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{> 1. Define essential usecase

Use Case 1. 4E MEH
Actors User
Description & 207tX| & & 3§ FOistXt ot= &ES UH (M)
Type Evident
s Functions: R 1.1
Reference
Pre-

e N/A
Requisites /
Typical 1. (User) *}9-1}7} JOiE dEa H+E M
Courses 2. (System) &#E 07t A= ZHE ol
of Events 3. (System) ZH| 22U S st £ A 7|5 +H
e 2.2 (system) 48 A 17} gl %2 2ol

-b. (System) Et XpEt7| X1 9l K| Ot 7|5 +

Events
Exceptional
Courses of N/A
Events

Use Case

Actors
Description

Type

Cross
Reference

Pre-
Requisites

Typical
Courses
of Events

Alternative
Courses of
Events

Exceptional
Courses of
Events

2. E} XpEt7| 20
System

AMEX7L Y &F2 0
XA 71 7t xh

Evident
Functions: R 2.3, R 3.1

1l J-P“OHH MQXW} 2 B O]
HoRis 3%

1. (System) E} X}gt7
2. (Other Dvm) X1 =9I

M
—
o

3. (System) A1 QI S 34
Xt
o

4. (System) X7
5. (User) AFX171 MZAN
6. (System) MZAHIE

g
MEH 75 ¥

5-a.(System) MZHE M

ER L

N/A

2022.04.12

8734 HAIX| S EF XHTI[of|A] 2L, AL
719| /I1X|E QtLysiCt.
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{> 1. Define essential usecase

Use Case 3. AXN - = =
Exceptional |22, Gystem) 7I=S] SEH FEE §a
Actors User Courses of |2-b. (System) AIEXI0A| ZX &5 ¢
2-c. AFZ MEH 3lHO 2 O|=
Description Aer=5e JlCE oF wof Sa AT FoS FU S Events c. (System) & & M= o}H £S5
TOiE AHE0i Chsl AXE ZIstCt . =2 #ol

3-a. (System) 7}E2| ZtHo| ZE5}X| %S
3-b. (System) AEX[0f|A| ZA| 2 F &
3-c. (System) 4EZ MEd 3tHO 2 0| F

Type Evident 5-a. (System) X1 XZHo| 27Is8S &l
Cross Reference Functions: R 2.1, R 2.2 5-b. (System) ZX| = 2=
5-c. (System) ZH|7} FHAEIAS S L
5-d. (System) && ME{ 5lHO R 0|F
Pre Requisites ALEX17L Hxl 0t Qs AES MEE
Typical Courses 1. (User) XtEt7|of| 7tEE £
of Events 2. (System) 7[EQ| fagtE =9l

HI
ook
mjo
ot
)

3. (System) 7t=29| Xtolo] =

4. (System) 7tE2| TtHO| A AKX FH Xpzf
5. (System) Z{10 x}Z+
6. (System) THO{f HX ALC{|0|E
7. (System) & E Hj= T3

Alternative
Courses
of Events N/A




{> 1. Define essential usecase
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Exceptional
Courses

of Events

2-a. (System) 7IE°| K ESIX| %S
2-b. (System) ALEX[O|A ZH| @ F &
2-c. (System) 4 MEd 3tHO 2 0| F

3-a. (System) 7}E9| ZtH0| ZEX| UASS
3-b. (System) ALEX[0lIA| A 27 L
3-c. (System) &F M SIUOE 0|F

Use Case 4. MEH
Actors User
Description AFXIZHE FIEE QI3 Hiof SF ATt Zho
g stolst 2 TOjg AEo| is) MRS Ny
gt
Type Evident
Cross Referen Functions: R2.1 R2.4R 3.1
ce
Pre Requisites | AF2Xt7} SXY| X}Et7|0f|= x| 07} Qx| 9k CHE XEH7|off XD
7t s 4 Mg
Typical
Courses 1. (User) XtEt7|0f| 7IEE £
of Events 2. (System) 7IE2| F28S =l
3. (System) 7HE0| ZHoo| SEF ol
4. (System) 7LE 0| Trolloll A Zx| 2 Xtz
5. (System) 915 3 E U 7|5 =¥
Alternative
Courses N/A

of Events
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Use Case 5.0l=3C ui=
Actors System
Description ALEXI7E MENHE TES 2 452 U &t
HI0M HES +8E = AT SHEX| Y=
QASIALE Mdstrt
Type Hidden

Cross Reference

Functions: R 2.4

Pre Requisites

MEXt7t MZHIE TSt AElf of Of BHLL.

Exceptional |4-a. (System) =213t 28 Tl SE HAX|7I 25X %2
Courses |4-b. (System) ZX| ZH ==
of Events |4-C- (System) ZH|7t FAEIRASS UH
4-d. (System) 4E MEfs|Bo= 0|5

4-a. (System) 5X FQt HIA|X|7} 2X|

4-b. (System) BHN|7| HAEAUSE L
0

4-c. (System) & MEigiHo =

of Events

Typical Courses [1. (System) QSIS MM
of Events 2. (System) CHA XpEb7|of MAX| &l HAX|E S
3. (Other DVM) S & ©0f SEHS HE
4. (System) S O SES $M
5. (System) ALEXI0|A| 15 AEE MY
Alternative
Courses

N/A




2022.04.12

{> 1. Define essential usecase

Use Case 6. 7D ME &4 Use Case 7. ZHoj| X 2|

Actors other DVM Actors other DVM
Description M0 o|E|E 2ot DVMO]|A| SiXl X| o G|O|E{ & Sl Description CIZ DVMOf| A MZ | st AHZ0j CHsl Ztoj X{2]| =S stct.
SiC}.
T t Eoid Type Evident
e ident
yp viden Cross Reference Functions: R 3.2
Cross Reference Functions: R2.3R 3.1
Pre Requisites other DVMOJ|A| “MZAX| &t0l” M| A| X| £ gto}Of L}
Pre Requisites other DVMO]|#| “Xj 11 =tQl @ H" H|A|X|E ttofof St
ct.
Typical 1. (Other DVM) CHE RHE7|0j X KA 2ol A & M
1. (Other DVM) AHE0] CHSH X &0l 2" HE Courses 2. (System) {17t AS B2, Mo +FS HFE1
Typical 2. (System) X1 2ol @& 441 e S REZIOIN S2 Bl ST HAKIE M
Courses of Events | 3. (System) Z2ES2 siAl510] X1 QI 2T M of Events 3. (System) C}2 BE XHE7|0|A| S 2 TOY Sl HAIX| HE
4. (System) 22 AEo| FHO QAFTACE Lo M&E
Alternative
Alternative Courses of Events N/A
Courses N/A
of Events - ——
Exceptional 2-a. (System) X7t 912 A2, & TOj =l HAIX| &
Exceptional Courses &8 022 810f HA|X| M&
Courses of Events | 3-a. (System) Z2EZS 8 45}x| X310 2HS FAl of Events




{> 1. Define essential usecase
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Use Case 9. #a| X} i+

Actors Admin
Description HIYHS AH S Sof 21Xt ol wofl E2E + AL
Type Evident

Cross Reference

Functions: R4.1,R4.2, R4.3,R4.4

Use Case 8.0l A o™
Actors User
Description | AF@AZRE QISACE 93 W, AIFACET} R5E 3
2 MEg s
Type Evident
Cross Functions: R 1.3, 2.2
Reference
Pre Requisites N/A
Typical 1. (User) AL X7 QIZAEE 1
Courses 2. (System) LHE0|| M= Q1Z Ao ALEXI7t =5t
OI=Z3ACE H|m
of Events e Py _
3. (System) 2IZIEI} fad 42, ©if 44X AHO|E
4. (System) AZS HB5tD AE MeisHo = 0|5
Alternative
Courses of
Events N/A
Exceptional
Courses of 3-a. (System) QB IAE7} KR U2 A2, 27 HAX|
Events

Pre Requisites N/A
Typical Courses | 1.(Admin) H{LUHS S 'E—.‘
of Events 2.(System) H|'L ' DIt REY 3L, 22Xt oy otH £
Alternative
Courses of
Events N/A
Exceptional 2-a. (System) H|UHS I} R E5IX| A HL,
Courses of AE HH 31HOE 0|5
Events
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{> 1. Define essential usecase

Use Case 10. 7 22| Use Case 11. Qx| =H
Actors Admin

Actors Admin
Description BT DE BEE AES Mesiol & —
=3l )22 MENSHS 0|2 x| T10j HHA St} Description #a| Xtz bvme| ZtE ZH(x, v)E - e = Lt
Type Evident
Type Evident Cross Functions: R4.1 R4.3
Cross Reference Functions: R4.1R 4.2 Reference
Pre Requisites 2| X} ol wofl £1 4ot 4FEH of Of SHC}. Pre Requisites 23| X} O] 5-0f] X191 8k AFE[ Of OF SHC}.
Typical Courses
oFEvents |1 (Admin) BEY MES MHslD BS |45 MY
2. (System) ZHE|X}7t MENSH AME 2 QI Jj401E X7} _ 1. (Admin) XFE7|9] x, y ZtEE Y
3. (System) H2|Xt M2 0= Typical 2.(System) E2|X}7t R ZIEE YA A2, YHE zE2
Courses of IEE
Events 3. (System) AL2 X0 A 22 A7 £ 22X HFE 0|
Alternative
Courses N/A Alternative
of Events Courses of N/A
Exceptional | 2-a. (System) 235 7|$7t H9I2 Zatet 2, 258 59 Events
Courses of 2-b. (System) E2|X} H| 2 0|5 Exceptional
Events Courses of 2-a. (System) BE|X}7} 2sHX| 22 ZtEE st A, 27
Events = &9
2-b. #2|X} Ol 3IHOZ 0| F




{> 1. Define essential usecase

Use Case 12. mhof AN shAL
Actors Admin
Description THOYSH 24 S 2 Tl 2 R SHo] 2| XLoj|H| 2of
=r}.
Type Evident

Cross Reference

Functions: R4.1 R 4.4

Pre Requisites

O

3| X} 0| 470 21 Q3+ Abel 0fOF BhCh.

I

Typical Courses
of Events

1.(Admin) EOj 4HE 28
2.(System) O M S £

Alternative Courses
of Events

N/A

Exceptional Courses
of Events

N/A

2022.04.12
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{> 2. Refine usecase diagram

DVM

A EF A=) A % 9IA] L

User

Other DVM %

Other DVM %

Other DVM %

Admin
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O 3. Define system sequence diagram

sd 1. A4S JeH )

User System
1: enterltem o
: (User) AFEAH7t O
A YEI 7438
2. (System) A& 17t
: = A= =

3. (System) ZX| 2HE &
o} $ ZH 7I% =
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O 3. Define system sequence diagram

User System other DVM

-

1: enterltem .

2 . checkOtherDvm
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O 3. Define system sequence diagram

2. Ef XFH7| X2 3 PR

NP EHERERETE

User System other DVM
- . . 1. (System) Ef XFEH7|0ff R§ 2 20l
! : 1 : sendStockReq : QN Mz
: | 2. (Other Dvm) Xj 2 &0l 2Et2
' 3:showNearestDym <-°75" A i S P

3. (System) Mo <ol SE =4
4. (System) X7t U=

= AHEZ1o| /X E € E

5. (User) At&XH7F MAH O & 4
El

!

6. (System) MENE dEe 32,
2N 242 =83t =,

L—J!v : showPrepaymentPage




2022.04.12

O 3. Define system sequence diagram

2. Et XFH7| "1 2 AR
FLH

Alternative

5-a. (System) MZEHZ HES
X %2 8% S 21H
O=2 0|

4 : selectPrepayment

5 : showProductPage

.---q------l_'__




O 3. Define system sequence diagram

sd 3. 28 )

User

2 : deploy Product

2022.04.12

3. ZH|

1. (User) AHEHZ|0f| 7tEE

= 54
2. (System) 7tEQ| Frot= =20l
3. (System) 7tE Q| ZtHO| 5=

o i
= =20l

4. (System) 7FE 2| ZrHOf| A Z|
=N Kt

5. (System) X{ 0 XpZt

6. (System) HOi 258 AHO|E
7. (System) & & Hi= T



O 3. Define system sequence diagram

sd 3. ZX5| - E1, E2 )

User

1:insertCard

System

2 . error

.....

3 : showProductPage

o
£ 30|

-c. (System) &

Al

J_L

E

3.

2022.04.12

24

Exceptional

MEH &

- 1

. (System) 7t=2| THAO| ZE 5K

. (System) ALEXIO|A Z2H F &

IHo 2 0|



O 3. Define system sequence diagram

sd 3. ZX5| - E1, E2 )

User System

1:insertCard

2 . error

3 : showProductPage

2022.04.12

3. ZH|

Exceptional

5-a. (System) X{ 11 XZO| E7Fs&2 22

5-b. (System) ZX| 2 ==

.

5-c. (System) 2X|7} FAE[ASS LE

IHo 2 0|5

1=
tot

5-d. (System) & & M



O 3. Define system sequence diagram

sd 4. SZX )

1 : prelnsertCard

System

2022.04.12

4, 9ZH|

9

1. (User) 7(HLUlOﬂ JIEE &

2. (System) 7tEQ| g 22
3. (System) 9FE°| A @ =
4. (System) 7F=2| THHOf| A
5. (System) 215 ZE &g 7

i FT J-*"J "
oot ro

=1

ofr
1
0



O 3. Define system sequence diagram

sd 4. 82X -E2, E3 )

User

2 : showError

|-_‘-|< 3 : showProductPage

2022.04.12

4. M7

Exceptional
2-a. (System) 7tE Q| F25HX| S22 =t

2l
2-b. (System) AME2 XA 24X 2&F & &
2-c. (System) & & MEH gfHO = O|F

. (System) 7tE Q| ZtAHO| ZZ2SHK| &4
=ie]]

. (System) AFEXHO| A 2| 2&F &

. (System) & & MEi SfHOZ O|&

T

=l
[=]
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O 3. Define system sequence diagram

»
o
%)
re
OfA
1]
[N
ne
p

N

User System other DVM

1. (System) 21532
1 : sendPrepayData Ab Rpml

2. (System) CH
HAIXE ©S
3. (Other DVM) =
4. (System) & HO§ S&
5. (System) ALEXO|A 215 ZEE H

CH
=

2 : respStockData

: showVerificationCode

e T T T

--------{%-------------




O 3. Define system sequence diagram

sd 5.

ol
—

Ol

iE%*EI‘-El)

User

3 : showPaymentFailed

other DVM

1: sendPrepayData

"
(]
[}
[}

4 : showProductPage

2 : respStockData

2022.04.12

4-a. (System) =4lot 3= THOf SE O

AMX|7t 25K ¥&
4-b. (System) ZX =
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O 3. Define system sequence diagram

sd 5. 2l

O

E!_E"E*E-EZ)

User System other DVM

a. (System) 52 S0 HA[X[7} K]
xS 42 4N 29 ==
4-b. (System) 7:'7(1|7f FAEUSE S
=

1: sendPrepayData 4-
o
L

2 : showPaymentFailed

-q.---------

12
=
|0
u
=)
Ol

4-c. (System) & MES

I:I‘ 3 : showProductPage




O 3. Define system sequence diagram

sd 6. 0 H2 &4 )

System

other DVM

1 : recvStockReq

2 : sendStockReq

2022.04.12

1. (Other DVM) A& 0] C{ot X0 =0l

28 1S

2. (System) A0 =0l @ =4

3. (System) ZE2EZ S |

Slo| oCcte XA
2ol SEHE U5

M
A

SIS I
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O 3. Define system sequence diagram

sd 6. 42 5= 554 -E1 ) 6. YL S22

System other DVM Exceptional

3-a. (System) ZEEZ S S| A5IX|
2510 2ES FA

1 : recvStockReq

-------------------q-.




O 3. Define system sequence diagram

sd 7. 204 §2| )

System

other DVM

2022.04.12

7. T x|

Typical

1. (Other DVM) CtE XHZH7 | M A

X 2l HAIXIE M&
2. (System) M7t S 42, 0

o

=2 DED Oy Ao A 22 mio)

°':* WIAIXIS HE

3. (System) CIE RE XAHEHI|AH 22

o =Rl HIA[X] &
4. (System) 22 M“OI X H ot
EE W& X‘P“

|E
L oL



O 3. Define system sequence diagram

sd 7. 20} M2 -E1 )

System

other DVM

1 : recvPrepayData

2 : sendStockData

2022.04.12

7. T x|

Exceptional

2-a. (System) {17} Q12 B2, =
= THof =l AR 22 T8
02 2 I MA|X] M&
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O 3. Define system sequence diagram

NEEEECEEY,

User System
: 1. (User) AtEXIZE QISR EE U™
1 : enterVerificationCode 2. (System) LH20f| HEE Q15T EQ}
: AEX7F UG IZAEE H| W
3. (System) QIZSAEVI Sust 42, o
Sttty | 0| E
2 : showDeployPage Of =% OIO|f . B
ployFag 4. (System) & == M-St &= MEH

tHO Z 0|




O 3. Define system sequence diagram

User

System

1 : enterVerificationCode

3 : showProductPage

3-a. (System) QISZEY

2022.04.12

= 879, 27 HAIXI S

3-b. (System) & & &4

A

—L



O 3. Define system sequence diagram

sd 9. Z2|xt o= )

Admin

System

1 : enterPw

2 : showAdminPage

1. (Admin) H| &
2. (System) H| &
2, He[A+ O 3t

2022.04.12

9. HelXl My




O 3. Define system sequence diagram

sd 9. 22Xt H & - E1 )

Admin

1: enterPw

System

2 : showError

3 : showProductPage

2022.04.12

9. HelXl My

Exceptional




O 3. Define system sequence diagram

sd 10. 72 22| J

Admin

System

1 : fillProduct

2 : setProduct

-

3 : showAdminPage

2022.04.12

10. 11 &

1. (Admin) =% A

5 52 M

2. (System) 2t2[Xp7} A EHSE

2PN S

3. (System) 2t2[At 7= Of




O 3. Define system sequence diagram

sd 10. {2 22| - E1 )

Admin

System

1 : fillProduct

2 : showError

3 : showAdminPage

2_
=
2

a.
at
b.

2022.04.12

10. 11 &

Exceptional

(System) 2= 77 HEZ

= o = X
ot 4%, 2LRE =4

(System) 22| X} K72 O|S
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O 3. Define system sequence diagram

sd 11. 9% =8 ) 11. Qx| 23

Admin System

1. (Admin) XHEHZ|2| x, y ZHHE Y
2. (System) 2| R}7} % o 5}&% ol 245}
7=| O OIE=|o|- Il-_.H._E |. E

1 : enterCord
e e 3. (System) ALSAFOIA g =on 5 pe

2 : cordSet At O£ Ols

3 : showAdminPage




O 3. Define system sequence diagram

sd 11. 9|X =X El)

Admin

System

1 : enterCord

2 : showError

3 : showAdminPage

2022.04.12

11. x| =4

Exceptional
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O 3. Define system sequence diagram

Admin System

1. (Admin) EHO§ ANES 23
2. (System) THOj MM Z =3

2 : showSalesData
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{> 4. Refine glossary

Term Description

DVM Distributed Vending Machine, £ At X}t7|
Ch) ALEXL7L RHEZ || M TSt R} ot 2 F(ER)
At XH(User) 4E TUS 5l *EH7|E 0| 85t ME

22| XH(Admin)

XHE7|o| Crdet HEE - Ao A= A

ol

—_

ol

3c

B8 CHE X710 M =317| 2I5) AHE X7t Y= s of &

ngstac

HzEH

CHE XHE7I0M =B U2 0|2| ZHS= 71s

FI|

RHE7| 7t 2% E 21X (xHE)

2022.04.12
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{> 5. Define domain model

CreditCard

id
balance

enrolled-in

Paymentianager

Communicator

SalesReport

sales
log

makes

A 1 PrePayment
1 - 0.
0.~ | verifyCode
time
. productNum
ommunicates
0.* pair
enrolled-in
communicates
1
DistributedvendingMachine VerifyManager
location
id
1
sells
updates
1.*
0..* Product
name
. type
Useriode AdminiMode num

password

2022.04.12
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{> 6. Refine system testcase

Use Case

Test Case Description

Expected Result

AS XL MESE 4 E 50| Tngels FlWptL.

MANOo = MEHE A
ARS8t MESt 4E Z220| | 2 RE F3otn 4F Z50| M
FYxo= MEEX| %23 B2 gyt

I=]
Ar8ZL7L At 4 E 0 4 E ZH 3tHo = o] Seirt
o| 7i==0fl cisi X n2tolS
Axoz AL

AL At HENUE | 2FE EHSIL YFFUS HL
of 74==0fl CHsl X n2tel S gLt

YYo= x| Rt F2

2022.

04.12

2. B} xpEt7) i 8

<

CHE XM 7| 225 AL X}

AL XFOf| Al {7} EXYSH=

%) ot 7k MEs YEo| By RHE7|O| 9I%IS HZP %, M
rts gEe we F2 ZHg eyt
CHE RHEZIZEE| M8XH | ARSKIOIA 37t ZRISHA]
7k Mes MEo| X avt QrChs HAIXI S S2ista
grssgewe e | AEMYsmoz oS
AgRt MER O2E M | MZX SOz oSt
CEEL
A RP7E T O£ S M MEMY SO Z 0|58
=otx] o2 F2
3.2 ABRelsles fat sl | Aol e g teleicy
uze
NEHOIFC s | oRE E4eD 2ME SR
cyuze t
ArgRtel FtEol Tofo| 5 | MeE Aol s ZAE N
£33 Wit

*I'-Q-XPI 7tEQ| TtHo| F
M| 2 B2

Use Case Test Case Description Expected Result
4.MZA8x A8t 9}'=7} gotIleYy A AL Xte| 7LE Thl g ol strt.
'I'
AL Xte| 7tETL G a x| 242 7t LR E EYstn 4E Mmoo R 0|5
EYd A2 stk
AL Xte| ?}'=_I WZI!OI 284 MENSH MZ0f Ci AR S T st
AL Xte| 7LE 9| THYo| SE5}HX| LFE st 4E MesiHO 2 0[S
de FdL. B}
50153acE Wy CHE DVMO|M 2 T2 ER(SE ALEXLo|A| QSR EE HEBCL
oy gel)o] =S AL
CHE DVMOJA e T2 ES(2 8 M 292 gEdict
mhoj| £91)0 oo 7o
i gelol wastxl 22 2 ArS X7 AH 30| BEEIASE Y
2l
2l
ME MEi3iHO 2 0| S 3tict.
CHE DVMOJ|A] 52 0|4 S &hof 4 292 et
solo x| =
| 2l = 22 ALSRIOIA ZH 20| BEEASE Y
2l
al.
ME MEi3iHO 2 0| 5 3tct.
6. 7|1 HE S50 CHE DVMOf|A| Bt 4ok SE(M D gl SEE SATCL
Z2ES(Mn =l 2H)2
T EMEES

CHE DVMOj| A k2
DREE(D el 9H)
BN 28 A2

njo

=X E F3HX| k=Lt
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{> 6. Refine system testcase

Use Case Test Case Description Expected Result Use Case Test Case Description Expected Result
7oA 2| CHE DVMOj| M 22 uro AbZOo| B Ho} 9. 22| X} Ml 57 HLUHZIt Rad 32 22| Xt 072 o] St
ZREES(MZA o2 ASAES
MU ES LY £ofl X Zetct.
CHE DVMOj| M 22 ZX| & Fotx| =Lt
ZRES(MAEH =S - o = =
X 2Aotx| 23t AS HIUHSTL QESHX %S | HUHS R HANS =H 3
2 #2|x} ol 72 0| Stk
8.o=z3ac oz 10xt2| 7} opl Xt ol [ 27 & Z2stn AU S @
FACT URE F2 Hsict
UHE ACT LM AR | QREEFHGD YRS 8
2 ISt OF L o X3
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Operation In Sequence Diagram

2. sendStockReq

3. recvStockResp

4. insertCard

5. prelnsertCard
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6. sendPrepayData

7. recvStockReq

8. recvPrepayData

9. sendStockData

/N

10. respStockData

11. broadcastStockData

12. enterVerificationCode

13. enterPw

14. fillProduct

15. enterCord

16. reqSalesData
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