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Activity 2031. Define Essential Use Cases

Use Case
Actor

Purpose

Overview

Type
Cross Reference

Pre-Requisites

Typical Courses of
Events

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY

Login
User, Manager
User2t manager?t A|AEIO| &

o] Qo) 2100 8 4 Az=

rOt

FCF.

=
ID/PW & & 20 AlZat H[Z 27t LX|St= B2 user or manager2
2719l she,
LXSt= AEO| gle 8% 2292 E[X| =L
Primary
Functions: R 1.1,
Use Cases:
N/A
(A) : Actor, (S) : System

1. (A) : OfLCF,

ID/PWE 23

2. (A): 21012 QHEBiC}
3. (5): EX|5t= AEO| A=X| At & EXY St= B2 user or manageZ

Ha 20| BiC}

E1. 2X[5t= AE0| Sl= 87 HEHEX E=C
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Activity 2031. Define Essential Use Cases

Use Case Logout

Actor User, Manager

Purpose H & El User or Manager| &2 ZEHC}

Overview Logout HES F 2 A5l user or managerl| §&H2 TESID X7(3}
MO 2 FOpgtrt.

Type Primary

Functions: R 1.1
Use Cases:

Pre-Requisites LoginO| M &[OOf L,

(A) : Actor, (S) : System
1. (A): 2002 S 2% oLt
2. (S): A|l2AH &2 SESHD X7[gHCe = SO0HZIC]

Cross Reference

Typical Courses of
Events

Alternative Courses of
Events

Exceptional Courses of

Events Nl

DEPENDABLE SOFTWARE
LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case Make Account

Actor User

Purpose MEZ2 AEA AE S d-gotot.

Overview 48 ABO id/pwE U 2 M HES 22| HES A8 ATS o
d 2 = UCEL M2 gt AE2 st id7t 8le 8202 44 =Tt

Type Primary

Functions: R 1.2
Use Cases:

Pre-Requisites N/A

(A) : Actor, (S) : System
1. (A) : AN Md = X otCt
2. (A) : ID/PWE = oL},

Cross Reference

Typical Courses of

Events 3. (S): ID/PWE 0l 80] 7|Z= AL A}Q} H| T SHC}
4 (S): AI™ MAo| MBSt HS AL AL HES M BT}

Alternative Courses of
Events

Exceptional Courses of . - "
Evonts E1. St idE 71T Aol o|n| EXfsts B MHSHA| =Lt

DEPENDABLE SOFTWARE
LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case |dentify Balance

Actor User

Purpose ALEAL AZof| HOtU= T2 =+l ohrt,

Overview ALEAIS| THl =01 2 F Al HOrRl= TS =2tQlsto] =3 otLt
Type Primary

Functions: R 1.3
Use Cases:

Pre-Requisites AHEALE loginOf Al [OOF otCt,
(A) : Actor, (S) : System
1. (A) : Tt =015 27 it

cret 2ol
2. (S): oS AHEALS| TS =0l 2 =F

Cross Reference

Typical Courses of
Events

ot

HCF.

Alternative Courses of
Events

Exceptional Courses of
Events

'DEPENDABLE SOFTWARE
LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case Recharge Balance
Actor User
Purpose S AFEAL A0 TrlsS ST St
Overview e 22 g BF G A AZo TS S oot
Type Primary
Cross Reference Functlons:.R 1.4
Use Cases:
Pre-Requisites AHEALE loginOf Al [OOF otCt,
(A) : Actor, (S) : System
Typical Courses of 1. (A : 34 Y ot}
Events 2. (A): Tl TS QEtL}.
3.(5): Y B2 o TF ALK AEo| THHE S oL

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case
Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of
Events

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY

Request Print

User
AtERIC 2FE H

)
ro
2
M|
A
o
rot
il

AMEXS @F 2 Btor UHE O THE QA E A
Primary

Functions: R 2.1, R 2.2

Use Cases:

AMEXIE loginO| M &|0{OF BHC},
(A) : Actor, (S) : System

1. (A) : Ql2ff O+~ Y™HStD AME Q7F oL}

2. (S): 2l ofj==0of w2t B2t 232 AAHSHCL
3. (S) : AHEAL ATZ el Thodnt H| W ST}

4. (S): =42 7|=F otCf.

5. (S): 2 E TIH St

E1. 2% Of==0f H|sl ZtHOo| X2t 42 QA E
E2 X 0| 5 42 Qlaf7} £ X| &=Lt

ot
rot

Rl
ot
of
0
rir

=
(o]
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Activity 2031. Define Essential Use Cases

Use Case
Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of
Events

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY

Check Balance

Event-based

Claff Tl Al Tt He 258 =0 2 H[w ohCf,
AFE XLl 20 ofsh QI T A
S x| IBHC}

Primary

Functions: R 2.1, R 2.2

Use Cases: Request Print

AMAEI| Q2 @F =0 SZF otCt
(A) : Actor, (S) : System

1. (S-A) : AFEARL| QM @F = &2

2. (S): AFEAL AlF2e| Tt TRt ol el 7ts &2 A
3 otCt
E1. ZHA0| B0 32 Q4 E7t =& =L}
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Activity 2031. Define Essential Use Cases

Use Case |dentify Paper

Actor Manager

Purpose A" ZE| X 22l Ho| F2 &X|& 2ol & += Ut

Overview A28 22Xt 2o mat =2 g2 8X| THEE =Helottt
Type Primary

Cross Reference Functions: R 3.1

Use Cases:
Pre-Requisites Manager2 219! £|0f A0{OF BHC}
. (A) : Actor, (S) : System
Typical Courses of 1. (A) : A|XHIOf éxl Ttek 2ols 2N otCt

Events =2 oy
o e~ J— — .
2. (s): &2 8X| Tz =20l = = it

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case |dentify Paper

Actor Manager

Purpose A" ZE| X 22l Ho| F2 &X|& 2ol & += Ut

Overview A28 22Xt 2o mat =2 g2 8X| THEE =Helottt
Type Primary

Cross Reference Functions: R 3.1

Use Cases:
Pre-Requisites Manager2 219! £|0f A0{OF BHC}
. (A) : Actor, (S) : System
Typical Courses of 1. (A) : A|XHIOf éxl Ttek 2ols 2N otCt

Events =2 oy
o e~ J— — .
2. (s): &2 8X| Tz =20l = = it

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case
Actor

Purpose
Overview

Type

Cross Reference

Pre-Requisites

Typical Courses of
Events

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY

Recharge Paper

Manager
A2" B2|Rto] @Kol mah A|ABo| 8X] Rtag BH i,

A|AE BB X7 QS D4 BHE A|AEIO| 8K

—_— 0 —

Primary

Functions: R 3.2
Use Cases:

Manager2 219! /o] QU

(A) : Actor (S) : System
1. (A 58 X 0f=F Y otCt.
=xS QA SiCt

2. (A): RXI
3. (s): 8F H*O # Ot=9o| 8X|E &7 otCt
E1. Q3 22 07t Q= 42 SH™O| E|X| =L}

s S oot

KU

EONKUK
UNIVERSITY
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Activity 2031. Define Essential Use Cases

KU wevsmsy
Use Case |dentify User
Actor Manager
Purpose ZtE| X7 AR RS2 HEE =09l oiCt
Overview ZE|Xtol @™ of el AFE XS] id/pw, Tt HEE 2015
Type Primary
Cross Reference Functlons:.R 3.3
Use Cases
Pre-Requisites

LC}

Typical Courses of
Events

Manager2 219 &[0 RU0{0f SHC}
(A) :

A
Actor, (S) : System

1. (A): ALEAL SR =0l 8
2. (5): AEXIES BEE =
Alternative Courses of
Events
Exceptional Courses of
Events

HetLt.
=l ofCt.

S 'DEPENDABLE SOFTWARE

LABORATORY
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Activity 2031. Define Essential Use Cases

Use Case |dentify Money
Actor Manager
Purpose T =S =2l oot
Overview 2| Xtel e o w2t X|Z7HK|9] & £ =9l SiC}
Type Primary
Cross Reference Functlons:.R 34
Use Cases:
Pre-Requisites Manager2 210! &£|0] L0{0F StC},

Typical Courses of () ° ety () ° SEEnT

! 1(A): =9 BOIS 2¥ Bict
vents 2. (5): RBMHKI2] £ X 4012 53 wict

Alternative Courses of
Events

Exceptional Courses of
Events

DEPENDABLE SOFTWARE
LABORATORY
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Activity 2033. Define Domain Model

 List concepts from use cases or business concept model

Account Balance Print
Manage Access login

logout Charge

16
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Activity 2033. Define Domain Model

» Assign class names into concepts
« Draw a conceptual class diagram

User Manager Printer
Account Management
Manager System

 Identify and add associations

Association . .
Associations
Category

ManagementSystem - Printer
ManagementSystem - Account
Account — User

Account — Manager

A has B

EPENDABLE SOFTWARE
LABORATORY

17
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Activity 2033. Define Domain Model

« Add Roles and Multiplicity

Account 1 Has 0.* User

Manager

Account 1 Has 1

Manager Manager
Management |1 Has 1

Sysg”tem Account
Management |1 Has 1 :

9 Printer

System


http://cse.konkuk.ac.kr/

Activity 2033. Define Domain Model

« Draw a conceptual class diagram and add attributes

- Userins
Managerins
: : +d: string
+d: Etl'll'!g +|:|'|l"|': Etnng
+pw: siring +balance: int
has
has
Printer ManagementSystem has AccountManager
+paper: int has +allProfit: int

PENDABLE SOFTWARE 1 9
LABORATORY
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Activity 2034. Refine Glossary

Paper:int X T
allProfit:int HH =Yg

currentMode:String X EO21E AEe| 2E
(user, manager)

currentScreen:String A 23 29| AE| EO
NES = il ﬁl’g*”’g A, oL X

id:String oro| |
pw:String H2HS
balance:int User A2l Tt H&

EPENDABLE SOFTWARE 2 O
LABORATORY
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Activity 2035. =
Define System Sequence Diagrams

Use Case Name of
Actor-Activated Event

EPENDABLE SOFTWARE

1. Login

2. Logout

3. Make Account

4. |dentify Balance

5. Recharge Balance

6. Request Print

8 Identify Paper
9. Recharge Paper

10. Identify User
11. Identify Money

enterinfo
reqLogin
reqLogout
reqMakeAcc
enterAcclnfo
reqAccount
reqBalance
enterfFee
reqRecharge
enterSheet
regPrint
req ldentify Paper
enterPaperNum
reqCharge
reqUserInfo

reqMoneyinfo
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Activity 2035.
Define System Sequence Diagrams

Use Case : Login

1.

AERLZLid, pwE Y E
orLt.

AEAZEZOCE 878
ohCt.

AR AXT Fe 21
olg Hol Bt
siTt

%

User

enterinfo(id, pw)

System

Reglogin()

v

\ 4

KU wevsmsy

22
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Activity 2035.
Define System Sequence Diagrams

Use Case : Logout

1. AR} logoutE 28

oL},

%

User

reqlLogout()

System

v

KU wevsmsy

23
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Activity 2035.

Define System Sequence Diagrams

Use Case : make Account

1. MEAZHAY 8= 8
H ottt

'DEPENDABLE SOFTWARE
LABORATORY

User

reqMakeAcc()

System

enterAccInfo(id, pw)

v

reqAccount()

v

v

24
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Activity 2035.
Define System Sequence Diagrams

Use Case : Identify Balance

1.

AEA7E Tl HE =l
= 2% ottt

2. AAEO| Bl E AHEAtO
SE2E &9 oot

%

User

reqBalance()

System

v

25
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Activity 2035. KUSE
Define System Sequence Diagrams

Use Case : Recharge Balance E;E System

User
1. AEX7I 51 242 ¢
2 OCt,
2. AMEXLEHH ZMZ Q enterFee() -
o it g
—10H
|

3. A|ﬁEé!O| QX gt
o3 TS

reqRecharge()

v

26
LABORATORY
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Activity 2035.
Define System Sequence Diagrams

Use Case : Request Print

1.

2.

3.

AFBAL7} Q12 Dj42 ¢
2 St
A8 222 23

o

ct.
Al Aglo] THeY ol 3
Ol T Bict

%

User

enterSheet()

System

reqPrint()

v

v

KU wevsmsy

27
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Activity 2035.
Define System Sequence Diagrams

Use Case : Identify Paper

1. BEXPE 8K T 2
S 23 st

2. AAHO| e 8X| T
2 =3 ot

%

Manager

req ldentify Paper()

System

v

28
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Activity 2035. KUSE
Define System Sequence Diagrams

Use Case : Recharge Paper E;E System

Manager
1. BalRpL EEE 8 of g
£ 99 ot}
2. 22X =FE 2H st enterPaperNum()
3. A|AHIO| Y=l Of T >
2 X 37 ot}

reqCharge()

v

29
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Activity 2035.
Define System Sequence Diagrams

Use Case : Identify User

1. HE[RIE AR BEE
27 ot

2. ANXAEO| MEAE9 F
2E =9 otk

%

Manager

reqUserInfo()

System

v

30
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Activity 2035.
Define System Sequence Diagrams

Use Case : Identify Money

1. HEAFYZEE R
H oot

2. AIAHO| FN o HE
£ =5 oo}

%

Manager

reqMoneyInfo()

System

v

31
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Activity 2036. Define Operation Contracts

 |dentify system operations from system sequence diagrams

Name of .
Actor-Activated Event AL LE

1. Login
2. Logout
3. Make Account
4. |dentify Balance
5. Recharge Balance

6. Request Print

8 Identify Paper
9. Recharge Paper

10. Identify User
11. Identify Money

EPENDABLE SOFTWARE
LABORATORY

1:enterinfo()
2:reglLogin()
3:reqlogout()
4:reqMakeAcc()
5:enterAccinfol()
6:reqAccount()
7:reqBalance()
8:enterFee()
9:reqRecharge()
10:enterSheet()
11:reqPrint()

12:req Identify Paper()
13:enterPaperNum()

14:reqCharge()
15:reqUserInfo()

16:reqMoneylnfo()

1:enterinfo()
2:reglLogin()
3:reqLogout()
4:reqMakeAcc()
5:enterAccinfo()
6:reqAccount()
7:reqBalance()
8:enterFee()
9:reqRecharge()
10:enterSheet()
11:regPrint()
12:reqPaperldentify()
13:enterPaperNum()
14:reqCharge()
15:reqUserlInfo()

16:reqMoneyInfo()
32
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Cross References

Exceptions

Pre-Conditions

Post-Conditions

Activity 2036. Define Operation Contracts

Fill contracts according to the format

_____Name ____| enterinfo
H =

Resposibilities

N/A
N/A
N/A

id, pw SEE 2tHO| =3
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____ Name ___lreqlogn

Resposibilities id, pwE 205t 2018 Al St}
Type System
Cross References R 1.1
Notes
Exceptions d pw 7} 9% SRl OB 2F HAIXIE H2A
Output N/A
Pre-Conditions N/A
Post-Conditions éf;?gp t7=|9c|> U§He:r’+ r;?%agegr ingst__alr;cleg I§C|i.|:|:r|) V;/q ;FL
= = O o o — — T - =

NDABLE SOFTWARE 34
LABORATORY
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]}EPEN

Activity 2036. Define Operation Contracts

 Fill contracts according to the format

I T

Resposibilities
Type
Cross References
Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

DABLE SOFTWARE
LABORATORY

A AEIOAM 202 shCt

System
R 1.1

279l g
N/A
N/A
AMAHIOAM 2012 =L

EH O]O{OF BtLF.

35
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

Resposibilities AMNEX A B2 28 it
Type System
Cross References R1.2
Notes
Exceptions N/A
Output N/A
Pre-Conditions N/A

Post-Conditions AMEXF AE M MENZE =L

PENDABLE SOFTWARE 3 6
LABORATORY
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Resposibilities

Cross References

Exceptions

Pre-Conditions

Post-Conditions

Activity 2036. Define Operation Contracts

Fill contracts according to the format

_____Name | enterAccinfo

WHE AR Y HEE U

System
R1.2

N/A
N/A
N/A

ol z2q
H =

rot
oz

rot

fot
ra
T
i
rot

i
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

I T

Resposibilities
Type
Cross References
Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

ABLE SOFTWARE
LABORATORY

2z AE 4495 29 ofCh

System
R1.2
Sgetid7l EMe 42 4d5tA| E=Ct

User class2| instance
N/A
AEX AEZ M oLt

—

38
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]}EPEN D.

Activity 2036. Define Operation Contracts

 Fill contracts according to the format

Resposibilities

Type

Cross References

Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

ABLE SOFTWARE
LABORATORY

Ttoy e stolg 9 it
System
R 1.3

N/A

N/A

AEA 2391 SE 0]0fOF S}
(=

U §2E =9 otLt.

ot

39
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

| Name | enterFee

Resposibilities Y AU S U otrt
Type System
Cross References R14
Notes
Exceptions N/A
Output N/A
Pre-Conditions ArEA 291 FEf O[O OF BtCY.
Post-Conditions ot gUZ = otC}

DABLE SOFTWARE
LABORATORY

40
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____Name | reqRecharge

Resposibilities L SHS 2% ot

Type System

Cross References R 1.4
Notes

Exceptions N/A
Output User.balance ¥ 2
2 O| Al S
Pre-Conditions )oljé_;lg g;;,&'o_: igﬂoilggﬁ et

Post-Conditions AMEXL AEO| U2 S oL

PENDABLE SOFTWARE 4 1
LABORATORY
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____Name | enterSheet

Resposibilities
Type
Cross References
Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

DABLE SOFTWARE
LABORATORY

elifet Oj~5 | otCh.
System
R 2.1

N/A

42
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

Resposibilities

Type
Cross References

Notes
Exceptions
Output

Pre-Conditions

Post-Conditions

DABLE SOFTWARE
LABORATORY

CIfE /F otrt.
System
R21,R22

(@)
-

O~ * 2= ECH 52

e
[
;é
-
A

ot
m
Rl

—_— —
.

rr

ser.balance B4
Of =7} RUAO{OF SHC},
2FEl O|O{Of DL}

FS ARE ARO[ ThHO| Za #lC.
=& z=7[=} StC}.

I

Q2= 22mC ro &orAd
noE
ool Hure =
£
0o &

oo o W
2 e

—_——-—r -

o g

43
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____Name ____| regPaperidentify

Resposibilities
Type
Cross References
Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

ABLE SOFTWARE
LABORATORY

A2 EX] e =2els 83

rot

Ct.
System
R 3.1

N/A

44
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____Name ___| enterPaperNum

Resposibilities
Type
Cross References
Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

DABLE SOFTWARE
LABORATORY

3 8% Y2 Y Bt

=i Il
System

R 3.2

N/A

N/A

22| At 2321 HEf 0] 0{OF TtCt,
giEet X Oi+5 =5 oiCt

45
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____Name | reqCharge

Resposibilities
Type
Cross References
Notes
Exceptions
Output

Pre-Conditions

Post-Conditions

ABLE SOFTWARE
LABORATORY

AMA"e X 5= 8F ottt
System
R 3.2

N/A

2H2|X} 2191 A} 0]0fof BiC}.
S| 0j< 2/2{0] E|0f QU0{OF Bt
ZRIEo| 8X| TS B T
shpio] Qi2fet 8X| D45 £7|3t st

46
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Activity 2036. Define Operation Contracts

 Fill contracts according to the format

Resposibilities RE MEX AES EE =0l 27 oL,
Type System
Cross References R 3.3
Notes
Exceptions N/A
Output N/A
Pre-Conditions 2e|XF 2291 e O] O{OF BtCY.
Post-Conditions AEXEEE 55 ot

DABLE SOFTWARE 4 7
LABORATORY
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]}EPEND

Activity 2036. Define Operation Contracts

 Fill contracts according to the format

_____Name ____| reqMoneyinfo

Resposibilities
Type
Cross References
Notes
Exceptions
Output
Pre-Conditions

Post-Conditions

ABLE SOFTWARE
LABORATORY

+ag =02 9H sict

System

R34

N/A

N/A

B2|XF 2291 AEf 0]ofof Bt

N2go| HY +23g 5

ot

Ct.

48
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Activity 2038. Refine System Test Case

Test et Use System
Test &= Description Case Function

Zsk= Aol Id, pwE st 2021 Al ]
TE 50 239 7|5 test  Leghn

Z'._‘-7(HC>P7<| He A8e Id pwE =5t 21

1-1 20 A

- Ol AlA i
& 239l “Eﬂoﬂ*‘l 20t = =8 231
Z202 Al™ . .
2 PR Al Ol 7|5 test 2. Logout R 1.1
N X MM HO|E= ol XM T
3 AE dd Al ’:i's(tb S HOIHE BR300 AT 85 7IS 5 ake Account R 1.2
4 Zhol =40l Ale Ttol =40l HE & Of & test 4. |dentify Balance R 1.3
5 T BH AIH 32 YHBID T FH 75 test > Recharge Balanc g 14
6 M HE Al ol Of~=Z YUHStD 2 7|5 test 6. Request Print R 2.1
. XFOHO| 231 AFEHOA] Ol4f OjAS Ql243}
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7-1  TAHI Az T Ol IS test 23 7. Check Balance R 22
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7-2 A HI A T Ol T|E test 23 7. Check Balance R 22
8 X 2ol Ald X e =28 HES Sl 7|5 test 8 Identify Paper R 3.1
9 X 5T AlE SN X =2 YHSt2 X[ M test 9. Recharge Paper R 3.2
10 AMBAL S5 2ol Al TH ABA 55 E test 10. Identify User R 33
1 =9 =0l A S A =9 test 11. Identify Money R34
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Activity 2039. KUSE
Analyze (2030) Traceability Analysis

« Relations between system function(requirements spec), use cases
and operations

System Function Use Case Operation

R 1.1 System Access »Login : enterinfo
R 1.2 Make Account Logout : reglogin
R 1.3 Identify Balance Make Account : regLogout

R 1.4 Recharge Balance
R 2.1 Request Print
R 2.2 Check Balance

Identify Balance
Recharge Balance

: regMakeAcc
: enterAcclnfo

Reqguest Print : regAccount

W 0 ~ o U B~ W N

L

il

[
[#)]

R 3.1 Identify Paper Check Balance : regBalance

R 3.2 Recharge Paper Identify Paper : enterFee

R 3.3 Identify User Recharge Paper : reqRecharge

R 3.4 Identify Money Identify User : enterSheet

Identify Money : regPrint

12: reqPaperldentify
13: enterPaperNum
14: reqCharge

=
w

: reqUserinfo
: reqMoneylnfo
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