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1.3. X (v2.2)
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2.2. Notation
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01H collaboration diagram2 AMEZ AZE|0{Zl QIAE A(Instance), 4 A
Role), 27| @& (Association Role)2| 3t EHE 2= 2 Eo{&EC}. 0[248F 7
A5 2 &(Interation) L= 4 Z A& EEf(InterationinstanceSet)0d| 2| A &
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2.21. Collaboration Instance
RUIAEA Bl oM F04X|= 5tLt 2| collaboration diagrame &

CollaborationinstanceSet2 &£ 0{Z&L}. CollaborationinstanceSetO|2t, ZH 7|
OIAE—IAQ'. EI3_0| OI:IX-IIE I:il')\9|- A-IOE DH"_"IE|E éliﬂ!)\d; 55o|-l:|. OlE—IoI-
QIAEIAE 2 SY CollaborationinstanceSet2| Collaboration2| £
o4&t (Classifier Role)1t 7| °"°*(Assomat|on Role)&2 ¥l &hct. E£8, i
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O|x|7HLt HZ25tE QA E A(Instance)E 0| £& 5t= 01 &2 (Operation) £
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2.2.2. Collaboration

Ex glof =0{Z!l 04H collabo
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O|&Ct.
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HIAIX[(Message)&

Rlst=2
HE=

Eél-él-

2.3. Example

o| |:||.|.u.|5| E|-O|'=0-||

odst

ration diagram collaboration &0 23 E0|

2, O[248t A E2 Y
(Classifier)7} 2047%I

1 Ctolo{ 12 Collaboration 2+of|

of sigste Eela
Ct. Oo|2{3t B0l s et EE2

A E|0{RLLCt.

T redisplay() —»

window
‘Window

# 1: displayPositions(window)

«parameter»window

? 1.1.3.1: add(self)

wire contents {new}
. . — «local» line )
#1,1 [i:=1..n]: drawSegment(l)g wire:Wire 772 create(ror1) —» | Line {new}
wselfs . :
1.1.3: display(window) —=
1 \_'J play( )
¢ 1.1.1a: r0 := position() ¢ 1.1.1b: r1:=position()
left: Bead right: Bead

Figure 92 - Collaboration Diagram at instance level, presenting Objects, Links,
and Stimuli referenced by a CollaborationinstanceSet and its

InteractioninstanceSet.



tutor 1 student *
[ Teacher : Person

/ Student : Person

faculty member * lecturer 1 participant *

: Faculty : Course
faculty 1 given course * taken course *

Figure 93 - Collaboration Diagram at specification level, presenting the ClassifierRoles and the
AssociationRoles that belong to the Collaboration.

# studentTeachers ()

#1: namesQOfTeachers() T1 i.1: name ()
1.1*[iz==1..n]: lecturer()
—-
[ Student : Person : Course

Figure 94 - Collaboration Diagram presenting a CollaborationinstanceSet in which

some of the Objects play the same role. The instances conform to the
Collaboration shown in Figure 93.

2.4. Mapping

Collaboration diagram 7+ 8t & é*?.’i.*%(lnteration), CollaborationInstanceSet,
InterationInstanceSetz} &7 8t 22 0

3. Activity Diagrams
3.1. Semantics
Activity graph= State machine2| 243} O|C}. ST o EfE2 5t A EH(Subactivity
state)Lt &S & Elf(Action state)E 2| Ms= EF5tD sHE & EHS| T O|(Transition)E2
5t A Ef(Subactivity state)L} 2 & & El(Action state)E 0| 2t 2 Elo]| [}2F Lo 74 FICE

(o]



0|Zd2 Rt7| Rt Al 2%} ©| State machine2 EgdstCt.

3.2. Notation

Activity diagram2 2 E(E= Mok CHEE) &EiE 0| # 5 Eli(Action state)Lt 5+
A El(Subactivity state)E £ O|F0{X{U 1 && 2 El(Source state)ol| 2 &
MO|(Transtion)E 2 5| AEH(Subactivity state)L} &5 4 El(Action state)2| 2t Z 0]
U2 7{X|= state diagram2| et ZL0|C}t. I TA| activity diagram2 use-case,
package, operation2| 71341t Z0| 2 E Sl A & H(classifier)0| AZEICE. O]
Ctolo{a ol SM2 (2f Xl O|HIES} HThE|=) LHE MRl Z2 M| Alo elshM F =

T = —
tl= ™xlof| E&Est= R ol HREE(Z2E) O|HIEESO| Y dst= M2*01|A-| HE|HIE]
choloja@ol ABHWHe LMo = MAMElE HMEAHL HEE E22)E0)

2rEe BBIECE O|HIESO| HIST|Mez wilste SE0AM H4 tate
Ctolo{a =4S AFSEHC.

3.3. Example

_ '/r\} [no coffee] P [no cola]
— Beverage /
\\H— /
[found coffee] [found cola]
( N [ ¥ N
{ ,lzlufgﬁ,';ffee '('u:ld Water \ Get |
\\_ _j to Reservoir | \ Cups |
JoNE
P
Put Filter | /' T
| in Machine | Get cans |
'\_ /’ \ of cola
[ Turn on |
Machine
/ /coffeePot. turnOn
4 ,
l Brew coffee |
\_I_/'
light goes out 4(
e
| Pour Coffee
. )
g
| rink |
M vy
S
ot

Figure 117 - Activity Diagram
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3.4. Mapping
Activity C}O|0{T2 242 Activity Graph@} 9172 EICt.

4. &S ME|(Action State)

41. Semantics
&5 AEl(Action state)= tLES| entry # &1t Mo §HIHo| ¢ F Ol 2=
O|HE(Ho{ =S 7IE = UrCtH o] Z2 TO|(transition)E 0| U2 &= UACHE
Z &5t outgoing T O|(transition)& 7+ K= & Eli(state)2| 2L OICH &8 &
LIE 2421 T 0|(transition), WA|Z{Ql O|HEZ 7|2 2 5= outgoing =
i M(action)E S Z K| £8tct. 0|28t A0l = normal AEHE S AFZSHEL. SHLEC]
AEjof o Li7t= HO|E2 of[HEt O|HE AMSE ZF5HX| Z8CH 22 ™
MEfo Mol HMo ofsh FH o2 Lo F{TICt O|F HO|(transition)E2 25 =74t
= QICH &5 AEl(action state)2| HAl 8- &=

o
—
Mol EE=

=2 O O

HME L& ote
TEZR T2 MAS| Mol 7IE 5= 22 0|Ct.

ot E|F(ZRAIN) Fe

4.2. Notation

&S YE(Action state)= 2|2 ot2Zi= AERO|E, B2 258t ZY2E Ho{ZiCt,
&S Al(action-expression)2 11 2 Y (symbol)tol| =0{ZICH &S A2 diagramLHoi| A
F & E It et

4.3. Presentation options

+TIE EE T2 I8 Qloj= A £ UCt. o] e

g S(Action)2 Ql7to| o, s EIE FEE T2
QHME A0 £4ET YASH ABE 4 2lch
Folstal, #E HEl(action state) E7|= et el Cholof 1ol Mz AL B 4 QI
2L, AZRE 2 activity daigramzt E7H CHE E S22 A /o] T
44. Example
| matriz.invert (tolerance:Real) | { drive to work
I\\"' l\\_ _/
Figure 118 - Action States
4.5. Mapping
g AElf(Action state)2| & A= entry action & E{{2} OHE E|04 X|=

action-expression0{| A ActionState2t @1ZEICt O|FH HEi= YUt o = MOl
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5. 3t9| & Ef(Subactivity state)

5.1. Semantics

52| A El(Subactivity state)= HE[H|E| 22l = & S ESHC 5t AEf7} S0 I,
Yot HEH|IE| D= 2M M- 2 = U= “SHE" HE|H|E| 2= 0lCt. 52| HEi=
SHE Jef= ol ot x[af AEfol| == 3tHLE, St HEfS| HIZ SR Li7te=
ZO|(transition) 7} Lo{'d W7t x| ZLEX| 2 =Ct HE[H|E| 2] Z (activity graph)2+0d| A
MENER LMo 2 ofH O|HES T 2 A|F|X| b= CHH, 52| & Eli(subactivity
states)= ST JeiZ 7t T M, Yetdo= ZEE[A Ech B HE[H|E|
T2 Z (activity graph)= B2 52| 4 Eli(subactivity graph)E 0 2|5 S &£ E[0{ &
UL,

M

5.2. Notation

5t & Elf(subactivity state)= gt &S & Elf(action state)o| A 2LEZ of2fo| SH
CHE|H|E| C} 0|02 B (activity diagram)O| ZAHE! OFO|2 0| FI+E FEHZ 2 o{ZICt.

O| 7| BHE X E X|HtE o{H UMLOIMET X & 4 QC} Ol0|E2 HIEA|
SHE FZo| HEHE 2 AldtoF BHCt.

5.3. Example

II/ - Build Product \ I/ Fill Order \
\- ot/ \ =

Figure 119 - Subactivity States

. HEHE

HEZ'AE (conponent) AH|E|2 EF2]0| RlE E2i4 Bt £2 00| BEfZ EH
HZHEE QIS (MAE AIS0o[Lt Ao 28t HEo =2z FEE = U= AFH
AMAEl 2E20|CH HEHEE AZEQ0] AlA

AXHUEE= CIE HEHEI Y E = UEF eEHY
AEZHEO| M B9 QIEH0|AE A EHT.
HEHE D@2 M=(S,V,E I, P,N, T)Z Holstc},
S: S p(T) X p(T): AEAE MEl(state)E 2| & E.

V: S NXVT: #H$(Variable)E2| & &.

E: O|HE (event)E 2| & E.

: € p(E) : 2 E{H| 0| A (interface)E 2| &gt
P:SNXNXIXPT: ZE(Port)E2| &g
- HEZHE 0|F, #H= 0|F, 2/HHo|A O|EE29| &E.

'S SXGXPXEX p(A) XS : &EfXO|(Transition)E 2| &F.
: Boolean 422 E# 7h58 =& Z7d(guard condition)2| &E

: | AM(Expression)E 2| &lE.

>o 12
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A Component
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6.1. CQIE{HoOo|A
CIE{H|O|AE LIEILHE YHolle F7HXR|7F Qlch HHmE -
7HR|D UE AIZEE "l M4 HE|IE & MM Z HEHE 0474;+E =ale]
FHME 22 g AMoz AR HE HAZ5 = &e

°|E+n1|01|/\7+ HEHEo od| MZEH, Cte HE
HNEe BN AN EI|IHoZE EHELT °'I:+ 3ol zge ol
20|, AT2CHE HAEHEO El 5

MSElE QEmo|AE ololstn, AZW2 %‘—"‘—QI QIE{mH0|AE o|O|EtCt.

_zm
¥
0
HU %
e -
Y o

6.2. HEE Clolo{3 ZH4d Wy
6.21. XE MM

HZUEE M5, QEF 0t A BE

: O 2 HYH+E C|AEd 08Tt Add
Port HIFE 22 MEHSID MR =202 TEE A8 Q%2 MENFHC]

6.2.2. A2 IE{H 0|A(Provided Interface) &4
HEHEE M50, QE% 094 HESR LYHHIRE C

—_ L T

Add Provided Interface H&F &= & MEHSIC}.

o 1=

B QIEHo|AE HEHEO| 2lZof MAEI

6.2.3. 23H ?IE|H 0|A(Required Interface) &t
HEIHEE MEHGT, QB 0tRA HESE TYH®FE ClA
Add Required Interface M|+ &S MEHSIC]

M3 elemolAE HEHAES 2 2o MM EIC

Z3olct.

— L 9

—7

— Component
‘ -
O - - - =1 Component

i -

:::C:'] Component

6.3. ZHWEXHE ZEiT uMLEte| CHS A
HAEZHE DH2UMLOIM 3 A #+= 20 Q] DEHZ LS50 XM, & 22 UML
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Class Diagram, &?| 2 &2 UML Statechart2 F $48tC}.
AZHEQS| X PRI UMLEEZ E357| {IsHM HAEZHAE = SHLEC| UML ClassZ
CHestn, HEAEQ| ZEREL Class| Port2 CH28IC}H IS ZEE= use ZEE,

218 LE = provideZEE o|0|3tct. ZE Q| QIE{H|0|AE ZE of2fofl EAIStC}
4= ClassLHE 0l £7| £l private®} publicg FE38HAM E7|8HCE

o ot BAoouie e =
Mspd30AlarmC
Msp430AarmC_Msp430TimerContyol I e
Mspd30TimerControl | = elapsed in I_'.!lfp:daﬂhlarmt_lm
= remaining int it
Mspd30AlamC_Msp430Compare | . temp ing
Msp430Compare Msp4 30AlarmC_Alarm
M:Hmm_ﬂmwTﬁ:{erﬁ } Alirrn
Msp430Timer|
globalTimerPort_getTime
™ state_1

IgTime <= 10V
gTime = gTime + 1
globalTimerPort | RV, gTimeg,

Az HAEO| $iQ| ZE 29| UML state diagram®@t 20| Z3HEICH HZEH2 £ 7|
ME|M RE &Y #x 40|, FlZol M= To|7t
EIHM F5Hs E2

S [guardCondition]port_event/@(Action)
i * i1

2 EZ|7{ O|HEONM ZEQ O|HES| FEZ ' 7|52 EFF

ol E2|7 O|HIE Yol /&It MEAIQI LIS Ololols 3.1 &o| EyYwe

JCHZ 2L} UML state diagramOil M2l 7|2X01 E7|HE =L}
sub-stateS2 FAH X|§5tX| =Lt

|
4>

o
P
[

3

ultiple region,

6.4, ZHELE Alo|o] i #AH & 7 A
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1

TargetCompC| portC I
:

. 1

* ' <pind> : :
<bind> : ;

e |
. . I____L-__I____
<ealization> | I.-f = , B
. = < i o=
| ; <realization> reajulatmn

- |

1=~ ¥
TargetCompA|4 ™~ y/ TargetCompB)|
O fmﬁnar:te?d:v_'a
portA portB

ZAEHE AOJoM Al TS, &+ 3559 M
O|F0{X|H, ZE 9| ClE{H 0|20 Ho| Z[o{ &
=

SYUS QEHO|IAE 7HEI ZEE 1748 4= QICH ZEO| SRE &g dtn
AN E 2R 2 MBS El= provide?t 2FE EUT ANE NI = useZ LEF0{X|O,

HU rir

HEAE ALO|o| M ZEZHO| 94ZAE A= <connected>2t <bind>Z E 3 EICH
<connected>Q1Z &t AlE HAEHE & M29| QIE{H|O|AE XNE2ste HAEHE ZE
M1 A M10f| QIE{H|O|AE A8t HELE ZE M2 29| WEf4 O olCt.
<connected>Q1ZZtA| El& Cr2 Crc M1 X M2 & Z+o| E &8t}

<connected> P1ZE A= provide ZE0| M useZEZ YEHS 7HK|1 AL,
provideZE0|M useZEZ QE{H 0|A M| Ho|El O|HEE MSE 2 2|0|ftct.
LI/SCHEC}. <connected> Q1A E A= one-to-one @1ZADHS K|t}
<bind>HAZ#H = QIEHHO|ATI ZE HAEHAE ZE M1t M2AO[9] &

2= o|ct. <connected>931 A& AH| ZlE Br2 Brc M1 X M2 @+ ZHO|E 345tC}.

<bind> 2422t | = provide ZE 0| M provideZEZ W& H S 7tX|1 1AL H, ¢1Z29|
e 7|E0M S E(target) DEHE Z0f MH|A Q0| 2022 M, siY MH[A
Mg ANMZE Z¥(source) AEZHE oM SCHErE o|O|Etct.
<realization>HAZE& A= 73 CHAQ HAEZHE ZE M1t 5Hof| Zodst HAEHE ZHE
M2zko| ek TJef = olct FAIS 2 EE Rr2 Rrc M1 X M2 oF Z0| E#EtCt.
HAEAE 79| <realization> &H= 2 HAEHES| 73S QS SE HEAET}
ZQ3ICE W LEHLHE E7|¢0olCt 02 E0{TargetCompAE portAoi| A EF2
MH|ALS| QHEE B F <bind> PIZAE A U E=TargetCompCE CHA| L & 5HH,
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TargetCompARIA| 2| =2 Ho|x|of UX| piCt. [HEFA TargetCompAE
AEMo = A5 7| YISHAME TargetCompC7t HHEA| HR35tH 0|28 Heds
<realization> S 2 ZE 7|8tCt. <realization> 4= FF0i| £ 070 HEXHAE X E
2AM5tT T e HEHEE MYst=E ot

o & K|, cyclictt o|& &HE 7HXIX| et=Ct.

HEZHAE 9| MEl(state)= T HEITO|(incoming transition)E 2| HZE! g1} E|E
A E|T10](outgoing transition)2| HEE | ZE o2 ME= Tl AEfTO0|IED EIE
H#EfMO|E 2 7|YetCt. ¥ (variable)= O|&2t == EF VT = {public, 10private} 2|
ZTEoR Mo FFe= %o M= publictt 374 E[X| o= LIE = private2
Lt50{ ZIC}. O|HIE(event)= Al E2 &+ 5& SS9 FF77I UM,

IE{H 0| A(interface)= O|HIE S| A O| XECE FHEICH ZEE 2 H HEHE
O|&, ZE O|&2 QIE{H|0|A&, ZE E}R PT = {provide, use} 2| R 22 ZE 9]
SFc 2¥2 YD ANE R E MIEl= provide2t 2FE EUn AME K3 e
useZ LIF0{ZTICt AENTO|(Transition)2 2& #El, =& =, o|HEE F=4l5t=
ZE, A CHY OHIE, HAEO| e, T MEIZ2 EAIEH 3 A2 ol
Zrt.

port?event[guardCondition] /§g2(Action)
T;: SourceState » TargetState

HEfTOolE = =S BEetH, QEH 0|4 O|HERZ EFHEE EC|IHA
O|HIE(Trigger Event)7} &% TA|H, SEI7H HO|ZlE Ao B
=
=

=2 O
2 HYA A=0| 5
Ao ME, gt TS S

fo

=
=,

. Use Case Diagram
7.1. Use Case2 Actor 12|1 O|EzZte| ZH E#

System £ 7|sE1 0|1 2tAHISHE #E SAIRIEol CHEt LI 2 &=of got= =
UEE A EQl ViewE M
72. FE_A

e Actor

e Use Case

e Actor@ Use Casel| 7|

7.21. Actor

82 St=, System AFE(System0d| 048 ActionS
F[etohel FAHHel &

=__

Actor 71 &
Primary Actor Use Case 7|& Actor
zhA[o| 3tAFE #EF0| ActorE R E Use CaseE &5t U= 2&
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Supporting Actor | T2 2|8 S 5t= System

SystemOd| CHEH MH| ZI™ Aol =2 A

£ System2| AM[o{H 2|0l EX5tH £ System0l| LT ALE 21t
CHadol &&= Systemg A&3t= AR O|Lt 2% System &5 LHYE &,

LIEE Actor FE 7} = L& 2 Olalst7| 42 0{=2 EF

7.2.2. Use Case
e System, Sub-SystemO0i| 2|SHM MBS El= 4Z 0| =2 7ISHE
5

=| = 3 (=)
Mate M E382 YRl

SystemIl} ActorZtod gf A4
(SH0] + SAS| BAY) &3
Use Case 27|

Use Case 37| 31 7 Use Case 37| &1 7= B A

A

FX 2 eI Ciyol Moz Use Case 2| LogicO| Et&=3t 1 =Y

Hold &l

Z} Use Case X 2|9 Ex S| 2 gelcid ol 72 Qs FX/EEl B 57t

&7t

DiagramO| ZHEFSH04 ]| & Q1
F&0| ot E

olat e

7.2.3.

Actor®} Use Case2| #H|
2 E Use CaseE ActorZ A&
BHOl EF

Actor-Use Case QrafeF
Ereber
Actor-Actor kst >
Use Case-Use dtst >
Case 8 <<include>>
& <<exclude>>

7.2.4.

Actor-Use Case: Association, Communicates Association
Actor-Actor: Generalization( & <)

Use Case®Use Case &H
Include: J_l st 27H 0|4 2| Use CaseE0| st &S 7I%! 5tLEL

O'IT
Exclude §F*E Eo| 4t

o2
rlo
I
oo
acl
il
10
ox
o2
Ac]
r
)
Ju
0>|
C
7]

(0]

(@)
Q

7]

CD

rr
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7|2 Use CaseOllAd EX =Z40|Lt Actore| MEH0] 2t 7|5

7.3. Use Case Specification
7.3.1. Actor® Use Case 7H2| &% &&of Cli#t 7|& &M
e Diagram0ll E34E[04 Q= Actor?t Use Case7t O{FH 4% 2 &2 3}
o Q¥ S FIHEX|, & Eventd] CHE 7|& EA.
7.3.2. T4
e Use Case O0|&
e Use Case Z+2f8t M
e Event5F(ZVIEEE, HNEE)
o EUisl QAAIE
o PF_*/AF—.— =
o =M™
7.3.3. Use Case O|F
Actor@| ZtHoiAM 20| = Ol
7.3.4. Use Case 7ttt A&
Use Casel| &j&tnt 5
7.3.5. Event ER(Z|EER&, CiX=®)
e System £80{ Cigt 22 SystemO| FUE dl{of 5t=7+
JNERE, AL XL, T, ARX SO| O|3HE = U= 8
71258 | H4™o|m UEtARI 5B
MEg | 78 282 Tdsie S &dlst=E o] 7HX|
HIZH A2 0|HL} MEHX Ol S8 MY
7.3.6. BEH QIFAY
e FEvent 50| EHE|X| A2 H|7|5 LFAE
ANk AtEto| 2 4= Qe £ Use Case0l| SIZ EIE LI 7=
StLE &2 042 Use Case0l M8 75
7.3.7. AWM EH
Use Case A|ZF T0f SystemO| 7} X| 11 QJ0{ofF & ArEH
78 EECERE XN 282 AlEE & &&= AI-A
MNHEHLO| 5= o EHE
7.38. AExH
Use Case’l ZZEl & System2| M|SFALE 7|&
MB/AMIo| He =F 17
7.39. &HIH
EM XS 0hLH EH Use CaseZ EE &&= X|H
7.3.10. System A 1R
N, System =44, A, 7

rr

N
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Tester System 2| S EM 042 HSE

7.4. Use Case Diagram
Use case = AFE X BHAIMo| A|IAR] =& 7|5 0ICt.
Use case diagram= 12! [, A|AE] LS| o{iH £7 7|5 0| Use case 21X| ot 2]
7|E2 ALEXeE AAERIZEO| A|AR =3 7|SQIX|E &Qlst™ EICt o & §04, of[HFt
2 AOIENIM 2| 7+ Al 124 HEE DBOI| MESHE 75T 22 AHERIo] =0f
HOIX| f= LHRE MRl =& 7|52 AL AL oM el A|IAE] 7|S0] ofL|7] HZof
Use case 2 12IX| gt=Ct.
Z7|E Generalization, Include, Exclude O|ZH| M7} X|H &£ 38tCH.
7t = Use case diagram 2 2™ Ct 8t 2t HE AtEst= A2 Blo| 2 &= =0, 235124
ETHE el & 4 L Y™ Oo Z Use case diagram0i| A= Generalization, Include,
Exclude O|ZH| M7t X| BBt A& BtCt.
ZHHE AH83t= St ol0|of CHaH 2tsH 2 Xt
Use case diagram 0|A 2| ZtH|= At&Xtof|H 7|52 & O €M EoiF 1 Ao CHE
WeFe 0|Zof Hicte o= M st of St
7.41. include
Include & At&5t= SX2 3 H F7tHX|0|C
StLb= FA™0|T FE e StLte| Use case & =2l &S H
case EZ ECIE82ZM T Use caseE 2l0/MeZ & O ZtA
Zdo|z,
CHE 3Lt of2iet 20| 71 0|49l Use caseE0| 7HX|1 QU= S SEH S
FE5to ZESHsteOo 2 582 51 ok
oflei= 3 AH8 o & Eo{&E Lt

7.4.2. exclude
EZxXXo|1 MEfA{QI 3tLI2| Use case 7F CHE 3tLE2| Use case ©+oil Q1A
O{EH FItE|=X|E Holftct.
[t 2t M Extension Point 7} £ 3t04, 1 Extension Point0l& & %6l = Use case
7t AN, oA MEHMo 2 FILE|E=X|of CHEF Z740| Ho|=|o{of Btrt.

7.4.3. Generalization
ZeiAE AO|o| UESEeF R AFSHEL. AHAl Use case= F 2 Use case 2
propertyS 1t behavior E& 4<&5t1 EE8 behavior E2 override & = QUL
7.5. Use Case 2| A2l
751. ATM¥EZI EZ O|HE =&/
<72 5ZE>>
0| Use Case= 11 Z40| ATMOI M 342 QIE2 3t7| fIa &S 5t AM AIZHEHCE



2 215 Mzl
2.1. System Carddll ME & JQIHE(2HS, A ZtHSE §)E

N
K

2.4. 248t H|YHS I} CHE ZH: A3
2.5. 28t HIYHS 7} = FR: A4

3.#=2 A& R MB
3.1. System2 1 Z{0| ME4S $42 Q& HFE MSBEtCh
3.2. System2 QUEZ AN =g @7t}

4. DH2 CIEZ Mg =4t}

5 O|= ZIoH =+0|

PR Wy — By e B D

5.1. System2 U2ZHo| HQ|E = QIEtC}.
51.1. YHFH HE sdo{t B2 E02

5.2. System2 ATMO{| T ZH0| @ X et 2H0| Q= K| =Qlstct
5.2.1. ATMO| 2 SHo| =3t 4<: E03
5.3. System2 40| H|Ztoi| QL EEt FH QE 0{F£ E &fQlstr}

53.1. 28 M&0| 2758 E<: E04
5.3.2. ZkHo| E=8F HL: E05
6. 3132 Q&

6.1. System2 el LIS S 7|SEtCt.
Input: ZHEHL A, ATM IX|, T2 HZEHS, HeRE, Hel 2,

n

HelHs 8
6.2. System2 20| H| $Z
6.3. System2 F+=31} =
7. 142 #HZ, e, =B S FOlEto
8. Use CaseE S =3tC}.
8. Class Diagram
FAE FERE 7HKE 2EAQt FEAMZES Mol ddE EFstE HY A
T Alo|ch. EEE QIE{H|O|A, THF|X], @1Z, QUAT A ZHR| 2t IN
stCh M L&A Clojo{ao| B Bz HE Zio| ECt.

X|Zetct.
Z4of| H| XIS Bt

2
=
=
=

g.1. ol
QI HEo| AAY PEXE AILSOZ EHsts ZHolc 2 BaHa
Choloae i BHo| BE e &

i
ok
A
B
rr
1
in}

8.2. M
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HAEQI 2o, ClE{HO|A, O 4 FHAHE M2 M2
Z2 EECH 7|gt 2EO|LE ofed 7|8t RIS T |XIER

8.3. oA

AAMQ AL 5L} O|AtO| @ A0 ZA5tEt

oL

A= 2lo|stx| ef=ct.

Ctolo{a 3ol LHE=2E2 8™ ool nEo| Zt A= AZAEICH o{H Ctolo{2 30|
j7|x|e] YR E0[H, O =2 T mW7|x[e| LHF = AZECH

8.4. Object diagrami} 2| X} 0|
Class diagramO| Z{#|(Object)& Z& & == AUX|EF Object diagram2 Z2iA(Class)E
ZESEK| et=Ct. O] & 74X 01 FE5IH M 87t FHEISE HE|5ICH.

8.5. Classifier

SoiA, AH2Y, QEmHo|A S| 49 ZEO|CE O Ml 7HK|= MZ HIxE FESZ
EHIIEE DF AAAEoZ EAIStD EHest R &8 He EAIstCH
Ut o 2 Clojo{2 M 7HE BE2 Zd0| 2240|122 ofF & Hol gl
A Eo 2 EAISHD LIHX| At 28 QIEEH O|AE ool & HWE EAlste B
FZ ALBStCt ot iAo 28 LIS AEZ2EH QIEH0|ANE UHEE M8
7ts¢et Ligolct.

fifo

8.6. Class
8.6.1. <2lO|

MASHE AlAEE FEstE 7S BB 2T X E 7HXID OHE 240
Y SHolL dgrg d=rh m7 (K| LHF o BH HelollMEr M| 2
O|§2 CtE 2chi4 ol&1 Fetok ot

8.6.2. E3Y
T EH
EEIPS

Window
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g
0%
o
30
rir
iy
&
>

Window

size: Area
visibility: Boolean

display ()
hide ()

J
0x

N
<]

0
rr
i
o
>

o
>
>
>

Window
{abstract,
author=Joe,
status=tested}
+size: Area = (100,100)
#visibility: Boolean = true
+default-size: Rectangle

Zmaximum-size: Rectangle
-xptr: XWindow”

+display ()
+hide ()
+create ()

-attachXWindow(xwin: Xwindow")

8.6.3. =Y

oEME Ao 2 Oz, LR Ml 72 LHE S7t2 Z=Ct. tH f|o| o|§E R 2=
(0]

[ —]
24 o|F1 {} LiFo| s dE 7|ttt 7I20E &4, otelie 2& 0] So4ztct.

7|x| LiF ol FeiAs “H7|X|B: 22T SE 2 7| etk 7| K| LHF 2
I 7|X[Q B2 ‘W7 |X|H:m 7| K| 2 AT HEZ MM FHEE E3E = ULl

8.7. Ao
8.7.1. =eHA AL of
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Bank genumerations
Sex
male
accountMumber:Integer female
0.1
customer
manager 0.
Person - Company
. - managedCompanies :
isMarried : Boolean name : String
isUnemployed : Boolean numberOfEmployees - Integer
birthDate - Date employee employer
age : Integer - | stockPrice() : Real
firstName : String 0. | -
lastMame : String |
sex . Sex |
: wife
income(Date) : Integer :
0.1 Job
husband | 0..1 title - String
startDate : Date
salary : Integer
1
I
|
Marriage
place : String
date : Date
8.7.2. &1 (v2.0)
i Enrollmeant R
Student L i L Marks Received 2L = i Seminar
Mame Get Average Ta Date Name
Address Get Final Mark Seminar Number
Phone Number Feas
Email Address D"_{ardered. i on waiting list 0.
Student Number Add Student
Average Mark 0.." | Drop Student
Is Eligible To Enroll
Get Seminars Taken Professor
Name instructs
Address 0.1

Phone Mumber
Email Addrass
Salary

TSome seminars may
not have an
instructor?

8.7.3. Erubis-J
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<<interface>> <<interface>>

Generator Converter
+ addStatement{code : String) + convert(input : String) : String
+ addExpression(code : String) + setEscaped(escaped : boolean)
+ addEscapedExpression{code : String) .{'}.
+ addText{text : String) '
+ addPreamble() X
+ addPostamble() '
+ selfscapefunctionName(name - Strin ,
ZE !
[} 1
[} 1
[} 1
[} 1
[} 1
' |
AbstractGenerator AbstractConverter
- generator : Generator

- escapefunc : String

- escaped : boolean

+ addStatement(code : String)

+ convert(input : String) : String

<<interface>>
Evaluator

+ evaluate{code : String, context : Map) : Object
+ setinitCode(code : String)

T \
h -
' * evaluate code that is
| * converted by Converter
1 *
i !
1
1
1
1
1
1
|
AbstractEvaluator

- initCode : String

+ setinitCode(code : String)

+ addEscapedExpression(code : String) |- - R AN S
+ setEscapeFunctionName(name : String) " + SEIES[aDEd(e_ﬂaDEd - t_joulean] S
FANAN \ + convertinput(input : Srrmgj N .
A yAN N |n|l(_:0_de may contain
code = escapefunc generator.addPreamble(); - ;:Iuerflcr:ilgsnrg: _eis;c:]pleetl
+ (" + code + " convertinput(input); . ! ple.
addExpression(code); generator.addProstamble();
erubis.js.Generator StandardConverter erubis.js.Evaluator
|| + addexpressiontcode : string) + convertinput(input : String) + evaluate(code : String, map : Map) : Object
+ addText(text : String) “
+ addPreamble() "
+ addPostamble() PIConverter %
+ convertinput(input : String) ‘\\
erubis.java.Generator \ \
+ addExpression(code : Stringy | |
+ addText{text : String) generator.addStatement(”...")
+ addPreamble) generator.addExpression(”...");
+ addPostamble() generator.addText("...");
9. Deployment Diagram
= — =
Aadlol S0 HEWE 2 0 BAHE BASHE BY ZEA TAloIch &, AlARS
=] O = = -
StERo{et AZ EQ| o], YA CHE AlﬁE" 1 HAAAFAF = O|ES01E EoiZELCt
2t oe] Y x|o|M 2 Sst= o{ZEl7H 0l Edstr|ol ECt
9.1. THRA (v2.1 7IF)
. (=) - —
artifact, node, deployment2| A| 7t X| = =2t Q1AM E 0[&5t04 ZF A FtCt.

9.1.1. graphical node : =E

a. artifact
H ol it HE SM L2 ZutE S SEECH AR JHY, HHE
2o 28 HEo| EE|M0 B2 PAIEHC.
type artifact £40| U= artifact
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artifact sartifacts [ «artifacts [
ArtifactNam e ArtifactNam e
{GAE'C.JtIClI'l='.|"€'.3'3.
transaction =1."JE}
b. node
artifact7t A== X £= M- #ZE2 o|0|8tCt. 2 node?t2l
izMe Sloizg olnlstc
type node artifact7t & A&l node
node 1 saxaculionEnviranmanis
NodeMame ModeName
r ﬁ.ﬂ_ﬂ_'lt_: 1
artifact?
artifagtd
c. deployment
artifact® £ node0ll M ’“oﬁwl flet 2E 352 o|0|&tct
2 EQ||0] artifact7t O{EH TR X A B ED HX| E= g E[0]
A= X|E LIEHACY.
type deployment £80| JYE= S0l Ztol U=
deployment deployment
deployment sdeployment specs edeployment specs «deployment specs
Name Name Hame
execution: execkind sxecution: thread
transaction : Boolean transactian - true
9.1.2. graphical path : edZd4
type Qi o|E kst
path | | - = = = - ;
=
type deploy M
path adeploy» «manifest»s
P p— p— p— p— p— %— —————— é—
9.2. 8HY
nodec A HEHAME LIEILHD, XF 20| 0|&§E EAlEC E 0|0l THES
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J9MH, “O|&: &= EtQl B HEfZ LIEFACY,
artifactoll = <<EtQ] B>> 2 0|83l o FEHof 7|Etst= X|E EFHE &= Ut
nodett, £ artifactZtoll <<become>>0| & 2|E&H7I /g #= =0, ol TA|
= AlZH B M2 AlZHS oot SHE node £ 2 artifactoll & F8tChE 24 o|O|8tct.
9.3. Agof

9.3.1. =22l Hc| cjo{ MH|A

:Client

<<hrowsers>»
:0penSourceBrowser

. |videoStoreServer:AppServer
) <=Container=>
VideoStoreApplication
E T <<fpgsions> =<Entity=>
ShoppingSession Y LCatalog

Latalog

“<Fpcus=>
g ingSessi
.

<<E|-|ﬁt,c>>
hoppingCas

5 rt
<<Focus>>
ShoppingCart

:DBServer

9.3.2. S oig HE A|AE|(v2.1)



‘WebhServer

<=RMI>>

ey ipps--
sApplicationServer
{05=%olaris]

<< JOBC=>

Student
Administration
<< JEPs==

0

9.3.3.

t EJBContaincr

Student @
Seminar gl
Schedule @

<<=deployment spee=>
Repistration

exccution: thread
nested Transaction: true

Persistence D
==infrasiructure==>
[vendor=Ambysoft}

<<device=>
iDBServer
FOS=LinuX}

University DB g
==datubasce>>
tvendlor=0Orache}

<<massage bus>>

Course
Management
Facade
=zwih serviees==

¢ S cie HE AR 2ot 7HEE A8 B

=<leviee>>
Mainframe
[OS=MVE]

Course
Management
“=legacy systems==

27




<ofevige ™y

sApplicationServer — —
WehServer R 105=%olaris} ce DBC>> Lg:ij-l .I ; I:_H
| S=Linu)
studentAdministration.war s EIRContainer vendor=0racle
version="9i}
el o ___,_,-'-"’
student.ear
. seminar.ear

schedule.car
registration. xml ==depleyment speo==
persistencel ramework.ear

conrse Management.joar

==message bus>>

<<deviee==
Mainframe
105=MVS}

Course Management <<legacy sysiem=>

10. Sequence Diagram
7ha eletsiol Heo| 43382 LIEHET| QI3 9l TAlolch ofp] 4558
LA HAIX| g Aoz TASHCH CHREE2 Cholo{2 7ol AlZt &AEHO|
SQ3tx|BH AAIZE 0{EEIF0IMO] HRE AlZH S0l AN AlZtel MoHZtD 22
The{0|7|x st

10.1. FAHA
CH2o} 22 248424 0|H O|= Collaboration diagram2t ZC}.
10.1.1.  Z{x| HH4(Object Lifeline)

£5 HHoZ M| QIAH AL MEMS LIEHACE 0] AIZHE 2 QIAHAT}

EME S ofOIErct A ol &2 B M| x| & Eol EAISCL.

QIAEIAT M S0 MAEIH BAst M TR M4 FAS AT
B7hol APEIH FCIE X EAIE AHAIZIE S8 oo
Aol RO ST QAHAR S0{2= DhXIZ S Ef Bt

A58 O|MEE EXste UAHAE MHMS A% 4358 st4ERL}
floiM ctolo{ 3 BH {7t x| =5 J2[1, 0k X|2 432 o|Fol:
HolUE QIABAE 2|57 45X 34 E O|FEFE{ Ctolo{21 7 BH of 27t x|
azict
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Diagram 1 Diagram 2

obl:C1 oh3-C3 ob4:C4
[ [
| [x=0] bar(x) bar{x) _|

|
|

’ — |

|

1

The flow
continues in
Diagram 2.

The flow dott(w)
originates in
Diagram 1.

215 9| Cholo{10| Q% Colojafo R HAEL

T EH My

%AIJ filled solid arrowhead —

MR Ald x|oq stick arrowhead — = | St A&V B
22 |0{of Q|F 1t7HO|
H&ElCt
Moi= ChE ZA| 2
RIAEAO ASE ELiT
0 2E ot MRt
F=E Oi7|&tCt

HS7| 4 dashed arrow with _ | &} AMo{7} gict. HIZ

stick arrowhead - Cte o2 Hoqztct.

el
rr
I
Rl
I
+4>
Rall
Il
i
0x
LOE
il
rr
i
ol
10
i
02
o
rII
LOE
C

CHE Aol X|8F, 3t 2 B RISt 7| BtCt
CHEE2 Ctolo{a ol Alzt =AMBFol E25HX|EH AAlZH o{ZE2|70lMe| Be= Al
A

AR AlZhe| Mohzfot 22 ER(0|7|x sich B 52 =71 2tAIgiCt
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DE A AT S WEoZ M|V XD Ol &4 7Is6Hk|E &
MHEE =XM7t o|0|E 7HKR[X|= et=Ct.

AlZh Zto|Lt & st & o] Mol Ll 435 staEo| EXZR 27|
AZHZte Al EHRIZ2 ESHE T 0|1, 43| 3tAEo| 0|B2o 2 E7|% Bt}
st §P”I 0|£ 0| sendTime, recceiveTime &4+ X250 AX| AlZtS

BFA L

St ART UL Algt = AFSKITL Ao &
queuedTlme handledTime S2E £745t0{ AEE = UL T F{UCH

MAZ O 2= M4 EAIS 90| BABLEIS AlZH 2+
NZtxoZ 2 Iholxlgh SHa B 7 BHQI B Hijs AlZin
o8 + oUC} O/ A2 CHRES TS AlZo| M2 28 27
sHEk £Z=dlo] Bolus ol ESsixl i s AR 8k O

IS0 $11, BE AIZt B4 OIBE 112 B2ls0] H4/3 OB oS EITS

"b.receiveTime - a.sendTime < 1 sec"2t Z 2 E$do

E
arc
o

st}

TsHot

74| elapsedTime, executionStartTime,

5104

42 E3ol 0|80| 7tsatok & Ziolct EE

] < 1 sec.

Ol 342 o|0| 2R T S E|o{oF & ZHolCt.
10.3. A& o
10.3.1. HE AEE AA|(F2 A -) 2t Bt Sequence diagram
caller exchange receiver
a: lift receiver
{b.receiveTime
- a.sendTime < 1 sec.} _ b: dial tone
{c.receiveTime o
- b.sendTime < 10 sec.} c: dial digit _
The call is i
routed through —.d: route
the network. ]
{d.receiveTime ringing tone phone rings
- d.sendTime < 5 sec.}
answer phone
stop tone stop ringin
At this point p ringing
the parties
can talk. || L ||
10.3.2. Ao, A, A7, 4N, AHol CHE Sequence diagram
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op()

ob3:C3 obd:C4
| |
| |
| |
I I
[x-0] fc:-c:—(x}| |
= ob2:C2 ;
[x<0] bard) "
doit(z) |
doit{w) T[]
L . |
| .
|
- __ _ - ——— == X
H maore( )
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