach) 

IY3- !(>)=#0/VO8- (Bottom/Up approach).  

             L# X0OB L# $bc*&' Z>( L(#$B*3#O& 9#(O3* I?40 12<=&' !>#7? L# 62)*=H' $=8

             *B2? V#3( 2# '\,0 [X^2=? 1* 9O>- L# T\&' `7a&' T$^( 9=- L#0 62EBW'  12"<=&' 72? .

.$($8 I/'7#0 5'0EB 12<=&' 72?*BH0.  

  

2.1012(,' 7'189   

( P=# F40*RTU(U8 S7'$&'R  2)*=H' $C? 6 #       Q'7$24 L0b* L- .$/0&' X\, !3'7$ L

L- VO8:  

1( !>#7?&' @A 7((2C# 1$B*3*.  

2( >#7? @A !C?*#&' 52(>)=#&' d'0=- $$C*!12<=&' .   

3( !(#,- L(?* 12<=&' 72?*B'.  

4( I/'7# $$/* 12<=&' 72?*B'.  

  

3.1012(,' )#:;9   

  .$/0&' X\, 13%*   V&:   L(3"(]7 L(#34 .  I0W' 13"%&' :      7((2"C#&' !"(,2# L("?(

)Standards (            @"A !C?*#&' 52(>)=#&' 13%&' '\, L(?( 2#b [!>#7?&' @A 2)#'$B*3' !(#,-0

VO8- !(>)=# !J2B0 12<=&' !>#7?/ IY3-(Top/Down approach)IY3- !(>)=#0 / VO8-

(Bottom/Up Approach)2)=(? L72%(0 2)*(#,- e42=(0 f .   I0W' L(A$")&' @"Ea( '\,0
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@=2N&'0 .     .$/0&' X\, L# @=2N&' 13%&' 2#-0 :       !"%(7E0 9*'0EB0 12<=&' 72?*B' !(#,- L(?(A

F?'7&'0 _&2N&' L(A$)&' @Ea( '\,0 12<=&' VO8 X7(Nc*0 9%(?E*.  

  

4.101<#:/,' 3'='"5,'   

 S7'$&' TU(U8: /          D(N0&'0 7M2?#&' 2)&2J*H !(&2*&' F>'7#&' VO8 FOE** L- I02

            F>'7#&' X\,0 [D(#8 IbM? 2)?2C(*3'0 2)#)A VO8 P$823(3 '\,0 [.$/0&' X\, d0g0#?

@,: 

1. Edwards, P., Systems Analysis, Design, and Development With 

Structured Concepts, Rinehart and Winston, 1999. 

2. Hoffer, J. et al., Modern Systems Analysis & Design, 2nd, Ed., Addison-

Wesley, 1999. 

3. Kendal, K., and Kendal, J., Systems Analysis and Design, 5th Ed., 2002. 

4. Lejk, M. and Deeks. An Introduction to Systems Analysis Techniques, 

2nd Ed., Pearson Education Limited, 2002. 

5. Satzinger, J., Systems Analysis and Design, 2nd Ed., Thomson Learing, 

2002. 

6. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 

  

5.1012(,' -:'"1, >4,? @#%2% #/   

                L2"b#&' 5c"(, P"=- L# $bc* .$/0&' X\, !3'7$? -$?* L- I?4 [S7'$&' TU(U8

       D(#C&' 7(bY*&'0 U(b7*&' VO8 P$823( 2## !3'7$O& Z32=#&' .      I02"/ !"3'7$&' 62=N- @A0

!?2>h' L8         ((2"C#&' `C? VO8 dKEH'0 @*'\&' 1(0%*&' !O]3- 7       @"A !"C?*#&' !"(#&2C&' 

!>#7?&'.  
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2 . -./"$ )#*+,'Programming the System  

             10"%( _(/ S23W' @A 1(#J*&' !O/7# VO8 [F4'0&' @A [!>#7?&' !(&0^3# F%*

  52(#U7'0B !?2*b? L0##J#&'  ,U()>*0 G#'7?&'2   L(>#7?#O& 2)#(O3*0 2)?(*7*0  .  1* 2#b0

X7b\R  S7'$&' TU(U8 R       0 f77%#&' '\, L# !%?23 5'$/0 @A       6'U">- L"# 12<=&' L0b*(

(Modules)       9*>#7?? L(>#7?#&' L# D(7A Q.$28 10%(0 .$($8  .       V"O8 D2"Y*H' 1*( 1& '\iA

            !(O#8 L0b*3 [12<=&' !>#7? $C?0 62=N-0 I?4 2)82?*h L(>#7?#&'0 L(##J#&' L(? 7((2C#

           T$^"( 2## 52g42=*&' L# 7(Nb&' VO8 T0*/*0 !?CJ 2)*'\ $/? !>#7?&'    V"&:   !?0C"J

9*=2(J0 12<=&' 72?*B' !(O#8.  

             L(>#7"?#&' V"O8 2)C(U0*0 6'U>W' !>#7? Z(*7*& !%(7E d2?*' 1$8 L- 2#b 

T$^(3 V&: I#C&' U2>=: @A 7(Bc*0 !>#7?&' @A !a&2? !?0CJ.  

             D7"E L(?* 2#b [!>#7?&' @A 7((2C#&' 1'$B*3' !(#,-0 !(,2# L(?* !(&2*&' $0=?&'0

!>#7?&' 6'U>- Z(*7*.  

  

1.2 '-./"$,' AB -/1&%:/,' "44#C/,  

Programming Standards 

           L(>#7?#&'0 L(##J#&' VO8 Z>( @*&' $8'0%&' L# !80#># 2)=c? 7((2C#&' +j7Ck*

    2)*>#7?0 G#'7?&' 1(#J* $=8 2)82?*' .        52"#0OC#&' Ub'7# 1<C# @A D?E* $8'0%&' X\,0

  .7?*C#&' !>#7?&' 52b7M0 .   !b7M L# 7((2C#&' +O*B*0   V&:   12<= L#0 l7B-   V&:   7"Bm

.$/'0&' !b7M&' @A .  

             1n2"=*# Z0O"3- 1'$B*"3' UUC* 2)=0b 7((2C#&' 1'$B*3H !#(<C&' $]'0Y&' L#0

            E'7"B=' L# IC>(0 1)O#8 I)3(0 L(>#7?#&'0 L(##J#&' L(? 52AK*BH' $/0( !>#7?O&

    QK)3 Q'7#- D(7YO& $$> 62g8- .   7((2C#&' d2?*' T$^( 2#b   V&:    =2("J !&0)"3   G#'7"?&' !

2,72?*B'0 .  

  

 +,&-%& ./"0,%& '1234)1(  

!>#7?&' 7((2C# 1'$B*3' $]'0A $j$8.  

  

            @"A 5'7"(a*#&'0 [6'U">W'0 [I0%/&'0 [52YO#&' 62#3W 7((2C# $($/* Lb#(0

G#2=7?&' IbM0 [G#2=7?&'...    
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2# 12<= !>#7?0 1(#J* $=8 2)#'$B*3' Lb#( 7((2C#& QH2N# L(?( @&2*&' 6U>&':  

 1 . 52YO#&' 62#3- :           Lb&0 .7(aJ&' +07/&2? Q2?0*b# V=C# '\ QK#2b Q2#3' +O#&' 13' L0b(

              kKN"# [F"#>&' !a(J"? L0b(0 .7(?b&' +07/&' L# L0b( +7/ I0-)(Students 

ZKE&2? DOC*( +O# 13' IN#( .$82%&' X\, Z3/0.  

2 . I0%/&' 62#3- :       Q2?0*b# V=C# '\ QK#2b Q2#3' I%/&' 13' L0b(    Lb&0 .7(aJ&' +07/&2? 

             T\&' +O#&' 13H .$7Y#&' !&2/&2? Q240?3# L0b(0 .7(?b&' +07/&' L# L0b( +7/ I0-

 QKN# [9C?*( )StudentName (     9#"3' QK%/ @=C(StudentName) (    +"O#O& F"?*(0

)Students.(  

3 . !(O/#&' 5'7(a*#&' 62#3-(Local Variables) : 0*b# V"=C# '\ QK#2b Q2#3' L0b(  Q2"?

      +7/&2? Q240?3# L0b(0 .7(aJ&' +07/&2?L        !"#Ob&' L# +7/ I0- 0,0 )Local .(

I2N#) :Lsum.(   

4 .!(O/#&' 7(n 5'7(a*#&' 62#3-: (Global Variables)    V"=C# '\ QK#2"b Q2#"3' L0b( 

       +7/&2? Q240?3# L0b(0 .7(aJ&' +07/&2? Q2?0*b#G        !"#Ob&' L"# +7/ I0- 0,0 

)Global .(I2N#) :(Gmax.  

5 .I%*3# 7E3 VO8 G#2=7?&' I#> L# !O#> Ib L0b* L- Z>(.  

    2=, .72Mh' 7$>*0–  S7'$&' TU(U8 R   V&: 9=-        L"# V/=# TW 7((2C# !?2*b Lb#(

Z032/&' Ub7# I?4 L# 2)(O8 D2Y*H' 1*( [!>#7?&' @/2=#.  

  

 5678)1(  

             "A .$"]'7 52b7M"& !>#7?O& !(#&28 7((2C# VO8 5=7*=h' D(7E L8 _/?' @

 IN# !>#7?&'(Microsoft)0  (Oracle).  

  

2.2 D"E-./"$  )#*+,'  

Methods of Programming the System  

    G#'7"?&' 52Y"J'0# !"%(N0& !O#2M !C>'7#? !(OCY&' !>#7?&' -$?*(Programs 

Specifications)             6'U>- 7)<* @*&' 1(#J*&' !O/7# !(2)= @A 2,^2=? 1* @*&' !%(N0&' @,0 

12<=&' (System Modules)!A2gh2? `C?? 2)gC? E2?*7' !%(7E0  V&:  @OB'$&' DE=#&'

        !(#U7'0B IbM VO8 2#: Q2A0J0# L0b( T\&'0 6U> Ib& (Algorithm)   0-   DA$* !E72B

 52=2(?&'.(Program Flowchart)   
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             [Q2=(C# Q2A$, T$^( 6U> Ib0 [6'U>W' 5'7M8 L# Q2=0b# 12<=&' L0b( 2# .$280

  W' X\, L0b*0  2)gC? !E?*7# 6'U>          2,7\> L0b( .7>M !(2)=&' @A IbM* _(/? `C? F#

 S(]7&' G#2=7?&'(Main Program)    6'U">W' L0"b* 2"#=(? 6'U>W' !(%? @8$*3( T\&' 

'U>W' @, .7>M&' +'7E- VO8 .$0>0#&'o6'U>- @8$*3* H @*&' .7(aJ&' 6l7B- .  

       #0%( L- 2#iA [!>#7?&' D(7Y& L'72(B P2=, Lp'0       IbM"? 6'U">W' !">#7?? '0

@]'0M8   0-      L(C# Z(*7* Z3/ P&\? '0#0%( L- .0      I0W' 72"(B&' T$^"( L- Lb#(   V"&: 

        !(2)=&' @A T$^( 2## !>#7?&' !(O#8 VO8 .7E(3&' !?0CJ   V&:       !">#7?&' !"(O#8 IM"A

2)*#7?    V&: 0-     7($%* I4- VO8 2,$(%C*0 2)*?0CJ .        !"?*7# !"%(7E? !>#7?&' 5#* '\: 2#-

 *3' Z3/0             V"=a? L/= @*&' Ib2M#&' L# 7(Nb&' 2=3Y=- VO8 7A0=3 2,$=8 [.$$/# !(>(*'7

2)=8.  

             2"#, [F"3'0 l0*3"# VO8 `7a&' '\)& L2#$B*3* L2*(>)=# $>0* [F4'0&' @A

VO8- !(>)=#/ IY3-(Top/Down Approach)  IY"3- !"(>)=#0 /  V"O8-(Bottom/Up 

Approach).  

9:"4 :;1<4 '/=>8$/ ?)34(Top/Down approach)  

      I2%*=H' 1*( 9=# 62)*=H' $=80 S(]7&' G#2=7?&' !>#7?? 6$?&' 1*( 2=, V&:  l0*3#&'

    '\b,0 9(O( T\&' ... IJ= V*/   V&:  l0*3# 7Bm .       -$"?*0 !#<=# !%(7E&' X\, L: F4'0&'0

 12C&' L#   V&:           @*p' @A L#b* !ObM# !%(7E&' X\, F?*( L# 9>'0* Lb&0 [q2B&' :  2#$"=8

   G#7?#&' @)*=(            !>#7?? 124 '\: H: X7?*B( L- F(E*3( H 9=iA [L(C# l0*3# @A G#2=7? L#

        9(O( T\&' l0*3#&' @A G#2=7?&' '\, 2)(8$*3( @*&' G#'7?&' .       G#2"=7?&' '\", LW P"&\0

               X\", V%?* L2(/W' L# 7(Nb @A0 [9(O( T\&' l0*3#&' G#'7?& 628$*3' I#> VO8 T0*/(

      L# L0>#7?#&' @)*=( V*/ !ObM#&'        '\,0 [X72?*B' L0C(E*3( 1N L#0 12<=&' I#2b !>#7?

.$/'0 .$/0b X72?*B' L# 7(Nb? I)3- Q'6U> Q'6U> 12<=&' 72?*B' L: \: [$(> 7(n 7#-.   

               I"JW' I#>? V#3( 2# I2#C*3' @A L#b( I/&' [F4'0&' @A rrI/&' 0, 2# L\:

(Stubs)  !"*4^# D(OC* I#> L8 .72?8 I#>&' X\, L: _(/ (Comment Statements) 

            $C? 2)*>#7? 1** 1& @*&' !(87Y&' G#'7?&' 628$*3' I#> F40# VO8 !&H$O& 1$B*3*.   T-  L-

         V=$- l0*3# @A !(87Y&' G#'7?&'0 l0*3# @A L0b* IJW' I#> .     I"#> I2#C*"3' L:

               !">#7? L"# $C? 9*=( 1&0 V*/ 9>#2=7? 72?*BH !J7Y&' 9]2E8i? G#7?#&' $(Y( IJW'

  ( @*&' G#'7?&' 9>#2=7? 2)(8$*3 .           628$*"3H' !"O#> V"O8 T0*/( G#2=7?&' L2b '\: QKN#

!(&2*&':  
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. 

. 

CALL SUM(X,Y,Z)    

.  

.  

@*p2b IJ- !O#>& G#2=7?&' L(#g* Lb#(0:  

. 

. 

/* CALL SUM(X,Y,Z) 

WRITE ('Procedure SUM is not ready yet') 

. 

  

2)#,- L# [.7(Nb $]'0A IJW' I#> 1'$B*3H0:  

•  $823*G#2=7?O& 7b?#&' 72?*BH' VO8. 

• Q2?32=# X'7( T\&' Z(*7*&2? !(87Y&' G#'7?&' !?2*b& G#7?#O& I2>#&' @EC*. 

• G#2=7?&' 62=? !(O#8 T0%*. 

• VO8- !%(7E 1'$B*3' VO8 L(>#7?#&' 7?>*/IY3-. 

  

+,&-%& ./"0,%& '1234 )2( 
VO8- !%(7E @A IJW' I#> 1'$B*3' $]'0A $j$8/IY3-.  

  

96/86@ :?)34 '/=>8$/ ;1<4(Bottom/Up Approach)  

            l0*3# V=$- @A .$0>0#&' !(87Y&' G#'7?&' !>#7?? !%(7E&' X\, @A G#7?#&' -$?(

           IJ( V*/ '\b,0 VO8W' l0*3#&' @A .$0>0#&' G#'7?&' !>#7?? -$?( 1N QH0-   V&:  G#2=7?&'

S(]7&' .          & 628$*3' !O#> $0>0 1$8 @A L#b* !ObM# $>0* Q2g(- 2=,0    @"87Y&' G#2"=7?O

   [9*>#7? L# V)*=' T\&'   T-             !">#7?? 12"4 '\: H: 9>#2=7? 72?*B' F(E*3( H G#7?#&' L-

    V"%?* L- !ObM"#&' X\)& Lb#( _(/ [VO8W' l0*3#&' @A .$0>0#&' G#'7?&'  V"&:   L("/

I0c? QH0- 9>#'7? 72?*BH G#7?#O& !J7Y&' 62E8: L0$ 12<=&' I#2b !>#7? L# 62)*=H'.  

 , 2#b    VO8- !%(7E @A I2/&' 0/          X\")& I"/ !%(7E&' X\, @A Q2g(- $>0(0 [IY3-

 72?*BH' I#>? V#3( 2# 1'$B*32? L#b( !ObM#&'(Test Drivers) L8 .72?8 I#>&' X\,0 [

             9(EC( 2## 9*?2*b L# G#7?#&' V)*=' T\&' @87Y&' G#2=7?&' 628$*3H 1$B*3* !*4^# I#>

L- I?4 X72?*B'0 9]28$*3H I2>#&'=7?&' Z*b( Q2(OCA 9]28$*32? 10%( T\&' G#2.  
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 +,&-%& ./"0,%& '1234)3(  

          !"%(7E @"A 72"?*BH' I"#> 1'$B*"3' L"# G#7?#&' 2)(=>( @*&' $]'0Y&' L(?

IY3-/VO8-.  

  
  </HR  S7'$&' TU(U8 R        IY"3- !"%(7E 1$B*3' o6'03 G#7?#&' Lc? /  1- V"O8- 

 VO8- !%(7E /      ? L# @)*=(3 !(2)=&' @A 9=iA IY3- 12<=&' 62= .     F(E*3( [-$?#&' _(/ L#0 L\:

 1'$B*3' G#7?#&'   T-              !">#7?&' !"(O#8 1("<=*& 562"> 2)=: _(/ L(*%(7E&' L(*2, L#

2)(O8 .7E(3&'0.  

  
3.2 F$%% G/'"$,' Programs Walkthroughs  

              F"?**? !">#7?&' @A L(JJB*#&' L# D(7A 10%( G#'7?&' !?2*b L# 62)*=H' $=8

   * I?4 G#'7?O& F(73          !"J2B0 !"(>#7?&' 62EBW' +2M*b' +$)? 72?*BH' D(7Y& 2)#(O3

 !(]K#h'0 !(?(b7*&' 62EBW'(Syntax errors)   !"(%E=#&' 62"EBW' P&\b0 (Semantic 

errors)           7YJ VO8 !#3%&2b Q2(?(b7* !/(/J&' G#'7?&' @A $>0* L- Lb#( @*&'  .   $"(Y( 2#b

       cb 5$>0 L: q4'0=&' +2M*b' @A G#'7?&' F?**        V"O8 s(72"*&' 72)<: G#7?#&' V3=( L

.70*2Y&'   0-      Z&2E&' 52#K8 +Mb VO8 @3'7$&' IJY&'.   Q2g(- F?**&' +$)(0   V&:  +2M*b'

!atO& uE2B&' 1'$B*3H' .  

              .$2"8 1)=W P&\0 [X\, F?**&' !(O#8 @A 12<=&' @#$B*3# P'7M: 1$C? 2=, vJ=(

   A2b&' !A7C#&' L0bO*#( H              ;2"8U: 7$J"# '0"=0b( L- Lb#( I? !(O#C&' X\, @A .$2Aw& !(

L2(/W' L# 7(Nb @A D(7YO& .  

               2")?(*7*0 !YM"*b#&' 62"EBW' I(>3"*& D(7Y&' L# 0g8 $($/* 1*( 2# .$280

             [G#'7"?&' X\, !>#7?? '0#24 L(\&' L(>#7?#O& 2)#(O3* 1N L#0 !#]K# !%(7E? 2)*n2(J0

      &' D(7A 12)# L# S(& 9=: _(/         P&\? 12(%&' 9& @a?=( H I? !YM*b#&' 62EBW' v(/J* F?** .

l7B- F?** !(O#C? 12(%&' 2,$=8 Lb#(A !3(]7 62EBW' 5=2b '\:0.  

            q4'0"=&'0 62"EBW' v(/J"*0 G#'7?O& F(73&' F?**&' !(O#8 L# 62)*=H' $C?0

         qJB*# D(7A I?4 L# @#37&' 72?*BK& .U,2> G#'7?&' L0b* [!YM*b#&' .13%&'0  @&2*&' 

 L(?( .$/0&' X\, L#–S7'$&' TU(U8 RIJY# IbM? 9O/'7#0 72?*BH' !(#,- .  

  

./"0,%& '1234  +,&-%&)4(  

12<=O& @%(%/&' q/Y&' !(O#8 I?4 G#'7?O& F(73&' F?**&2? 12(%&' !(#,- L(?.  
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3 ."#$%&')#*+,'  System Testing 

       0 0)3&'0 !E(3?&' 62EBW' !&'U:0 G#'7?&' F?** $C?    L0b* [!atO& uE2B&' 1'$B*3H'

         !(OCA 52=2(? 1'$B*32? @OCY&' q/YO& .U,2> !O/7#&' X\, @A G#'7?&'   0- !(g'7*A' . 62=N-0

               $"=8 12<=&' 7(3 I47C* L- Lb##&' L# @*&' 62EBW' !&'U: q/Y&' D(7A I02/( 72?*BH'

@OCA IbM? 12<=&' D(?E*.  

  

1.3  -4/89 "#$%&H'Importance of Testing  

            7Nb- \Y=*3(0 Q'$> !#)# !(O#8 9(A .$0>0#&' 62EBW' +2M*b'0 12<=&' q/A L:

  L#30 %           12#*,H' !(O#C&' X\, 62E8: Z>( P&\& [12<=O& !JJB#&' !(='U(#&'0 540&' L#

             L(A$")&' @A IN#** @*&'0 2)=# .0>7#&' +'$,W' D(%/*0 2)/2>=h @A2b&' $)>&'0 540&'0

L((*p' L(3(]7&':  

• /*&'v(/J&' IbM&2? 2)& !C40*#&' +]2<0&' T$^* G#'7?&' L- L# D%. 

•                   I"(O/*&' @"*O/7# @"A 9& EEB# 0, 2#& Q2%A0 9Y]2<0 T$^( 12<=&' L- L# D%/*&'

1(#J*&'0. 

 

 +,&-%& ./"0,%& '1234)5(  

r12<=&' 72?*B' +'$,- @, 2#  

  

  12<=&' q/A Lb#(R  S7'$&' TU(U8 R     (O8 I0J/&' Lb#( 52=2(? 1'$B*32?   L# 2)

2)#,- 7$2J# .$8:  

1. AB63%& .6C8%& D$ '/0/0( E686/B :  

                  5H2"/&' I"b V"O8 T0"*/*0 Q'$"> Q'7"(?b 52=2(?&' X\, 1>/ L0b( 2# .$28

          @OCY&' D(?E*&' $=8 2))>'0( L- 12<=O& Lb##&' L# @*&' d2g0x& 5H2#*/H'0 .  @)A P&\&

    12<=&' 72?*BH !(%(%/ !](? 7A0* .0: !%(7E&' X\, 1$B*3* 12<=&' @A 52=2(?&' !(Ob(, 5=2b '\

         ;2*/=3 H:0 $($>&' 12<=&' 52=2(? L# 2# Q280= !?(74 1($%&'   V&:     Lb##&' L#0 I(0/* G#'7?

!($># v?J* H0 !(O#C&' $%C** L-.  

2. 96/"F/ 6GH68B .,/ E686/B: 
             52"=2(?&' 62=? !&0)3& L(]$*?#&' L(OO/#&'0 ZKE&' I?4 L# !%(7E&' X\, 1$B*3*

2)(A .               I"b& 52"=2(?&' L(#g* 9(A I02/( 52=2(?O& +O# 62=?? IO/#&' 10%( [!&2/&' X\, @A0
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       I?%*3#&' @A 12<=&' 2))>'0( L- F40*( @*&' 5H2#*/H' .        L"# 9"=c? </K= L- Z>( Lb&0

                  X\")? Q2(0$"( 52"=2(? 62"=? F(E*3= L- L2(/W' L# 7(Nb @A I(/*3#&' L# I? ZCJ&'

    ' 1>/ L- !J2B0 [52YJ'0#&'       QK(O4 L0b( !%(7E&' X\)? 2,^2=? 1*( @*&' 52=2(?& .P&\&  LiA 

                7"(?b I"#C&' 1">/ _(/ !(%(%/&' +07<&' 5/* 12<=&' q/A Z32=* H !%(7E&' X\,

!#Bg 52=2(?&'0.  

3. '*6I J$&KB A/K5 D< 6GH68B .,/ E686/B: 
 2=2(?&' U2*#*5              q"/A Z"32=*0 7"(?b 1>/ 5'\ 2)=c? !%(7E&' X\, L8 !>*2=&' 

<=&'               P"&\ $#*C( _(/ 5H2#*/H' Ib VO8 T0*/* H $4 2)=b&0 !(C(?E&' +07<&' 5/* 12

52YJ'0#&' X\)? 52=2(? ;2*=: @A G#2=7?&' .04 VO8 .  

  

2.3  I2'"/ "#$%&H'Phases of Testing 

             2)J"(BO* L"b#( I/'7# .$8 VO8 12<=&' 72?*B' 6'7>: .$28 1*(–   TU"(U8 

S7'$&'R@*p2b :  

1.  L&M=N& O(P(Module Testing) 
              L0$ .$/ VO8 6U> Ib& @OB'$&' DE=#&' !/J L# $bc*&' VO8 q/Y&' '\, Ub7(

     6'U>W' !(%?? 9*4K8 72?*8H' L(C? \BW' .    6U>&' FA$ q/2Y&' I02/( 2=,0    V"&:   IM"Y&'

      1*( P&\0[5H2#*/H' Ib T0*/* @*&' 52=2(?&' 9]2E8i?      @A !(%E=#&' 5'723#&' Ib q/Y?

  MA '\iA 6U>&'              [9/(/J"* L"# $"?H IOB 9(A L0b( !/(/J&' !>(*=&' 62E82? 6U>&' I

Q2/(/J 6U>&' L0b( P&\ Sb80.  

2.  L&M=N& 5B&K, O(P(Modules Integration) 
   [9"O>- L# 5]M=y- T\&' `7a&' T$^*0 !/(/J 6'U>W' L- L# $bc*&' 1*( 2#$=8

     [`C?? 2)gC? 6'U>W' E?'7* q/A 1*(  T- U> 6U>&' @8$*3( 2#$=8 $bc*&' Z>( 7Bm Q'6

               10%( 2#$=8 6U>&' '\,0 1(O3 IbM? 5OJ0 $4 7Bp' 6U>O& 2)&237: $'7#&' 52=2(?&' L- L#

v(/J IbM? G]2*=O& @8$*3#&' 6U>&' 1K*3' L# $bc*&' Z>( 9*#)# \(Y=*?.  

3.  J$&KB%& O(P(Programs Testing) 
      G#2=7? Ib q/A 1*( 2=,)     6'U>W' L# !80#># L# L0b*( T\&' (    .$"/ V"O8

Q2%?3# 2,$'$8: 1* @*&' q/Y&' 52=2(? 1'$B*32? P&\0 9=# +$)&' T$^( 9=- L# $bc*&'0.  

4.  J$&KB%& 5B&K, O(P(Programs Integration) 
              2)gC? I#C* G#'7?&' L- L# $bc*&' 1*( [9*/J L# $bc*&'0 G#2=7? Ib q/A $C?

L(*O/7# VO8 P&\ 1*(0 [v(/J&' IbM&2? `C? F#:  
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- R  I3O3*&' q/A (String Test) 

              [7"Bm G#2"=7?& !/(/J 5KB$# @, G#2=7? 52>7B# L- L# $bc*&' 1*( _(/

                 G#2"=7? D"(7E L"8 Z&2E&' 2)O>3 @*&' !(3'7$&' 52823&' $$8 L- L# $bc*&' 1*( Lcb

            10"37&' Z23*/' 1*(& v(/J&' IbM&2? !?32/#&' G#2=7? 2)#O3*( !(3'7$&' $'0#&' I(>3*

Z&2E&' '\)& .  

Z R  E?7&' q/A (Link Test) 

             IbM"&2? I#C* `C?? 2)gC? !E?*7#&' G#'7?&' !80#># L- L# $bc*&' 1*( _(/

v(/J&' .              12"<=0 $2M7h' 12<= L# !=0b#&' 9#234c? I(>3*&' 12<= L- L# $bc*&' 1*( Lcb

               I"#2b*# IbM"? .$"/'0 .$"/0b I#C( !(C#2>&' 1037&' Z23*/' 12<=0 $'0#&' I(>3*

v(/J0.  

  

& ./"0,%& '1234 +,&-%)6(  

rE?7&' q/A0 I3O3*&' q/A L(? D7Y&' 2#  

  

5.  .6C8%& O(P(System Testing)  
               12"<=&' L- L# $bc*&' 2)(A 1*( _(/ q/Y&' L# .7(BW' !O/7#&' @, X\, 7?*C*

     9=# F40*# 0, 2#b I#C( Ibb .           @"A0 F4'0&' `7- VO8 12<=&' q/A !&2/&' X\, @A 1*(0

      !O(0E .$#&0 !(%(%/&' I#C&' !](?  $*#* $4 Q2(?3=   V&: F(?23-   0-        .$"# $"#*C* _"(/ [7)M-

    2)#,- I#'08 .$8 VO8 q/Y&' :        D?E( T\&' 1(<=*O& !(?32/#&' .70$&'0 12<=&' $(%C* !>7$

                $"bc*&' 1*(& I4W' VO8 .$/'0 !(?32/# .70$& 9J/A 1*( L- Z>( 12<=&' L: _(/ [12<=&'

       v(/J&' IbM&2? I#C* 12<=&' +]2<0 Ib L- L#.  L#0       L(#$B*3#&' P'7M: 1*( L- Lb##&' 

q/Y&' '\, @A 1)3Y=- .12<=&' L# G*=* @*&' 7(72%*&' q/A VO8 U(b7*&' 1*(0.  

6.  ?"B0%& O(P(Acceptance Testing) 
                  !"3'7$ @"A 2")(O8 D2Y*H' 1* @*&' 9A'$,- D%/ $4 12<=&' L- L# 2=, $bc*&' 1*(

       *7'$:0 L(#$B*3#&' I?4 L# q/Y&' '\, 1*(0 [l0$>&'1) .  12<=&' U2*>' '\:0   [q/Y&' '\)A

@OCY&' 1'$B*3K& U,2> 12<=&' L- @=C( '\,.  

  

'1234 +,&-%& ./"0,%& )7(  

.0EB Ib L# +$)&' L(?0 12<=&' 72?*B' 5'0EB $$8.  
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4 .-JK&,'  

             L"# 1(<=*&' @A !(#,W' z&2? Q'7N- !>#7?O& 7((2C# 1'$B*3H L: [S7'$&' TU(U8

   C*0 !>#7?&' !&0)3 _(/ G#'7?&' I($ 0 2)*=2(J .        !">7$ L"# 7((2C#&' X\, L3/* P&\b

1,2Y*0 D(7Y&' 62g8- ZE2B* 7Bp' 1)gC? F# 1)gC? .  

    .$/0&' X\, @A 2=(-7 2#b0   LiA         12"<=&' 6'U>- !>#7? Z(*7*& !#<=# D7E d2?*:

T$^(   V&:       T$^(0 !>#7?&' !(O#8 VO8 $(> IbM? .7E(3&'   V&:   G#'7?&' !(=? !(0%* . 7?*C*0

7EIY3- 2*%(/ VO8-(Bottom/Up approach)0 VO8-/ IY3-(Top/Down approach) L# 

    D2(3&' '\, @A .7()M&' D7E&' .          L- G#7"?#O& Lb#(0 .04 E2%=0 +Cg E2%= 2#)=# Ib&0

F?*( T- 2#)=# .$/'0.  

 2=(-7 2#b0R  S7'$&' TU(U8 R             L"# 12"<=&' 72"?*B' L- Q2g"(- .$/0&' X\, @A 

   2*=: @A !#)#&' 52(O#C&'           1"* @*&' +'$,W' D%/*0 [62EBW' L# !(&2B [!/(/J !#<=- ;

 2)O>W 2,^2=? .           1'$B*32? P&\0 [I/'7#0 5'0EB .$8 VO8 1*( 12<=&' 72?*B' L- 2=</H0

          Q2(0$( 2,^2=? Lb##&' L#0 [1($%&' 12<=&' 2)#,- 7$2J# .$8 L# 52=2(?   0-   G#'7? 1'$B*32?

 ̀ 7a&' '\)& .    =2b 2#Ob I'0/W' F(#> @A0         .7"(?b 72"?*BH' @"A !#$B*3#&' 52=2(?&' 5

                G]2"*= V"O8 l0"4- 7(Nc* 5'\0 IgA- 5=2b 2#Ob !=b##&' 5H2#*/H' Ib VO8 T0*/*0

12<=&' 72?*B'.    

  

5 . -4:'"1,' 012(,' L< -2/,0"M< -4+#N,'  

            L"# I2%*=H' !(O#8 I0/*&2? $J%( _(/ [I0/*&' d0g0# !#$2%&' .$/0&' e42=*

  %&' 12<=&' !](?1($   V&:            L0"b(& 12"8 IbM? Fg0&'0 L(#$B*3#&' !]()*0 $($>&' 12<=&' !](?

   $($>&' 12<=&2? I#CO& Q2?32=# .             .U)>W2"b 2",7((a* 1*("3 .7"(Nb 62("M- L- @=C( '\,0

    2,7(n0 [52(>#7?&' `C?0 !#2C&' 5'U()>*&'0.        !"(#,- VO8 .$/0&' X\, @A +7C*=30

!A2gh2? 947E0 I0/*&' V&: @*&' 62(MW'2,7((a* Z>( .  

    .$/0&' X\, L# @=2N&' 6U>&'0:           X\", 7"?*C* _"(/ [12<=&' D(N0* !(O#8 e42=( 

              V"O8 12<=&' @3$=)#0 L(#$B*3#O& 52#$B L# 9#$%* 2#& Q'$> !#)#&' 52(O#C&' L# !(O#C&'

 6'03 $/ .        $(C?&' l$#&' VO8 12<=O& !#]'$ !(2#/ D(N0*&' 1$%( 2#b .     62"=? Lc? l7=3 2==b&

 ' D(N0*&'        QH2#0 Q.72)#0 Q2*40 ZOE*( _(/ !O)3&' !(O#C&2? S(& $(>& .      X\", IK"B 1*("3

      IJY# IbM? D(N0*&' d'0=-0 !(#,- L2(? [.$/0&' .  D7E*&' 1*(3 2#b   V&:    q]2J"B L2(?

12<=O& 9*$]2A0 $(>&' D(N0*&'.  
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6 .3#2OEJ/,' 1":/  

Q RB,, J$&KB%& Programs Walkthroughs: ' !?2*b L# 62)*=H' $=8   10"%( G#'7"?&

 72?*BH' D(7Y& 2)#(O3* I?4 G#'7?O& F(73 F?**? !>#7?&' @A L(JJB*#&' L# D(7A

tO& uE2B&' 1'$B*3H'0 q4'0=&'0 !(>#7?&' 62EBW' +2M*b' +$)?!a.  

Q  ?313,%& O(PString Test:  5KB$# @, G#2=7? 52>7B# L- L# $bc*&' 1*( _(/

7Bm G#2=7?& !/(/J.  

Q   5BKS%& O(PLink Test:   2)g"C? E?*7#&' G#'7?&' !80#># L- L# $bc*&' 1*( _(/

v(/J&' IbM&2? I#C* `C??.  

Q '=$KB%& +P '$FI,3$%& K//6T$%& Programming Standards:  2)=c? 7((2C#&' +j7Ck*

            1(#J"* $=8 2)82?*' L(>#7?#&'0 L(##J#&' VO8 Z>( @*&' $8'0%&' L# !80#>#

2)*>#7?0 G#'7?&'.  

Q  '/=>8$?)34/ ;1<4Bottom/Up approach:   12"<=&' 6'U>- !>#7? Z(*7*& !%(7E

             1N QH0- l0*3# V=$- @A .$0>0#&' !(87Y&' G#'7?&' !>#7?? 2)(A G#7?#&' -$?( _(/

         IJ( V*/ '\b,0 VO8W' l0*3#&' @A .$0>0#&' G#'7?&' !>#7?? -$?(   V&:  G#2=7?&'

S(]7&'.  

Q ;1<4 '/=>8$/ ?)34Top/Down approach:   12"<=&' 6'U>- !>#7? Z(*7*& !%(7E

            I2"%*=H' 1*( 9=# 62)*=H' $=80 S(]7&' G#2=7?&' !>#7?? 2)(A 6$?&' 1*( _(/   V"&: 

'\b,0 9(O( T\&' l0*3#&' ...IJ= V*/ V&: l0*3# 7Bm.  

Q  J$&KB%& E6)*&"$ '0/@"Programs Specifications:  @A 2,^2=? 1* @*&' !%(N0&' @,

J*&' !O/7# !(2)= 12"<=&' 6'U>- 7)<* @*&'0 1(# (System Modules)  !"%(7E0 

E2?*7'   !A2gh2? `C?? 2)gC?    V&:        Q2A0J0# L0b( T\&' 6U> Ib& @OB'$&' DE=#&'

!(#U7'0B IbM VO8 2#: (Algorithm) 0-    52"=2(?&' DA$"* !E72B.(Program 

Flowchart)  
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1 .320"2+,  

1.10#42&   

 PA QL,-R  S7'$&' TU(U8 R   V&:      77%# @# .7(MW'0 .7I8 !(>2B&' .$/0&' "1380 

2)#(#K*0 !#=>W' <(N/*" .@'0>XA Y,0 "9%(B0*0 12=>&' <0/*."  

         1($%&' 12=>&' !F(A @# <2%*>Z' !(N#8 0, 2>, <0/*&2A $0K%#&'   V&:     12"=>&' !"F(A

             $"($?&' 12"=>&' VN8 <#XN& Q2A32># @0H(& 128 <HIA O[0&'0 @(#$M*3#&' !F()*0 $($?&' .

         !#2X&' 5'U()?*&'0 .U)?W2H 2,7((C* 1*(3 .7(BH 62(I- @- Y>X( '\,0   ]52(?#7A&' ^XA0 

2,7(_0.         !G2[`2A 947E0 <0/*&' !(#,- VN8 .$/0&' a\, YG +7X*>30   V&:   Y*&' 62(IW'

2,7((C* b?(.  

             !(N#X&' a\, 7A*X* c(/ ]12=>&' D(B0* !(N#8 d42>( .$/0&' a\, @# Y>2B&' 6U?&'0

            "N8 12=>&' Y3$>)#0 @(#$M*3#N& 52#$M @# 9#$%* 2#& Q'$? !#)#&' 52(N#X&' @#   $"/ V

6'03 .        $(XA&' e$#&' VN8 12=>N& !#F'$ !(2#/ D(B0*&' 1$%( 2#H .      $"(?&' D"(B0*&' 62>A @H&

       QZ2#0 Q.72)#0 Q2*40 bNE** c(/ !N)3&' !(N#X&2A 53(& .       @2"(A ].$"/0&' a\, <LM 1*(30

    <Kf# <HIA D(B0*&' J'0>-0 !(#,- .  D7E*&' 1*(3 2#H   V&:      $"(?&' D(B0*&' gF2KM @2(A

N& 9*$F2G012=>.  

  

2.1/0.%+, 5,067   

( P># O40*R TU(U8 S7'$&'R  ' $XA Z        Q'7$24 @0H* @- .$/0&' a\, !3'7$ @# 62)*>

@- VN8:  

1. <0/*&' !(#,- P7$*.   

2 .*$/ $<0/*&' D7E.  

3 .D(B0*&' !(#,- 7H\*.  

4 .*$/D(B0*&' J'0>- $.  

5 .*7fA Dh(3&' D(B0*&'0 $(?&' D(B0*&' @(.  

6 .=> D(B0* @# @H#**12. 
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3.1/0.%+, '(897   

.$/0&' a\, 13%* V&: @(3(F7 @(#34:  

 <0W' 13%&' :        Y>2B&'0 <0W' @(G$)&' YEC( '\,0 947E0 <0/*&' !(#,- @(A( .  2"#-

 Y>2B&' 13%&' :            D"(B0*&' gF2K"M @(A(0 98'0>- $$/(0 9*(#,- @(A(0 12=>&' D(B0* d42>(G

S$23&' V*/ c&2B&' @# +'$,W' YEC( '\,0 ]$(?&'.  

  

4.1/0:(82+, 1,;,<"+,   

P/K>-R  S7'$&' TU(U8 R            @"# 9"(0/* 2"#& !"(&2*&' O?'7#&' VN8 JLE`2A 

.$/0&' a\, J0[0#A DNX** .$(f# 52#0NX#:  

1. Edwards, P., Systems Analysis, Design, and Development with 

Structured Concepts, Rinehart and Winston, 1999. 

2. Kendal, K., and Kendal, J., Systems Analysis and Design, 5
th

 Ed.2002. 

3. Silver, G. and Silver, M., Systems Analysis and Design, Addison-

Wesley, 1996. 
4. Aktas, Z., Structured Analysis and Design of Information Systems, 

Prentice-Hall, 1987.  

5. http://www.psut.edu.jo / computer science/ staff/saleh abu-soud 

  

5.1/0.%+, 38,<0+ !#+= >(&.& (2   

U(U8 S7'$&' T:             @2H#&' !F()*A 5#4 P>- @# $Hi* .$/0&' a\, !3'7$A -$A* @- <A4 

        X&' 7(Hf*&'0 U(H7*&' VN8 P$823( 2## !3'7$N& b32>#&' j$2)&'#(D.     OA** VN8 g7/' 1B 

          (0%*&' !NF3- @8 !A2?`' !($?A <02/0 ].$/0&' !3'7$& P)?0* Y*&' 5'$2I7`'   ]Y*'\"&' 1

2)&0/ P*2#0NX# D#X*0 ].$/0&' 5280[0# !X?'7# VN8 P$823* 2)>W .  
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2 . '()*+, -%.&System Conversion  

 <0/*&2A $0K%#&'R S7'$&' TU(U8R          !3"3k#&' Y"G O"[0&' !F()* !(N#8 0, 

               52">2(A&'0 @2"H#&' U()?* c(/ @# $($?&' 12=>&' '\, VN8 <#XN& $($?&' 12=>&' !A/2K

&'             <(CI"*& 1U"N( 2## 2,7(_0 .U)?W'0 5'U()?*&'0 @(#$M*3#&' @# 1UL&' $$X&'0 !#($%

12=>&' .12=>&' 62>A @# 62)*>Z' <(A4 <0/*&2A <#X&' -$A(0 .  

  

1.2  3#267 -%.&+,Importance of Conversion 

       Y&2/&' O[0&' @# <2%*>Z' !&0)3 VN8 <0/*&' $823(   V&:    !&0)3A $($?&' O[0&'

73(0.                 $"4 @0"H> 9(#$M*3#& 9#(N3* <A4 12=>&' 62>A @# 2>()*>' '\: 2>>- 2>[XA @=( $40 

    lDA( 1&0 7EM&' !N/7# 2>U02?*          @: c"(/ ]@(#,'0 @0H> !#)# 7(_0 !N)3 .0EM Z:   T- 

    T$k( $4 <0/*&' YG <IG   V&:    9*#7A $($?&' 12=>&' <IG .       <"A4 Q'$"(? E(EM*&' b?( P&\&

<0/*&' !(N#8 6'7?:.  

   

+,- ./&0%& 12"3/%& '4)1(    

b0NE#&' <HI&2A aU2?>: YG m2?>&' 1$8 YG @#2H&' 7EM&'0 <0/*&' !(#,- @(A.  

  

2.2 0#0?+,% '#0"+, '()*+, @#A 1A,%$+,% 1,<#B&2+,  

  7H\*3> @- b?(R  S7'$&' TU(U8 R           Z ]2"# 1("=>*& $($? 12=> 62>A !(N#8 @iA 

        # i?N( $4 2#>:0 E%G 52(?#7A&' 62>A VN8 7K*%*     n!?2/&' 9([*%* 2# b3/0 !#=>W' <N/ 

  V&:           $"8'0%&'0 ]1(=>*&' YG !XA*#&' 5'6'7?`'0 ]5'U()?*&'0 .U)?W' YG 5'7((C* 6'7?:

             @# @(#$M*3#&' VN8 5'7((C* 6'7?: <N/#N& @H#( 2#H ]1(=>*&' YG 2)A <0#X#&' @(>'0%&'0

$($?&' 12=>&' VN8 1)N#8 !%(7E0 1)#(=>*0 1,$$8 c(/.  

  @0H>&0   ]QL(Kf* 7BH-G           12"=>N& <0"/*&' $>8 7((C*&' 2)N#I( $4 Y*&' 62(IW' @o

!(&2*&' E2%>&' YG 2)>2(A @H#( $($?&':  

1( '$253%& 6",7(%& 89:;-:  

    !#($%&' .U)?W' 7((C* .$28 1*(   V&:          2")(N8 <#XN& !A32># $X* 1& '\: .$($? .U)?-

       @(3/*N& !/&2K $X* 1& '\:0 $($?&' 12=>&' YG   0- <($X*        ;'7M*"3' 1*"( c"(/ ]2)*'7$4 

               6'7"?: $"XA .$"($?&' .U")?W' VN8 2)N(U>*0 2)(G !>UM#&' !#UL&' 52>2(A&'0 p#'7A&'
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               1*(G !%G'0*# 5>2H '\: 2#- ].U)?W' a\, O# !%G'0*# 7(_ 5>2H '\: 2)(N8 !#UL&' 5'7((C*&'

Y, 2#H .7I2A# 2)&'U>:.  

      * !%(7E !(iA !#($%&' .U)?W2A +7K*&' @H#(0     @H#( c(/ ]!A32># !33k#&' 2,'7

     !N#X*3#&' .U)?W' O# <#2X** 52H7I& 2)X(A .       !#($%&' .U)?W' 72X3- @0H* Z .$28 @H&0

!33k#&' b2/K- O?I( 2## ]!(7C# V&: 1)(f=0# VN8 2)X(U0* 0- 2)A J7A*&'.  

  

2(  <7$5=%&" <&92:;/%& Facilities and Services 
    ]2>, 52#$M&'0 5'U()?*&2A $K%(   #UL&' .$823#&' 62(IW' !     <"B# $($?&' 12=>N& 

              7"BH- 62A7)H&' @# .$($?&' .U)?W' 52ANE*# @0H* @- @H##&' @# \: .62[`'0 62A7)H&'

        !(&2/&' 62A7)H&' @0H* @iH !(&2/&' 52(>2H#`' @#2-Phase) (     $"($?&' O[0N& 1UN(0 QLB#

)3-Phase .(     2)*$2(U 1*( @- @H#( .62[q& !A3>&2A 0-  2)K2%>:   0-      b3"/ 2")>2H# 7((C*

$($?&' 12=>&' 52ANE*#.  

    +((H* 5'$/0 !G2[: @H##&' @#0   0-          @"H#( O>K"# YG Q2%AE# 12=>&' @2H '\:

    72AC&'0 !A0E7&2A 1H/* .U)?- !G2[:.          Y"G 2,7((C* 1*( Y*&' 62(IW' @# YA*H#&' c2BW'0

.7(BH @2(/- .  

  

3( ',2+>%& <7)4$%&" '$253%& <7?72@%&  

 >A $>8          Q2(0$( 1($%&' 12=>&' @0H( @- 2#: ]2# 1(=>*& $($? 12=> 62   0-   Q2(A032/ Q2#2=>

  ̂ 7C&2A Yf( Z .         5LM$"# P2">, <'0"/W' O(#? YG0(Inputs)     !"?&2X# 52"(N#80 

(Processing)    pF2*>0 \f>* (Outputs)         2)>(UM* 1*( 52>2(A0 12=>&' @# 2)(N8 <0K/&' 1*( 

 52>2(A .$824 YG(Data Base)N& $(XA&' e$#&' VN8 2)(&: J0?7 . VN8 <#X&' 6$A $XA0 $>8

              52">2(A&' a\, 5>2H '\oG ]!#($%&' 52>2(A&' 1'$M*32A 7'7#*3Z' 1*( @- b?( ]$($?&' 12=>&'

      0 $($?&' 12=>&' 52>2(A .$824 O# !%A2E*#         S("NG !#($%&' 52>2(A&' !F(A VN8 7((C* <K/( 1&

     #'$M*3' @H#( <A 2)N(0/* T707[&' @#  Y, 2#H 2)         2")X# !"%A2E*# 7(_ 5>2H '\: 2#- ]

    2)#'$M*3' V>3*( V*/ 2)N(0/* b?(G .       .$($? <0%/ !G2[oA 2#: 1*( 52>2(A&' .$824 <(0/*0 

  0-   .$F'U&' <0%/&' @# gNM*&2A .         5>2H '\: !K2M 52>2(A&' <(0/*& p#'7A 62>A @H##&' @#

1?/&' .7(AH 52>2(A&' .$824 .  

  

 ./&0%& 1223/%& '4+,-)2(  

08$* Y*&' +07=&'0 b2A3W' @(A V&: 52>2(A&' .$824 <0/* 0- 2)&0/* 1$8.  
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4( <&A&>;B&" C$D%& '32>E Working Procedures  

                72"A*8Z' @("XA 5\"M- !N#2I <(N/* !(N#8 VN8 r62>A $($?&' 12=>&' 62>A 1* $%&

        5'6'7?`' ^XA <($X* 2#A70 1(=>*&' YG <#X&' !%(7E @(3/* 0  *&' @(>'0%&' T$k* Y  V&: 

<[G- !%(7EA <2#8W' \(f>*0 52>2(A&' !?&2X# YG 7AH- !(&2XG.  

   <#X&' !%(7E 7((C* $>80   0-        5'6'7?`' a\, !A2*H <N/#&' VN8 b?( ]5'6'7?`'

.$($?&' <#X&' !%(7E VN8 @(#$M*3#&' b(7$*0.  

  

5( 1253%& 17F?%& 
  1($%&' 12=>&' 7((C*   V&:      &' YG !(70/# !(N#8 $($?&' 12=>&'      O"[0&' @"# <0"/*

Y&2/&'   V&:        <(N/*&' !(N#8 5#24 s2323- 2)AA3A Y*&'0 ]$($?&' O[0&' .    .0"EM&' a\, 7A*X*0

           2)(G <If&' T$k( c(/ ]540&' Sf> YG .7(EM&'0 Q'$? !#)#&' 5'0EM&' @#    V"&:   <I"G

  9*#7A $($?&' 12=>&' .              <#2"I E("EM*0 D(#8 7(Hf* $XA 7#W' '\, D(AE* @# $A Z @\:

 1** c(/A     <H2I# @0$A0 !3L3A <0/*&' !(N#8  .        2")>2(A 1*("3 <0/*N& D7E .$8 P2>,0

 <(Kf*&2A–S7'$&' TU(U8 R!(*t' .7%f&' YG .     

  

3.2 -%.&+, C<D Conversion Methods  

             12"=>&2A 9&'$A*"3'0 1($%&' 12=>&' 1'$M*3' @8 +40*&' 2>, <0/*&' D7EA $K%(

$($?&' .&\ <Xf& !3(F7 D7E cLB P&2>,0P:  

1 ( >G7@$%& C"(/%&(Direct Conversion)  

               12"=>&' !"&'U: 1** c(/ ].$/'0 !N*HH 12=>&' <H&0 T70G <HIA <0/*&' 1*( 2>,

   $($?&' 12=>&2A <$A*3(0 1($%&' .          !"(>#U&' .7"*f&' 7K%A0 !fNH*&' !N%A !%(7E&' a\, U2*#*0

<0/*N& !#UL&' .  

         9>W <0/*&' D7E 7EM- @# !%(7E&' a\, 7A*X*0       $"($?&' 12"=>&' <IG !&2/ YG

     1($%&' 12=>N& .$0X&' bXK&' @# @0H( .          g/G 1* $4 @2H '\: !%(7E&' a\, J2A*' @H#( @H&0

9(N8 @(#$M*3#&' b(7$* P&\H 1*0 Q'$(? $($?&' 12=>&'.  

  

2( H9&"$%& C"(/%& (Parallel Conversion) 
            ' <2"M$: 1*"( c(/ @#'U*# <HIA @2#2=>&' <#X( !&2/&' a\, YG 52">2(A&   V"&: 

       @(#2=>&' @# 52?7M#&' VN8 <0K/&' 1*( P&\H0 @(#2=>&' .    12=>&2A 1($%&' 12=>&' <$A*3(0
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               !/(/"K pF2"*> YEX( $($?&' 12=>&' @- Y>X( 2## @(#2=>&' 52?7M# 9A2I* $>8 $($?&'

         !/(/K QLK- Y, Y*&' 1($%&' 12=>&' pF2*> O# 9A2I** 2)>0H .     1$"%* !%(7E&' a\, @- 1_7 

  !#$M            ]$($?&' 12=>&' @# $Hi*N& <2?#&' YEX( 2## ^XAA 2#)[XA @(#2=>&' !>72%#A !(>2?#

              .$0X&2A 7(Hf*N& @(#$M*3#N& <2?#&' YEX* c(/ .7EM @0H* @- @H#( !>72%#&' a\, @- Z:

               $"XA 9(N8 '0$0X*( 1& @(\&' $($?&' 12=>&' <A2%# 9(N8 '0$2*8' $4 '0>2H T\&' 1($%&' 12=>N& .

 VN8 .$2(U0 ]P&\    @oG          @(#2=> @0#$M*3( 1)>0H @(#$M*3#N& Q2H2A7: bA3* $4 !%(7E&' a\,

$/'0 @u YG.    

              12=>&' <IG !&2/ YG 9>W .70EM <0/*&' D7E <4- @# 7A*X* !%(7E&' a\, @H&0 

$XA 9&'$A*3' 1*( 1&0 <#X( <'U 2# 9>0H 1($%&' 12=>N& .$0X&' <)3&' @# @0H( $($?&' .  

  

3(C"(/%&  2>5/%& .4(>$%& .;(Phased Parallel Conversion) 
              12"=>&' <0"/* 1*( c(/ @(*%A23&' @(*%(7E&' @(A Q2E30 QL/ !%(7E&' a\, 7A*X*

    6U? <H 9F'U?iA(Module)             <"#XN& 9"&0/* $'7"#&' 6U?&' 72(*M' 1*( c(/ ].$/ VN8 

           <A2%#&' 6U?&' b/3 1*(0 ]1($%&' 12=>&' O# @(#$M*3#&' <A4 @# 9(N8 YNXf&'    6U"?&' '\)& 

                 1*"(0 ]v(/"K <HIA <#X( $($?&' 6U?&' @- @# $Hi*&' $XA !#$M&' @# 1($%&' 12=>&' YG

12=>&' <H <'$A*3' 1*( V*/ 6'U?W' <'$A*32A 7'7#*3Z'.  

              7"BH- Q2"H2A7: bA3* 2)>H&0 TU'0*#&' <0/*&' @# !fNH* <4- !%(7E&' a\, 7A*X*0

      ' !(%A 9AA3* T\&' P2A7`' @# @(#$M*3#N&       1($%&' 12=>&' @# 6'U?- @0#$M*3( 1)>0H D7E&

540&' Sf> YG @(#2=>&' @# 6'U?-0 E%G $($?&' 12=>&' @# 6'U?-0 E%G.  

  

  

./&0%& 1223/%& '4+,-) 3(  

w2)>(A D7f&' 2#0 12=>&' <0/* D7E Y, 2#  
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3 . C#$%& '()*+,System Documentation 

1.3 C#$%&+, 3#267 Importance of Documentation   

   D(B0*&' +7X(–  S7'$&' TU(U8 R        +K0& 1$M*3* !A0*H# $'0# 62>A !(N#8 9>iA 

         12=>&' VN8 @(#$M*3#&' b(7$* !(N#8 18$& 2)#'$M*3' @H#( 2#H ]12=>&' .  D(B0*&' T0*/(0

     DF2B0&' @# $($X&' VN8(Documents)          '\",0 ]2")>(XA !>(X# 52)? 52?2/ YAN*& 5A*H 

# @# J0> <H& @- Y>X(DF2B0&' J'0>- @# Q2fN*M# Q280> 12=>&' Y#$M*3 .  

             !"N/7# @"# D(B0*&' !(N#8 -$A* c(/ .7#*3#0 !(X(#?* !%(7EA DF2B0&' V>A*0 

                V"N8 .0L8 ]12=>&' @# 62)*>Z' $XA -$A( D(B0*&' @- @# 2>[XA @=( 2#H S(&0 ]<(N/*&'

          A 9#'$M*3' O(#?&' O(E*3( V*/ Q'$(? D(B0*&' @0H( @- b?( P&\     !"A2*H @H&0 <2XG <HI

         $"(?&' D(B0*&' ;2*/( c(/ !N)3&' !(N#X&2A 53(& $(?&' D(B0*&'    V"&:     ]5"400 ].72")#

!(>'U(#0.  

  

2.3 0E,%F0#?+, C#$%&+,   

Benefits of Good Documentation 

          2)K"(MN* @"H#( ]12=>N& .7(AH $F'0G0 !K2M !(#,- $(?&' D(B0*N&R   TU"(U8 

S7'$&'R!(*t' E2%>&2A :  

1 . 52;%& I2J"/%& >@/D217F?%7@ 'KLM 7:% ./%& <7:;%& CN% C*" '4*:  

              @"#& !"32# !?2/A @0H( 9>oG ]@(#$M*3#&' $/W 12=>&' YG !NHI# 70)= $>80

        Q'$(? D(B0*&' @2H '\oG ]!NHI#&' a\, </ VN8 a$823(   @oG       '\", 1$M*3"(3 1$M*3#&' '\,

  9*NHI# </& D(B0*&' .   #7A#N& !A3>&2A 7#W' P&\H0]@(?      62">B- D(B0*&' @0#$M*3(3 @(\&'

    1(#K*&' YG !E%> 1)f& !?#7A&' .        '\"H,0 ]<(N/*&' 1)f& D(B0*N& @0?2*/( 12=>&' 0##K#0

<K( $(?&' D(B0*&' @iA e7> V&: 12=>&2A !4L8 1)& @# <H.  

2 .17F?4% '27$( >O"2  

         # !#=>W' 62>AA @(K*M#&' @# 1,7(_0 @0?#7A#&'0 !#=>W' 0NN/# 7A*X(  7BH- @

   @(f=0#&' @(A QL%>* @(K*M#&' .  c0$/ $>8 P&\NG   T-   12=>&' YG <NM   @oG    $"(/0&' 6YI&'

12=>&' !(2#/& !3(F7&' !>2#[&' @\: 0)G ]D(B0*&' 0, Q2A(7%* 7(C*( Z T\&'.  

 3 .52D@%& P5$%& Q4M R2%7N/ >O"2  

         @(\&' @(K*M#&' @8 QZ2XG QL($A 7G0( 9#'$M*3' $>80 $(?&' D(B0*&'   <(N/*A '0#24 

  12=>&' 62>A0 1(#K*0 .          1$M*3"( ]P&\& !?2/&' $>80 @(K*M#&' 6Zk, .72I*3' @# QZ$AG
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    T$k( 2## ^7C&' '\)& D(B0*&'   V&:     2)>8 V>CA @/> +(&2H* 7(G0* .   $(?&' D(B0*&' 1$M*3(0

b(7$*N& g2M D(B0* 62>A @# QZ$A @(#$M*3#&' b(7$* YG Q2[(-.  

4 .%& '?72* '24$M C:,217F?  

       12=>&' YG <NM $0?0 $>8 12=>&' !>2(K \f>*   0-      YG0 ]9(N8 52>(3/* 6'7?: $>8

    12=>&' !3'7$ .$28: b?* @(*&2/&'   0-   ]<(N/* @# 9># 6U? 0- ]1(#K* 0- !?#7A . D(B0*&'0

9*>2(K !(N#8 <)3( 2## 9N/'7# <HA 12=>&' 1)G VN8 $823( $(?&' .  

5 .17F?4% 1+&5 S;>$ '@7J$@ >@/D2  

#A            J0?7&' @H#(0 ]1'$M*3L& .7G0*# 2#F'$0 !A0*H# $'0# @8 .72A8 D(B0*&' @- 2

12=>N& Q2#F'$ Q2X?7# 7A*X* Y)G ]!?2/&' $>8 2)(&:.  

  

 ./&0%& 12"3/%& '4+,-)4(  

12=>&' VN8 $(?&' D(B0*&' 7B- @(A.  

  

3.3  -G(H2 C#$%&+,Problems of Documentation  

      *&' YG 5$?0 @: b0(8 .$8 P2>,   9NX?*3 D(B03     <HIA 1'$M*3L& <A24 7(_0 Q2F(

<2XG .b0(X&' a\, ^'7X*3' @H#(0RS7'$&' TU(U8 R!(*t' E2%>&' YG :  

1.  1$8<2#*H'DF2B0&'  

A 2>, $K%( 1$X<2#*H'DF2B0&'  6'U?- <H YEC* Z 2)>- 2#: !K42> DF2B0 !A2*H 0, 

          #H 12=>&' 62>A </'7# @# !N/7# D(B0* 1$8 1*( @iH 12=>&'  QLB# <(N/*&' !N/7   0-   !"N/7#

               @# !K42> DF2B0&' ^XA @- Z: 12=>&' b>'0? <H YEC*0 $$X&2A !N#2H 2)>- 2#:0 ]1(#K*&'

 1$M*3#&' <(&$ YG 12=>&' 52I2I @# !I2I +K0 1*( Z @iH ]<M'$&'(User Manual).  

2.  <HIA DF2B0&' !A2*Hh(x3 

      x(3 <HIA !A0*H# DF2B0&' @0H* @- @H#(h   8 c(/ @#      2)3"f> !A2*H&' m0[0 1$

   x(3 +7/ J0> 72(*M2Hh   0-      52(0*/#&2A !#F24 VN8 T0*/* Z !%(B0   0-      V"N8 T0"*/* Z

 52/fK 1247-   0-        !%(B0&' <HI VN8 7Bk* Y*&' 62(IW' @# 2,7(_. 0     !F("3 !"%(B0&' @0H*

               1")G e0*3# D0f* !AXK !CNA !A2*H&2H m0[0&' 1$XA 13** !A2*H&' !%(7E 5>2H '\: P&\H

#!%(B0&' 1$M*3.  

3. !%(*X&' DF2B0&' (Out of Date) 

               <"A 12"=>&' @# !M3> 7Mu +K* Z Y*&' DF2B0&' Y, !%(*X&' DF2B0&2A $0K%#&'
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Q2M3> +K* 0- 12=>&' @# !#($4 52XAE.  

4. 0 !KKM*#&' !(>f&' 52/NEK#&2A !F(N#&' DF2B0&' 5'$7f#C&(0!AXK ! 

 #$M*3# @0H(0   12=>&'   .$28   G @(KKM*#&' 7(_ @#    ]9*2/NEK"#0 b032/&' Y

        2)(#$M*3"# <A4 @# !#0)f# DF2B0&' @0H* V*/0 P&\&          @"# !"(&2M @0"H* @- b"?(

 !N)3 !#$M*3#&' !CN&' @0H* @- b?( P&\H0 @0KKM*#&' Z: 2)#)f( Z Y*&' 52/NEK#&'

!(&2XfA DF2B0&' 1'$M*3' 1*( V*/ !E(3A0.  

5. D(B0*&' @# @(NN/#&' 70f>  

   ;2*/* D(B0*&' !(N#8 @: :   V&    Q2%A23 a7H\ 1* 2#H ].72)# .    7A*X* !A2*H&' YG !A_7&'0

                DF2"B0 p*">( @- bXK&' @# !A2*H&2A b_7( Z Q2KMI @: c(/ ].72)#&' 52#0%# e$/:

Q!/?2> .   7(I* 523'7$&' @- O4'0&'0   V&:        ]2)># @07f>(0 DF2B0&' !A2*H @0,7H( @(NN/#&' @-

       Z DF2B0 @0?*>(3 !A2*H&' VN8 1,72A?: <2/ YG0  .$0?&2A +K**  .   2">, .72I`' 7$?*0R 

 S7'$&' TU(U8R   V&:              !"A2*H&' Y"G @0A_7( @(KKM*# S2>- @8 c/A&' @# $A Z 9y>-

P&\ VN8 2,$(?( Z0 !A2*H&' YG b_7( Z @# 72A?: 1$80.  

  

4.3 , I,%*7+$%E(C Types of Documents  

 ]DF2B0&' Y#$M*3# @# $($X&' P&2>,0Y*t2H 1)f(>K* @H#(:  

1. *3##$M0 12=>&' (Users) :@0?2*/( c(/ V&: 12=>&' VN8 <#X&' !(f(H @(A* !%(B0.  

2. 0f=0# .7'$`' :@0?2*/(0   V&:         Y"*&'0 12=>&' 2)?7M( Y*&' !3(F7&' 7(72%*N& +K0

1)A DNX**. 

3.  <(CI*&' 0f=0#(Operators) :9*(2#/0 12=>&' <(CI* @8 @0&0k3#&' 1,0. 

4.    12=>&' 62>AA @0K*M#&'0 @0NN/#&' :        !"?#7A0 1(#K*0 <(N/* !(N#XA '0#24 @(\&' 1,0

</'7#&' a\, YG a\(f>* 1* 2# +K* Y*&' DF2B0&' @0?*>( @(\&' 1,0 ]12=>&'. 

  

0          2)(#$M*3"# !"X(AE b3"/ +>K"* .$($8 J'0>- DF2B0N& .0    J'0">W' a\",

2)>2(A 1*(3 2)*2>0H#0 2)KF2KM0RS7'$&' TU(U8 RYN( 2#H :  

1 .&' D(B0*2A g2M&'.7'$` )Management Documentation( 

            !(7'$`' 7(72%*N& +K0 VN8 T0*/( c(/ ].7'$`' <A4 @# D(B0*&' '\, 1$M*3(

       2)(0/* Y*&' 52#0NX#&' @# .$2f*3Z'0 2)?'7M*3' !(f(H0 !3(F7&' .0(  ;2*/   @# J0>&' '\,

D(B0*&' V&: <4z-<(K2f*&' 7($# 1$M*3#&' @0H Q' .  
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0( T0*/ D(B0*&' '\,VN834W' !(&2*&' 12:  

 -R  12=>&' @8 !#$%#.   

 bR  9*2(2_0 12=>&' +'$,-.  

 ;R  !3(F7&' .7'$`' 7(72%* @8 !NB#-.  

 $R  &' !(>'U(#&'*!(NXf&'0 !(7($%.  

  

2 . D(B0*&'2A g2M&'@(#$M*3#& (User Documentation)  

       (0 ]12=>&' Y#$M*3# <A4 @# D(B0*&' '\, 1$M*3(  V#3      @"# 7(BH YG D(B0*&' '\,

A @2(/W' <(&$*3#&'1$M (User Manual) .  !"#UL&' 52#0NX#&' <H VN8 T0*/( @- b?(

1$M*3#N&               @"# J0">&' '\, ;2*/( P&\& ]73(0 !&0)3 <HA 12=>&' 1'$M*3' O(E*3( c(/A 

D(B0*&'   V&:      .7'$`2A g2M&' D(B0*&' @# 7BH- <(K2f*   1$M*3#&' ;2*/( {\:    V&:   <H +K0

  12=>&' YG !H7/ .  <[f(0   8 YG @(#$M*3#&' P'7I:   62>A !(N#       D"(7E @"8 !"%(B0&' a\,

2)(N8 52=/L#&' O[00 2)*A7?*0 2)*X?'7#0 V&0W' 52XAE&' .6'7%& !K7f&' 1)F2E8: .  

          12=>&' YG <NM c0$/ $>8 <(&$&' '\)& 1$M*3#&' ;2*/( O4'0&' YG0   0-   @3/- YG

  ;2*/( 2#$>8 <2/   V&:    12=>&' 1'$M*3' YG .$823# .  P&\&   @- b?((  @0H   $M*3"#&' <"(&$ 1

    <HIA Q2A*7#0 Q2A0*H# (&2M0 v['0Q2  52/NEK#&' @#      !(>%*&' 52/NEK#&'0 !AXK&' !(0CN&' 

     (0 ]@0K*M#&' Z: 2)#)f( Z Y*&'   <0K0&' <)3  !?2/&' $>8 9(&:]   <0"K0&' <)3(0    V"&: 

              9"*2(0*/#A !"#F24 VN8 <(&$&' 6'0*/2A vK>( P&\&0 ]73(A 1$M*3#&' 9?2*/( T\&' 6U?&'

52/fKN& 1247-0.    

3 .D(B0*&'A g2M&' <(CI*&' Yf=0# (Operators Documentation) 

          !=G2/#&'0 9*(2#/0 12=>&' <(CI* @8 @0&0k3#&' @0f=0#&' 1, <(CI*&' 0f=0#

9(N8 .(0  ;2*/ D(B0*&' '\,   V&:  7BH- <(K2f*     D(B0*&' J'0>- @# a7(_ @#  . "(0   <"(&$ V#3

 <(CI*&'(Run Manual)  .0+$)&' D(B0*&' '\, D%/( V*/  ]9"N?W Y>A T\&'   @- b"?(

VN8 T0*/(!(*t' E2%>&' : 

 -R  12=>&' @# +$)&'. 

 bR  <(CI* !%(7E12=>&' .  

 ;R  2)X# <#2X*&' !%(7E0 !N#*/#&' 62EMW' <H.  

 $R  12=>&' <(CI* 52#0NX#]<B# :  

• 52XA2E&' ;\2#>.  

• 62#3- @H2#-0 52>2(A&' .$824 YG 52fN#&' 2,$0?0.  



  281

• g'74W' 52#0NX# (Disks)  EF'7I&'0(Tapes).  

• 52?7M#&' O(U0* !%(7E.  

 a R  $$? @(#$M*3# DNM !%(7E.  

 0R  707#&' 52#NH 62E8: !%(7E(Passwords)52(/LK&'0  (Privileges)@(#$M*3#N& .  

 UR   |3>&' <#8 !%(7E!(E2(*/Z' (Backups)2)82?7*3'0  (Recovery). 

  

4 .p#'7A&' D(B0* (Program Documentation) 

     @# +$)&' @2(AA p#'7A&' D(B0* @0H(     9%E>#0 9N#8 !%(7E0 p#2>7A <H  .0 $823(

               !X?'7# D7G <A4 @# <($X*&'0 1)fN& !(NA24 7BH- p#'7A&' <X? VN8 D(B0*&' @# J0>&' '\,

              !&0)3"A 2)N#XA 12(%&' VN8 D7f&' a\, $823( c(/ ]!>2(K&' D7G0 g/f&' D7G0 p#'7A&'

73(0 .        Y*&' p#'7A&' <($X*0 1)G0 !XA2*# @- b72?*&' 5*AB- $40       <)"3- 2)& D(B0* 62>A 1* 

D(B0* @0$A !A0*H#&' p#'7A&' @# Q'7(BH.  

0(  ;2*/ D(B0*&' '\,   V&:     J'0>W' !(%A @# 7BH- <(K2f*   c(/ @:    @"# 9(#$M*3# 

!KKM*# !(>%* 52/NEK# VN8 T0*/( 9>oG @(K*M#&'.  

07A*X*      p#2>7A&' YG !(/([0*&' <#?&' )(Comments $/-      D"(B0*&' '\", <2HI- 

  @0H*0  YG  !('$A   73f* c(/ p#2>7A&' 6'U?-  .$($?&' 72HGW'  Y"G !#$M*3#&' p#2">7A&'  0- 

    ;2*/* Y*&' !/['0&' 7(_ <#?&'   V&:    @H#(0 ]v([0*  @-<K( 2,$$8   V&:  $/'0 !A3>  V&: 

$/'02)3f> p#2>7A&' <#? O# .  

   DA3 2# VN8 62>A0R  S7'$&' TU(U8 R   @oG   D(B0*12=>&'      DF2"B0&' V"N8 T0*/( 

!(*t': 

 -R  7%*&'YF$A#&' 7( )Preliminary Report(.  

 bR  e0$?&' !3'7$ (Feasibility Study).  

 ;R   12=>&' +(K0*System Specifications)(.  

 $R   p#'7A&' +(K0*Program Specifications)(. 

 a R   1$M*3#&' <(&$User Manual)(. 

 0R   <(CI*&' <(&$Run Manual)(. 

 UR   .7'$`' <(&$(Management Documentation) . 

 mR  p#'7A&' D(B0* Programs Documentation)(. 
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4 .3JKL+,  

              $"($?&' 12"=>&' m2?>: VN8 $823* Y*&' !#)#&' 52(N#X&' @# 12=>&' <0/* 7A*X(

        <H2I# @0$A 9(N8 <#X&' VN8 @(#$M*3#N& O[0&' h()* Y*&'0 .      !"(N#8 Y"G <If&' @:0

T$k( 2x## $($?&' 12=>&' D(AE* YG <If&' Y>X( $4 a\, <0/*&' V&: ' <IG93f> 12=>&.  

   2>=/Z $40 –  S7'$&' TU(U8 R          $"($?&' 12=>&' D(B0* @- .$/0&' a\, <LM @# 

              VN8 12=>&' VN8 =2f/&' VN8 $823( 2)[XA0 !#)#&' DF2B0&' @# .$($8 J'0>- VN8 T0*/(

                V"N8 $823"( 7"Mt' 2)["XA0 9N($X*0 9#)G !&0)3 VN8 $823( 2)[XA0 $(XA&' e$#&'

12=>&' 1'$M*3' G !%(7EA!&2X.  
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T C"(/%&  .4(>$%& .;2>5/%&Phased Parallel Conversion:  QL/ !%(7E&' a\, 7A*X*

   @(A Q2E30E   *&'0 7I2A#&' <0/*&' !%(7 TU'0#&' <0/      9F'U?iA 12=>&' <0/* 1*( c(/ 

 6U? <H(Module).$/ VN8 . 

T >G7@$%& C"(/%& Direct Conversion :IA <0/*&' 1*( 2>,   12"=>&' <"H&0 T70G <H

/'0 !N*HH 1($%&' 12=>&' !&'U: 1** c(/ ].$$($?&' 12=>&2A <$A*3(0. 

T  H9&"$%& C"(/%&Parallel Conversion :    <HI"A @2"#2=>&' <"#X( !&2/&' a\, YG

    52>2(A&' <2M$: 1*( c(/ @#'U*#   V&:       52?7M#&' VN8 <0K/&' 1*( P&\H0 @(#2=>&'

@(#2=>&' @#. 

T C"(/ 17F?%& System Conversion :  !A/2"K !33k#&' YG O[0&' !F()* !(N#8 0,

      $($?&' 12=>&' '\, VN8 <#XN& $($?&' 12=>&' .       @"# 62)*>Z' <(A4 <0/*&2A <#X&' -$A(0

12=>&' 62>A. 

T .+5@$%& >2>3/%& Preliminary Report :  ]YF$"A#&' <(N/*&' !N/7# @8 p*2>&' 7(7%*&'
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 ]1(#K*&'012=>&' 6'U?- +K0 @(A(9?#'7A0 .  

T  17F?%& R2*"/System Specifications:   1(#K"* !N/7# @8 !?*2>&' 7(72%*&' $/-
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T P"5;%& ',&>5 Feasibility Study:     @("A(0 ]<"(N/*&' !"N/7# @8 p*2>&' 7(7%*&'
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       '0 1'$M*3' !%(7E0 52(0*/# @(A(0 .7'$`' <A4 @#Z     !"(7'$`' 7(72%*&' @# .$2f*3

!3(F7&'. 

T  C2VG/%& C2%5Run Manual :    YNCI"# <"A4 @"# 1$M*3(0 12=>&' DF2B0 J'0>- $/-

12=>&' .' <(CI* !%(7E @(A(9(N8 =2f/&'0 9*(2#/0 12=>&.  

T  15=/,$%& C2%5User Manual :     @(#$M*3"#&' <"A4 @"# 1$M*3"* Y*&' DF2B0&' $/-

!&2XG !%(7EA 12=>&' 1'$M*3' VN8 1,$823(0.  
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