
�5F>4< 
?D>T>FG64==O 

V=H>D<4FV==<E 
E<EF5<

�8 D>77?OA5@> DK7AK @5F>8>?>7KL F4 KAEFDF@5AF8, 6K8 
>?4E8GA8G EFDF>FFDA8G ?K8G>8K6 8> EFG4EA8G >5'T>FA>-

>DKTAF>64A8G ?4D4887@, 4 F4>>6 7A4G5AAO CASE-F5GA>?>7K= F 
EFG4EAK= D>7D>5FK. �D87>FF=F5EO 74AFD8F8EO F E6KF 
E8EF5@4F8GA>7> ?K8G>8F 8> D>7D>5>8 ?D>7D4@A>7> 

74557?5G5AAO F4 KAD>D@4FK=A8G E8EF5@.

�5>F>D: ?D>D5E>D �675=K= ��$������



�?4= ?5>FVW

1
�<FFT6<= F<>? V=H>D<4FV==<E E<EF5<

�>AF5?FKO, @>85?K F4 5F4?8 68FFT6>7> F8>?F KAD>D@4FK=A8G 
E8EF5@

2
%FDG>FGD=V 4V47D4<<

SADT, DFD, ERD, STD F4 LG 74EF>EF64AAO F ?D>T>FF64AAK

3
�5'T>F=>->DVT=F>64=V <5F>4< ?D>T>FG64==O

�>AF5?FKL ��� F4 EG5@8 4?7>D8F@K6

4
CASE-F5E=>?>7VW

�>@?'NF5DAK 74E>58 ?D>T>FF64AAO KAD>D@4FK=A8G E8EF5@



�<FFT6<= F<>? 
V=D>D<4FV==<E 
E<EF5<



�<FFT6<= F<>? V=D>D<4FV==<E E<EF5<

�8FFT68= F8>? KAD>D@4FK=A>L E8EF5@8 (�& �%) 4 F5 EFDF>FFD>64A8= 
?K8GK8 8> >D74AK74FKL F4 F?D46?KAAO 6EK@4 ?D>F5E4@8, O>K ?D>G>88FL 
KAD>D@4FK=A4 E8EF5@4 6K8 K85L LL EF6>D5AAO 8> ?>6A>7> 686585AAO 7 
5>E??F4F4FKL. �KA >G>??NT 5F4?8 ??4AF64AAO, 4A4?K7F 68@>7, 
?D>T>FF64AAO, D54?K74FKL, F5EFF64AAO, 6?D>64865AAO, 5>E??F4F4FKL F4 
?K8FD8@>8, 4 F4>>6 7465DH5AAO LL 68>>D8EF4AAO. �5F>N �& �% T 
74557?5G5AAO 5D5>F86A>7> EF6>D5AAO, DFA>FK>AF64AAO F4 D>768F>F 
E8EF5@8, M> 6K8?>6K84T ?>FD554@ >>D8EFF64GK6 F4 5K7A5EF.

�K6A4D>8A8= EF4A84DF ISO/IEC/IEEE 12207 Systems and software 
engineering, 4 F4>>6 =>7> F>D4LAEL>8= 6K8?>6K8A8> �%&' ISO/IEC/IEEE 
12207:2018 �A65A5DKO E8EF5@ K ?D>7D4@A8G 74E>5K6. �D>F5E8 68FFT6>7> 
F8>?F ?D>7D4@A8G 74E>5K6, T >?NG>68@8 8>>F@5AF4@8, M> 85F4?LA> 
687A4G4NFL EFDF>FFDF 68FFT6>7> F8>?F �%. %F4A84DF >?8EFT >EA>6AK, 
8>?>@K6AK F4 >D74AK74FK=AK ?D>F5E8, 6>?NGA> 7 ?D>F5E4@8 ?D8854AAO, 
?>EF4G4AAO, D>7D>5>8, 5>E??F4F4FKL F4 EF?D>6>8F. &5= EF4A84DF E?F7FT 
>EA>6>N 8?O D>7D>5>8, 6?D>64865AAO F4 68>E>>A4?5AAO ?D>F5EK6 
EF6>D5AAO F4 ?K8FD8@>8 ?D>7D4@A8G E8EF5@, 74D4AFFNG8 LGAN O>KEFL F4 
A48K=AKEFL.



�E=>6=V <>45?V 6<FFT6>7> F<>?G

�4E>44=4 <>45?L

�>E?K8>6A5 68>>A4AAO 6EKG 5F4?K6 ?D>T>FF 6 
EFD>7> DK>E>64A>@F ?>DO8>F. �5D5GK8 8> 
A4EFF?A>7> 5F4?F FK?L>8 ?KE?O ?>6A>7> 
7465DL5AAO ?>?5D58AL>7>.
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8> ?>FDK5A>7> D57F?LF4FF, 7 @>6?86KEFN 
?>65DA5AAO 8> ?>?5D58AKG 5F4?K6.
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�>T8AFT 6 E>5K 5?5@5AF8 >4E>48A>L F4 
KF5D4FK=A>L @>85?5= 7 >E>5?868@ 4>F5AF>@ A4 
4A4?K7 D878>K6.
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�87A4G5AAO ?D87A4G5AAO E8EF5@8, 68@>7 >>D8EFF64GK6, DFA>FK>A4?LA8G 
@>6?86>EF5=, F5GAKGA8G >5@565AL.
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 54?V74FVO (?D>7D4<G64==O)

�>8F64AAO @>8F?K6, EF6>D5AAO 5478 84A8G, KAF57D4FKO >>@?>A5AFK6.
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�5D8DK>4FKO, 64?K84FKO, 68?D46?5AAO ?>@8?>>, D>77>DF4AAO E8EF5@8.
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&5GAKGA4 ?K8FD8@>4, FEFA5AAO A58>?K>K6, 68>E>>A4?5AAO DFA>FK>A4?LA>EFK.
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%FDF>FFDAK 8K47D4@8 T A56K8'T@A8@ KAEFDF@5AF>@ 6K7F4?LA>7> 
@>85?N64AAO KAD>D@4FK=A8G E8EF5@. �>A8 8>76>?ONFL 85F4?LA> 
?D58EF468F8 4DGKF5>FFDF F4 ?>7K>F E8EF5@8, D>75864NG8 LL A4 
7D>7F@K?K, KTD4DGKGAK >>@?>A5AF8. &5 7A4GA> E?D>MFT 4A4?K7 68@>7, 
?D>T>FF64AAO 674T@>8KL @K6 @>8F?O@8 F4 >>@FAK>4FKN 6 >>@4A8K 
D>7D>5A8>K6.

�4?K @8 85F4?LA> D>77?OA5@> G>F8D8 >?NG>6K F8?8 EFDF>FFDA8G 
8K47D4@, >>6A4 7 O>8G 68>>AFT E6>N FAK>4?LAF DFA>FKN F 68FFT6>@F 
F8>?K �%: SADT-8V47D4<< 8?O DFA>FK>A4?LA>L 85>>@?>78FKL, DFD-
8V47D4<< 8?O @>85?N64AAO ?>F>>K6 84A8G, ERD-8V47D4<< 8?O 
?D>T>FF64AAO 547 84A8G F4 STD-8V47D4<< 8?O >?8EF ?>658KA>8 
E8EF5@8. $>7F@KAAO F8G KAEFDF@5AFK6 T >D8F8GA> 646?868@ 8?O 
5D5>F86A>7> F4 E8EF5@4F8GA>7> ?D>T>FF64AAO.



Structured Analysis and Design Technique (SADT)

SADT (Structured Analysis and Design Technique) 3 F5 ?>FF6A4 @5F>8>?>7KO EFDF>FFDA>7> 4A4?K7F F4 
?D>T>FF64AAO, O>4 74557?5GFT 7D4DKGA5 ?D58EF46?5AAO E>?48A>L E8EF5@8 F 687?O8K KTD4DGKL 
674T@>?>6'O74A8G 8K47D4@. �>A4 8>76>?OT 6K7F4?K7F64F8 O> DFA>FK>A4?LAK 4E?5>F8 E8EF5@8, F4> K 
674T@>8KN @K6 LL >>@?>A5AF4@8.

�EA>6A4 >>AF5?FKO SADT ?>?O74T F ?>E?K8>6AK= 85>>@?>78FKL E>?48A>L E8EF5@8 A4 @5AHK, 5K?LH >5D>64AK 
DFA>FK>A4?LAK 5?>>8. �>65A 5?>> ?D58EF46?OT >>D5@8= ?D>F5E 45> DFA>FKN, 4 76'O7>8 @K6 A8@8 GKF>> 
6K8>5D464NFL ?>F>>8 KAD>D@4FKL F4 @4F5DK4?LA8G >5'T>FK6, 74557?5GFNG8 GKF>5 D>7F@KAAO ?>7K>8 D>5>F8 
E8EF5@8 6K8 7474?LA>7> 8> A4=@5AH8G 85F4?5=.

SADT-8K47D4@8 547FNFLEO A4 A>F4FKL IDEF0 (Integration Definition for Function Modeling), O>4 68>>D8EF>6FT A4EFF?AK 7D4DKGAK 5?5@5AF8 8?O ?>5F8>68 
@>85?5=:

�DO@>>GFA<>< (5?>>< 4>F<6=>EFK) - ?D58EF46?ONFL DFA>FKL, 8KL 45> ?D>F5E8, I> 68>>AFNFLEO 6 E8EF5@K. �>65A ?DO@>>FFA8> @4T FAK>4?LAF A476F 
F4 A>@5D.

%FDV?>< - 6K8>5D464NFL 674T@>8KN F4 74?56A>EFK @K6 DFA>FKO@8. %FDK?>8 ?D8T8AFNFLEO 8> EF>DKA ?DO@>>FFA8>4 K @4NFL G>F8D8 F8?8 7A4G5AL:

�GK8 (Input) - 84AK 45> D5EFDE8, I> E?>6864NFLEO DFA>FKTN (?K64 EF>D>A4 ?DO@>>FFA8>4).

�8GK8 (Output) - D57F?LF4F8 45> ?D>8F>F8, I> 75A5DFNFLEO DFA>FKTN (?D464 EF>D>A4 ?DO@>>FFA8>4).

'?D46?KAAO (Control) - ?D468?4, F@>68 45> >5@565AAO, I> 6??864NFL A4 68>>A4AAO DFA>FKL (65DGAO EF>D>A4 ?DO@>>FFA8>4).

�5G4AK7@ (Mechanism) - D5EFDE8 (?N88, KAEFDF@5AF8, E8EF5@8), I> 68>>AFNFL DFA>FKN (A86AO EF>D>A4 ?DO@>>FFA8>4).



�5F>4>?>7VW IDEF
IDEF (Integration Definition) 4 F5 H8D>>4 D>88A4 @5F>8>?>7K= @>85?N64AAO, I> 4>F86A> 74EF>E>6FNFLEO 6 KA65A5DKL 
E8EF5@ F4 ?D>7D4@A>7> 74557?5G5AAO. �>A8 8>76>?ONFL 85F4?LA> >?8EF64F8 F4 4A4?K7F64F8 DK7AK 4E?5>F8 E8EF5@8: 6K8 
DFA>FK>A4?LA>7> @>85?N64AAO 8> @>85?N64AAO 84A8G F4 >5'T>FA>->DKTAF>64A>7> ?D>T>FF64AAO.

IDEF0: Function Modeling
$>>FEFTFLEO A4 ?D58EF46?5AAK DFA>FK>A4?LA>L 
EFDF>FFD8 E8EF5@8, 6K8>5D464NG8, M> D>58FL E8EF5@4 
F4 O>K 6GK8AK/68GK8AK 84AK, @5G4AK7@8 F4 >5DFNGK 
5?5@5AF8 68>>D8EF>6FNFLEO.

IDEF1: Information Modeling
�5F>8>?>7KO @>85?N64AAO KAD>D@4FK=A8G ?>F>>K6 
FE5D588AK E8EF5@8, M> 8>76>?OT 6K8>5D464F8 F4 
4A4?K7F64F8 LG EFDF>FFDF F4 674T@>76'O7>8.

IDEF1X: Data Modeling
�8>>D8EF>6FTFLEO 8?O ?D>5>FF64AAO 547 84A8G, 
A484NG8 7D4DKGA5 ?D58EF46?5AAO EFFA>EF5=, LG 
4FD85FFK6 F4 674T@>76'O7>K6 F E8EF5@K.

IDEF2: Simulation Model Design
�5F>8>?>7KO 88A4@KGA>7> @>85?N64AAO D>768F>F 
E8EF5@.



�5F>4>?>7VW IDEF: $>7L<D5==O <>6?<6>EF5= <>45?N64==O
�>DK@ IDEF0 F4 IDEF1X, KEAFT A87>4 KAH8G @5F>8>?>7K= EK@5=EF64 IDEF, >>6A4 7 O>8G D>7D>5?5A4 8?O @>85?N64AAO E?5F8DKGA8G 
4E?5>FK6 E8EF5@8, 8>76>?ONG8 EF6>D8F8 6E55KGA8= F4 KAF57D>64A8= >?8E.

IDEF3: Process Description Capture
$>>FEFTFLEO A4 @>85?N64AAK ?>E?K8>6A>EF5= ?>8K= F4 
?D>F5EK6, I> 6K85F64NFLEO 6 E8EF5@K, ?>>47FNG8 LG 
674T@>76'O7>8, 4?LF5DA4F86AK H?OG8 F4 ?4D4?5?LAK 8KL. 
�4557?5GFT 85F4?LA5 6K8>5D465AAO 88A4@KGA>L ?>658KA>8.

IDEF5: Ontology Description Capture
�D87A4G5A4 8?O EF6>D5AAO F4 4A4?K7F >AF>?>7K=, F>5F> 
D>D@4?K7>64A8G ?D58EF46?5AL 7A4AL ?D> ?56AK ED5D8. 
�>76>?OT GKF>> 687A4G8F8 EFFA>EFK, LGAK 6?4EF86>EFK F4 
6K8A>H5AAO @K6 A8@8 8?O 74557?5G5AAO E?K?LA>7> 
D>7F@KAAO.

IDEF4: Object-Oriented Design
�4EF>E>6FTFLEO 8?O >5'T>FA>->DKTAF>64A>7> @>85?N64AAO, 8>?>@474NG8 F ?D>T>FF64AAK F4 D>7D>5FK ?D>7D4@A8G E8EF5@ 7 
68>>D8EF4AAO@ >5'T>FA>->DKTAF>64A8G ?4D4887@. �>F5AFFT F647F A4 >?4E4G, >5'T>F4G F4 LG 674T@>8KL.

�8>>D8EF4AAO DK7A8G @5F>8>?>7K= IDEF 8>76>?OT D>7D>5A8>4@ F4 4A4?KF8>4@ >FD8@F64F8 7?85>>5 F4 5474F>7D4AA5 D>7F@KAAO 
E>?48A>EFK KAD>D@4FK=A8G E8EF5@, E?D8ONG8 5D5>F86A>@F ??4AF64AAN, ?D>T>FF64AAN F4 6?D>64865AAN.



Data Flow Diagrams (DFD)

�K47D4@8 ?>F>>K6 84A8G 6K7F4?K7FNFL DFG KAD>D@4FKL 6 E8EF5@K. �>A8 ?>>47FNFL, 
76K8>8 A48G>8OFL 84AK, O> 6>A8 >5D>5?ONFLEO F4 >F88 ?5D584NFLEO.

�E=>6=V 5?5<5=F< DFD

�D>F5E< (DFA>FKL E8EF5@8) - >>?4 45> >>DF7?5AK ?DO@>>FFA8>8

�>6=KL=K EFF=>EFK (865D5?4 45> ?D8=@4GK 84A8G) - ?DO@>>FFA8>8

%G>6<M4 44=<G (D4=?8, 5478 84A8G) - ?4D4?5?LAK ?KAKL 45> 6K8>D8FK 
?DO@>>FFA8>8

�>F>>< 44=<G - EFDK?>8 7 A4764@8 84A8G, M> ?5D584NFLEO

$V6=V 45F4?V74FVW DFD

�>AF5>EFA4 8K47D4@4 (A4=68M8= DK65AL)

�K47D4@4 0-7> DK6AO (85F4?K74FKO E8EF5@8)

�K47D4@8 1-7> K A86G8G DK6AK6 (85F4?K74FKO >>D5@8G ?D>F5EK6)



�D<>?44 4V47D4<< ?>F>>V6 44=<E
�4 FK= 8K47D4@K ?>F>>K6 84A8G (DFD) ?>84A> E?D>M5A8= ?D8>?48 E8EF5@8 D5TEFD4FKL EFF45=FK6 =4 >FDE< 6 F=K65DE<F5FK. �>A4 A4>GA> 85@>AEFDFT, O> 
84AK ?5D5@KMFNFLEO F4 >5D>5?ONFLEO @K6 DK7A8@8 >>@?>A5AF4@8 E8EF5@8.

�?NG>6V 5?5<5=F< FL>7> DFD:

�>6=KL=K EFF=>EFK:

«%FF85AF» 3 KAKFKNT 74?8F A4 D5TEFD4FKN F4 >FD8@FT ?K8F65D865AAO.

«�474 >FDEK6» 3 A484T KAD>D@4FKN ?D> 8>EFF?AK >FDE8.

«�5>4A4F» 3 >FD8@FT >A>6?5AK E?8E>8 EFF85AFK6 F4 7D4DK>8.

�D>F5E<:

«�4?8F >FDEF» 3 >5D>5?OT 74?8F EFF85AF4.

«�5D56KD>4 8>EFF?A>EFK» 3 ?5D56KDOT A4O6AKEFL @KEFL A4 >FDEK.

«�A>6?5AAO 74?8EK6» 3 6A>E8FL 7@KA8 8> EFF85AFEL>8G F4 >FDE>68G 547 84A8G.

%G>6<M4 44=<G:

«�4?8E8 EFF85AFK6» 3 755DK74T KAD>D@4FKN ?D> EFF85AFK6 F4 LGAK D5TEFD4FKL.

«�474 84A8G >FDEK6» 3 @KEF8FL 85F4?K ?D> 6EK >FDE8 FAK65DE8F5FF.

�>F>>< 44=<G: %FDK?>8 6>47FNFL A4?DO@>> DFGF KAD>D@4FKL, A4?D8>?48, "�4?8F A4 
D5TEFD4FKN" 6K8 EFF85AF4 8> ?D>F5EF "�4?8F >FDEF", 45> "�K8F65D865AAO D5TEFD4FKL" 
6K8 E8EF5@8 8> EFF85AF4.



Entity-Relationship Diagrams (ERD)
�K47D4@8 "EFFAKEFL-76'O7>>" 68>>D8EF>6FNFLEO 8?O @>85?N64AAO EFDF>FFD8 84A8G E8EF5@8. �>A8 6K8>5D464NFL 
EFFA>EFK (>5'T>F8), LG 4FD85FF8 F4 76'O7>8 @K6 A8@8.

%GF=>EFV
�DO@>>FFA8>8, M> ?D58EF46?ONFL 
>5'T>F8 D54?LA>7> E6KFF, F4>K O> 
"%FF85AF" 45> "�FDE".

�FD<5GF<
�?4EF86>EFK, M> >?8EFNFL EFFA>EFK, 
A4?D8>?48, "�@'O", "�DK768M5" 45> 
"�4F4 A4D>865AAO".

�6'O7><
�KAKL @K6 EFFA>EFO@8, M> ?>>47FNFL 
LG 674T@>8KN: >88A-8>->8A>7> (1:1), 
>88A-8>-5474FL>G (1:N) 45> 5474F>-
8>-5474FL>G (M:N).

ERD T >EA>6>N 8?O D>7D>5>8 5478 84A8G KAD>D@4FK=A>L E8EF5@8.



�>DV6=O==O =>F4FV= ERD
' E6KFK @>85?N64AAO 84A8G KEAFT >K?L>4 A>F4FK= 8?O ?>5F8>68 8K47D4@ "EFFAKEFL-76'O7>>" (ERD), >>6A4 7 O>8G @4T E6>L ?5D56478 F4 74EF>EF64AAO. 
�4=5K?LH 6K8>@8@8 T A>F4FKO �KF5D4 '5A4 F4 "�>D>AOG4 ?4?>4".

�>F4FVO �VF5D4 '5=4

&O >?4E8GA4 A>F4FKO 4>F5AFFT F647F 
A4 >>AF5?FF4?LA>@F @>85?N64AAK, 
6K7F4?LA> D>78K?ONG8 EFFA>EFK, 
4FD85FF8 F4 76'O7>8.

%FF=>EFK: �DO@>>FFA8>8.

�FD85FF8: �64?8, I> 
7'T8AFNFLEO K7 EFFA>EFO@8.

�6'O7>8:  >@58, I> 7'T8AFNFL 
EFFA>EFK.

�>FF6=KEFL 76'O7>K6: 
�>7A4G4TFLEO G8E?4@8 (1, N, M) 
?>DFG 7 D>@5>@.

�>F4FVO "�>D>=OG4 ?4?>4" 
(Crow's Foot)

&O A>F4FKO T 5K?LH ?>?F?ODA>N 8?O 
?>7KGA>7> F4 DK78GA>7> 
?D>T>FF64AAO 547 84A8G 7468O>8 
E6>L= >>@?4>FA>EFK F4 OEA>EFK 
6K8>5D465AAO >4D88A4?LA>EFK.

%FF=>EFK: �DO@>>FFA8>8 7 
A4764@8 F4 E?8E>>@ 4FD85FFK6.

�6'O7>8: �KAKL @K6 EFFA>EFO@8.

�>FF6=KEFL F4 >5>6'O7>>6KEFL: 
�D4DKGAK E8@6>?8 A4 >KAFOG 
?KAK=, I> A4748FNFL "6>D>AOGK 
?4?>8".



State Transition Diagrams (STD)
�K47D4@8 ?5D5G>8K6 EF4AK6 @>85?NNFL ?>658KA>F E8EF5@8 7 F>G>8 7>DF 7@KA LL EF4AK6 F 6K8?>6K8L A4 7>6AKHAK ?>8KL.

�?5<5=F< STD
%F4=< (?DO@>>FFA8>8 K7 74>>DF7?5A8@8 >FF4@8)

�5D5E>4< (EFDK?>8 @K6 EF4A4@8)

�>4VW (?K8?8E8 A4 EFDK?>4G)

�VW (6>47FNFLEO 6 EF4A4G 45> A4 ?5D5G>84G)

�4EF>EG64==O STD
�>85?N64AAO 68FFT6>7> F8>?F >5'T>FK6

�?8E ?>658KA>8 KAF5DD5=EF >>D8EFF64G4

�87A4G5AAO ?>E?K8>6A>EFK >?5D4FK=

�>85?N64AAO D54>FKL E8EF5@8 A4 ?>8KL

�>84A4 8K47D4@4 ?5D5G>8F EF4AK6 K?NEFDFT ?D>F5E 
46F5AF8DK>4FKL >>D8EFF64G4 6 KAD>D@4FK=AK= E8EF5@K. 
�>D8EFF64G @4T FD8 E?D>58, I>5 665EF8 ?D468?LAK >5?K>>6K 
84AK. ' D47K G85A8G 84A8G ?KE?O ?5DH8G 86>G E?D>5, >>D8EFF64G 
@4T @>6?86KEFL E?D>5F64F8 I5 D47. />I> ?KE?O 5F8L-O>>L 7K 
E?D>5 5F85 66585A> ?D468?LAK 84AK 3 >>D8EFF64G >FD8@4T 
8>EFF? 8> E8EF5@8. �KE?O FD5FL>L A5684?>L E?D>58 4>4FAF 
>>D8EFF64G4 5F85 745?>>>64A>.



�5'T>F=>-
>DVT=F>64=V <5F>4< 
?D>T>FG64==O



�5'T>F=>->DVT=F>64=5 ?D>T>FG64==O
�5'T>FA>->DKTAF>64AK @5F>48 ?D>T>FF64AAO KAD>D@4FK=A8G 
E8EF5@ (���) 6K8G>8OFL 6K8 FD488FK=A>7> ?D>F58FDA>7> 
?K8G>8F, 7>E5D586FNG8EL A4 EF6>D5AAK @>85?K D54?LA>7> 
E6KFF G5D57 674T@>8KN A574?56A8G >5'T>FK6. �>65A >5'T>F 
KA>4?EF?NT 84AK (4FD85FF8) F4 ?>658KA>F (@5F>48).

&5= ?K8GK8, I> 547FTFLEO A4 F4>8G ?D8AF8?4G, O> 
KA>4?EF?OFKO, FE?44>F64AAO F4 ?>?K@>DDK7@, 74557?5GFT 
7A4GAK ?5D56478. �KA 8>76>?OT D>7D>5?OF8 5K?LH 7AFG>K, 
@4EHF45>64AK F4 @>8F?LAK E8EF5@8, O>K ?57H5 
?K8FD8@F64F8, D>7H8DN64F8 F4 ?>6F>DA> 
68>>D8EF>6F64F8 6 DK7A8G ?D>T>F4G, I> >E>5?86> 646?86> 
8?O E>?48A8G 5K7A5E-?D>F5EK6.



�E=>6=V ?D<=F<?< ���

�=>4?EG?OFVO

�5'T8A4AAO 84A8G F4 @5F>8K6 
LG >5D>5>8 6 T88AF EFDF>FFDF 
7 >5@565AAO@ 8>EFF?F 8> 
6AFFDKHAL>L D54?K74FKL.

'E?44>G64==O

%F6>D5AAO A>68G >?4EK6 A4 
>EA>6K KEAFNG8G 7 
FE?48>F64AAO@ LG 
6?4EF86>EF5= F4 ?>658KA>8.

�>?V<>DHV7<

�84FAKEFL >5'T>FK6 7 
>8A4>>68@ KAF5DD5=E>@ 
@4F8 DK7AF D54?K74FKN 
@5F>8K6.

�5EFD4>FVO

�88K?5AAO EFFFT68G 
G4D4>F5D8EF8> >5'T>F4, O>K 
6K8DK7AONFL =>7> 6K8 KAH8G 
688K6 >5'T>FK6.



UML-4V47D4<< 6 ���
Unified Modeling Language (UML) - EF4A84DF87>64A4 @>64 
@>85?N64AAO 8?O >5'T>FA>->DKTAF>64A>7> 4A4?K7F F4 ?D>T>FF64AAO 
KAD>D@4FK=A8G E8EF5@.

%FDG>FGD=V 4V47D4<< 
UML

�K47D4@4 >?4EK6 (Class Diagram)

�K47D4@4 >5'T>FK6 (Object 
Diagram)

�K47D4@4 >>@?>A5AFK6 
(Component Diagram)

�K47D4@4 D>77>DF4AAO 
(Deployment Diagram)

�>654V=>>6V 4V47D4<< 
UML

�K47D4@4 ?D5F585AFK6 (Use Case 
Diagram)

�K47D4@4 ?>E?K8>6A>EFK 
(Sequence Diagram)

�K47D4@4 8KO?LA>EFK (Activity 
Diagram)

�K47D4@4 EF4AK6 (State Diagram)



�TD4DEVO F<?V6 UML-4V47D4<

UML �K47D4@< �?4EK6 �?O �>5F8>6< %>?48A<G %<EF5@

https://www.youtube.com/watch?v=2_Ha5Xy-7LM


%E5<< 4?7>D<F<V6

!G5@< 4?7>D<F@K6 (5?>>-EG5@8) - 7D4DKGA5 ?D58EF46?5AAO 4?7>D8F@F F 687?O8K 
?>E?K8>6A>EFK 5?>>K6 DK7A8G F8?K6, 7'T8A4A8G ?KAKO@8, M> ?>>47FNFL ?>DO8>> 
68>>A4AAO >?5D4FK=.

�E=>6=V 5?5<5=F< 5?>>-EE5<:

"5D@KA4F>D (?>G4F>>/>KA5FL)

�D>F5E (>5G8E?5AAO)

 KL5AAO (F@>64)

�6585AAO/6<6585AAO 84A<G

�KAKL ?>F>>F (A4?DO@>> 68>>A4AAO)

%G5@8 4?7>D8F@K6 D57F?NNFLEO EF4A84DF>@ �!"' ISO 5807:2016 �5D>5?OAAO 
KAD>D@4FKL. !<@6>?< F4 F7>8< M>8> 8>>F@5AF4FKL EF>E>6A> 84A<G, ?D>7D4@ F4 
E<EF5@A<G 5?>>-EG5@, EG5@ @5D5656<G ?D>7D4@ F4 EG5@ E<EF5@A<G D5EFDEK6 (ISO 
5807:1985, IDT).



�5D5647< 6<>>D<EF4==O 5?>>-EE5<

�4>G=VEFL

�K7F4?LA5 ?D58EF46?5AAO 
4?7>D8F@F ?>?57HFT D>7F@KAAO 
?>7K>8 D>5>F8 ?D>7D4@8

�><G=V>4FVO

%?D>IFT >57>6>D5AAO ?>7K>8 
4?7>D8F@F 7 >>?574@8 F4 
74@>6A8>4@8

�=4?V7

�>?>@474T 68O68F8 ?>7KGAK 
?>@8?>8 F4 A5>?F8@4?LAK DKH5AAO 
A4 D4AAL>@F 5F4?K

�?4=G64==O

%?D8OT EFDF>FFD>64A>@F ?K8G>8F 
8> D>7D>5>8 ?D>7D4@A>7> 
74557?5G5AAO

�?>>-EG5@8 >E>5?86> >>D8EAK A4 5F4?K ?D>T>FF64AAO E>?48A8G 4?7>D8F@K6, >>?8 
A5>5GK8A> GKF>> 687A4G8F8 ?>E?K8>6AKEFL 8K= F4 F@>68 ?5D5G>8K6 @K6 A8@8.



CASE-F5E=>?>7VW



CASE-74E>5<
CASE (Computer-Aided Software Engineering) 3 F5 KAF57D>64AK ?D>7D4@AK 
74E>58 F4 F5GA>?>7KL, ?D87A4G5AK 8?O 46F>@4F874FKL 6EL>7> 68FFT6>7> 
F8>?F D>7D>5>8 ?D>7D4@A>7> 74557?5G5AAO F4 KAD>D@4FK=A8G E8EF5@. 
�>A8 >G>??NNFL ?D>F5E8 6K8 ?>G4F>>6>7> 4A4?K7F 68@>7 F4 
?D>T>FF64AAO 4DGKF5>FFD8 8> >>8F64AAO, F5EFF64AAO, 8>>F@5AFF64AAO 
F4 EF?D>6>8F E8EF5@8.

�8>>D8EF4AAO CASE-74E>5K6 8>76>?OT 7A4GA> ?K868I8F8 
?D>8F>F86AKEFL ?D4FK D>7D>5A8>K6 7468O>8 46F>@4F874FKL DFF8AA8G 
>?5D4FK=, ?>>D4I8F8 O>KEFL EF6>DN64A8G E8EF5@ H?OG>@ 68O6?5AAO 
?>@8?>> A4 D4AAKG 5F4?4G F4 ?K8FD8@>8 EF4A84DF874FKL. �DK@ F>7>, 6>A8 
74557?5GFNFL 85F4?LA5 F4 ?>E?K8>6A5 8>>F@5AFF64AAO >>6A>7> 5F4?F 
?D>F5EF D>7D>5>8, I> >D8F8GA> 646?86> 8?O 65?8>8G ?D>T>FK6, 4 
F4>>6 7A4GA> ?>?57HFNFL ?>84?LH8= EF?D>6K8 F4 @>88DK>4FKN 
E8EF5@8 ?D>FO7>@ FEL>7> LL 68FFT6>7> F8>?F.

/� K �� EF6>D<F< UML-8K47D4<F? + ���'%

https://www.youtube.com/watch?v=p-q3Q8fwZi4


�?4E<DV>4FVO CASE-74E>5V6

�4 F<?><

�A4?K7 K ?D>T>FF64AAO (Upper 
CASE)

$>7D>5>4 (Middle CASE)

%F?D>6K8 F4 D5KA68AKD8A7 
(Lower CASE)

�AF57D>64AK (I-CASE)

�4 HG=>FV>=4?L=VEFN

�4E>58 4A4?K7F (BPwin, ERwin)

�4E>58 ?D>T>FF64AAO �� 
(ERwin, Oracle Designer)

�4E>58 D>7D>5>8 KAF5DD5=EK6

�4E>58 ?D>7D4@F64AAO

�4E>58 F5EFF64AAO

�4 ?V4FD<<>>N <5F>4>?>7V=

%FDF>FFDA>7> ?K8G>8F

�5'T>FA>->DKTAF>64A>7> ?K8G>8F

�@KL4A>7> ?K8G>8F



�4=?>?G?OD=VLV CASE-74E>5<

Rational Rose
�4EK5 6K7F4?LA>7> 
@>85?N64AAO 8?O 
>5'T>FA>->DKTAF>64A>7> 
4A4?K7F F4 
?D>T>FF64AAO 7 
?K8FD8@>>N UML

Enterprise Architect
�>@??5>EA8= 
KAEFDF@5AF 8?O 
@>85?N64AAO, 
?D>T>FF64AAO F4 
F?D46?KAAO ?D>T>F4@8

Microsoft Visio
�AEFDF@5AF 8?O 
EF6>D5AAO 8K47D4@ 
5K7A5E-?D>F5EK6, 5?>>-
EG5@ F4 KAH8G 688K6 
F5GAKGA8G EG5@

ERwin Data Modeler
%?5FK4?K7>64A8= 74EK5 
8?O @>85?N64AAO 547 
84A8G 7 @>6?86KEFN 
75A5D4FKL SQL-E>D8?FK6

�=?4== 74E>58: drawio.com, boardmix.com, aspose.app, astah.net, miro.com

https://www.drawio.com/
https://boardmix.com/
https://products.aspose.app/
https://astah.net/
https://miro.com/


�5D5647< 6<>>D<EF4==O CASE-F5E=>?>7V=

�V46<M5==O O>>EFV �%
$>D@4?K74FKO ?D>F5EK6 
D>7D>5>8 F4 46F>@4F874FKO 
>>AFD>?N 8>76>?ONFL 
68O6?OF8 ?>@8?>8 A4 D4AAKG 
EF48KOG

%>>D>G5==O F5D<V=V6 
D>7D>5><
�6F>@4F874FKO DFF8AA8G 
>?5D4FK=, ?>6F>DA5 
68>>D8EF4AAO >>@?>A5AFK6

�>>D4M5==O 
4>>G<5=FG64==O
�6F>@4F8GA5 75A5DF64AAO 
8>>F@5AF4FKL 6K8?>6K8A> 8> 
EF4A84DFK6

&5=FD4?V7>64=5 
EE>6<M5
�55DK74AAO @5F484A8G 
?D>T>FF 6 T88A>@F 
D5?>78F>DKL

'?D46?V==O ?D>T>F><
�>>D88A4FKO D>5>F8 
>>@4A88 D>7D>5A8>K6, 
>>AFD>?L 65DEK=

�V4FD<<>4 F5E=>?>7V=
�?D>64865AAO EFG4EA8G 
@5F>8>?>7K= D>7D>5>8 F4 
EF4A84DFK6 ?D>T>FF64AAO



�5DE?5>F<6< D>76<F>G <5F>4V6 ?D>T>FG64==O �%

!FG4EAK @5F>88 ?D>T>FF64AAO KAD>D@4FK=A8G E8EF5@ ?>EFK=A> D>76864NFLEO, KAF57DFNG8 
A>6KFAK F5GA>?>7KL F4 484?FFNG8EL 8> 7D>EF4NG8G 68@>7 5K7A5EF.

�=F57D4FVO 7 DevOps

�>T8A4AAO @5F>8K6 ?D>T>FF64AAO 7 
?D4>F8>4@8 A5?5D5D6A>L KAF57D4FKL F4 

D>77>DF4AAO (CI/CD)

�6F><4F<74FVO ?D>T>FG64==O

�8>>D8EF4AAO HFFGA>7> KAF5?5>FF 8?O 
46F>@4F874FKL ?D>F5EK6 4A4?K7F F4 

?D>T>FF64AAO

�=GG>V <5F>4>?>7VW

 >768F>> Agile-?K8G>8K6 F4 LG KAF57D4FKO 7 
FD488FK=A8@8 @5F>84@8 ?D>T>FF64AAO

�>45?5>DVT=F>64=4 D>7D>5>4

 >768F>> F5GA>?>7K= 75A5D4FKL >>8F F4 
D>77>DF4AAO A4 >EA>6K @>85?5= (Model-
Driven Development)

�D5>F86A5 ?D>T>FF64AAO KAD>D@4FK=A8G E8EF5@ ?>FD55FT >>@??5>EA>7> 74EF>EF64AAO DK7A8G 
@5F>8>?>7K= F4 KAEFDF@5AFK6, 685KD O>8G 74?568FL 6K8 E?5F8DK>8 ?D>T>FF, 68@>7 74@>6A8>4 F4 
>>@?5F5AFK= >>@4A88 D>7D>5A8>K6.
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74 G647G!


