Distributed Vending Machine

Team 5 / OOPT Stage 2030

57(

201711310 HA

202011313 &&
o
o

O
o
&}
g

'FIL

202014186 2
201912698 O]



CONTENTS

2031

2032

2033

2034

2035

2038

2039

Define Essential Use cases

Refine Use case Diagrams

Define Domain Model

Refine Glossary

Define System Sequence Diagrams

Refine System Test Cases

Perform 2030 Traceability Analysis



2031 Define Essential Use cases

Use Case 1. Select mode

Actor User, Manager

Purpose AHELZ| A2 R EE MERSICE

Overview 22 M, MZAX 48, 0jL|X 37tx| ZE= Medst 4 Qirt.
Type Evident

Cross Reference

Functions: R1.1

Use Cases: 3. Select Item 12.Read Manager Authentication code, 12.Read Manager Authentication cod
e

Pre-Requisites

Set up

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.1 (U): 22 MElS MEHs}

- T1=2 = "1

M
i-

1.2 (S): Show menuE Al SiC}.

2.1 (U): MK 43S At

3.1 (M): OjL| X REZ ABHSiC).

3.2 (S): Manage stock2 Al s}
Alternative Courses of Events N/A
Exceptional Courses of Events | N/A




2031 Define Essential Use cases

Use Case 2. Setup

Actor None

Purpose XHE 2| & 27| A- it

Overview RFEF7| AFR O T3 27| ZHS S MFsiCt
Type Event

Cross Reference

Functions: R1.2

Use Cases: 12.Read Manager Authentication code

Pre-Requisites

N/A

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.(M): (0)Q| idatE SF it
2.(M): manager idE & .
3.(M): FFEH B9} FFERTE Qasic)
4(M) E2ACS 22 42
5.(M): select modeS $=&listCt,

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2031 Define Essential Use cases

Use Case 3. Select item

Actor User

Purpose User7} 2ist= 22 4=(item)2 MEHSHC}.

Overview User7} VMO N H 015 D40 M &I8ts S R4S MEesict.
Type Evident

Cross Reference

Functions: R 1.3

Use Cases: 5. Check item stock 3. Select Item

Pre-Requisites

1.2=& MEHO| MEHEICE (1. Select mode)

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.(U): FLOiSt 2K} Sh= 222t /i MEfSHCt,
2.(S): check item stock= A& SHC},

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2031 Define Essential Use cases

Use Case 4. Cancel

Actor User

Purpose TG AT}
Overview RIS x| ASHD}
Type Evident

Cross Reference

Functions: R 1.4

Use Cases:

Pre-Requisites

N/A

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.(V): F &S AL

2.(S): T Z =7[2}3} 11 select modeE A oHCL
Alternative Courses of Events N/A
Exceptional Courses of Events | N/A




2031 Define Essential Use cases

Use Case 5. msg Request

Actor None

Purpose CH2 RHEZ|SO|H 282 Bt

Overview CH2 XFEH7| SOOI S XY RFEZ|Of A L83 eHH R M S = urt
Type Hidden

Cross Reference

Functions: R 2.1

Use Cases: 6. msg Return

Pre-Requisites

s HAMXISl WE

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.msgRequest EF10f| Bt= 28 S &=L
2.5 X0 East QIXtet EH (0)0 msgRequestE R HBHCE.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2031 Define Essential Use cases

Use Case 6. msg Return

Actor None

Purpose Qo e

Overview msg Requesto]| O|8} MEEI2 L2 E =29l & SESHC}
Type Evident

Cross Reference

Functions: R 2.2

Use Cases: 5. msg Request

Pre-Requisites

msg RequestE S| @ & gt=L}.

| ey

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.(0): MEZ2 msg Et YUt LIES =HRISHCL
2.(0): &Qlot ES sz Z1HE gretottt,

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2031 Define Essential Use cases

Use Case 7. Guide other machine

Actor None

Purpose It 7k vme| 9|X|E Rty
Overview V& 7402 vmo| Q| X| & OtL| LY.
Type Hidden

Cross Reference Functions: R 2.3

Use Cases: 9. Prepayment

Pre-Requisites find near vm

Typical Courses of Events (U):User, (M): Manager, (S): System, (O): other vm
1.(S): (0)2] QIX|E (V) QtLfBhLt.
2. (U): dZH 0SS MetBiC.

—

3.(S): MAKX| MEkA| PrepaymentE XIgiSHL|C}.

Alternative Courses of Events N/A

Exceptional Courses of Events | N/A




2031 Define Essential Use cases

Use Case 8. Normal payment
Actor None

Purpose ALLHR| 2 TS}
Overview QAKX E RlSsiCt
Type Evident

Cross Reference

Functions: R 3.1

Use Cases: 3. Select Item

Pre-Requisites

check item stockOj| A{ X} 0.7} &= XY StHC}.

Typical Courses of Events

(U): User, (M): Manager, (S): System, (O): other vm
1. (S):cardBHs E @ ML}

2. (U): cardEi s E Q& stC}.

3.(S):cardHs 2 AHAS $=HSIC}

4.(S): A A0 4B QI A item outS 3 BHC}

Alternative Courses of Events

Exceptional Courses of Events




2031 Define Essential Use cases

Use Case 9. Prepayment

Actor None

Purpose 2 20| X7 EXYSHX| 2o} other vmoj| A o] MAH = FIsysiLt.
Overview S 29| X7} =X BFX| Lo} other vmof| A o] MAXN S RIS},
Type Evident

Cross Reference

Functions: R 3.2

Use Cases:7. Guide other machine, 4. Cancle

Pre-Requisites

Guide other machine2 £3} othervmg QtLj 2t

—

Typical Courses of Events

(U): User, (M): Manager, (S): System, (O): other vm

1.(S): card'H=2 & Q7 BtCt

2.(V): cardHS & & SHCL,

3.(S): cardH = 0f| CHBt checkcard&
7

C ShC}
4.(S): checkcard gt2tgto] 43¢0 &

AL
T%‘ll_
o
_I_C

reate authentication codeS =3

-
o

Ct.

Alternative Courses of Events

A2 X}= Cancel2 ZIdH & =

— =

C}.

0

Exceptional Courses of Events

-

HZH TS (0)2] 52 M2 2%IA| Cancelg T

—

C}.




2031 Define Essential Use cases

Use Case 10. Read Prepayment authentication code
Actor None

Purpose OIZRCE oISt}

Overview ol=3aCE E tolsiC}

Type Evident

Cross Reference

Functions: R 3.3

Use Cases: 1. Select mode

Pre-Requisites

Select modeOj A MAX| =Y 0| =S MEHS

Typical Courses of Events

(U): User, (M): Manager, (S): System, (O): other vm

1.(S): (V) oA 2F2

2.(U) : User?} @ %5—55 2 okt
3.(S): Y= 215 A0 it check authentication code %Y.
4. check authentication Bt 2t} =2l = Delete authentication code_% item out ==

.
[e)
A

Alternative Courses of Events

N/A

Exceptional Courses of Events

40| Bt2Z7f0| NULLQI 42 12 ChA| A|EFSICH




2031 Define Essential Use cases

Use Case 11. Check item stock

Actor N/A

Purpose EX SRo| S golsict

Overview AFEXEZH MEASHFLE, msgof Ofsl QS EX SRO| N2 EQISH
Type Hidden

Cross Reference

Functions: R 4.1

Use Cases: 3. select item, 5. msg request

Pre-Requisites

Case 1. A2 X7} 225 MEHNSHCT. (select item)

Case 2. othervmo 2 2 F msg requestZE B-=C}.

Typical Courses of Events

(U):User, (M): Manager, (S): System, (O): other vm

1.(S): MEEl S5 AE0| XfIE HHQITIC},

1.1 (S): 07} = 42 Normal paymentE 4= St}
1.2(S): M7} = AL msg requestE E8f| (O)o| X 1 E =+QlslCl.

—

1.3 (S): msgReturn= 717} vmE Ot .
2. (S): msgRequestz M2 S& I EQ| 7i=0tF HAISHCY.

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2031 Define Essential Use cases

Use Case 12. Read Manager authentication code

Actor Manager

Purpose Manager7t OjL| X R EE AHSICE.

Overview Manager7} OjL| N R EZ ASHSH | 9158 7 XIC}
Type Evident

Cross Reference

Functions: R 5.1

Use Cases: 13. Manage stock, 1. Select mode

Pre-Requisites

Select modeQj M OjL| M REE MEHSH

Typical Courses of Events

(U): User, (M): Manager, (S): System, (O): othervm
1.(S) : ManagerOf| A 215 ZE Y 3tHS HO|ELCE
2.(M) : Manager? Q15 ZEE Y=

3.(S): Manager 15 EE 0I5t}

4.(S) : Manage & = U= otHS HOFCE

Alternative Courses of Events

N/A

Exceptional Courses of Events

F A A| selectMode 2 = O}ZtC}.




2031 Define Essential Use cases

Use Case 13. Manage stock
Actor Manager

Purpose 229 I+ Fopirt
Overview S 29| W+E FItstct
Type Evident

Cross Reference

Functions: R 5.2

Use Cases:12. Read Manager authentication code, 1. Select mode

Pre-Requisites

Manager access& A a2 st

O

Typical Courses of Events

(U): User, (M): Manager, (S): System, (O): other vm

1.(S): (MOl Al =2tHES E =LY
2.(M): =7t 2E2| ZELQ =5 Y HtCt

Alternative Courses of Events

N/A

Exceptional Courses of Events

N/A




2032 Refine Use Case Diagrams

1. Select mode

08. Normal Payment
10. Prepayment

Ul
1

11. Read Prepayment authenticatin code

| Cesew >

[ I
Manager x

12. Read Manager authenticatin code

13. Manage stock

machine controller

5. Check ltem stock

8.Guide Other Machine

6. msg Request
—_—

ather vm

16



2033 Define Domain Model

User

message

manager

System

User

Has card 1.*
Has authentication code 0..*

Achieve payment 0..*

payment

Authentication
code
Other dvm
payment ‘ ‘ system
Sale of item 1.* Has stock 1
Uses card 1 Request/return message 0..*

make authentication code 1

stock
item
card
manager Other dvm
Manage stock 1 Has stock 1

Request/return message 0..*

Has item 0..*



2033 Define Domain Model

< <Business Object> >

<<Business Object>> 3 .
Authentication code <<Business Object>>
Iltem Manager
available make 1.*  Code 1.* 1 Manager id
quantity
0." Sales of has manage
has
il 1 1 1 1
< <Business Object>> < <Business Object>> <<Business Object>> < <Business Object> >
User 1 achieve 1.* Payment Stock 1 has ] System
Paytype ~id
time
1 1 1 1
has
has Request/return
uses
1.* 1 0.*
<<Business Object>> <<Business Object>> < <Business Object>>
Card 1% Other vm 1 0.* Message
available Id Request/return Msgtype
distance

balance



2034 Refine Glossary

Term Comments
ltem 7|0 M TSt S8
User 4= TF0ist= AtE
Manager AHE7| & 22|Shs AFE
Other vm S4I5kE CHE AHEY|
Machine XHEZ|(VMe 2 EY7)
check e HELLZE7 QA S SFSH=X| A
show ALE XA 2 ojF== ot H
stock KHEEZ| Lol S =24 XH L

authentication code

HEMA MEE=, &5 8 F

o

;i
°

rok

9ol

=3Cc
o e

dst id YEE EHW XY id
Setup He X714 8
msg QIF XHE 7|2t S4I LHE

Prepayment

HZH




Use Case . Select mode

11 FOERT 22 {J=E
HEsrt

1.2. Show menuE 2B THCH

1 ORI HEH S

%QE Ct

2.2, Read authentication codeE
ST

31 BT OHLIH BE
ATt

3.2 Manage stockE &8 o]

2035 Define System Sequence Diagrams

01. Select mode 02. Set up
:Systom dtam
System
User Manager Lifeline2: Manager E E
i - — i :
- IO EEtLE ) H H
selectMode() ! !
e B H H
chpse buy 2 - setVimldirt venid]) i |
= 2 = zgtWmidiing wmid) i
chodseBuy() i el bl ._|:|
S T O L L R R R : :
shgwhMenu() : :
4 : setMid{int mid]) Zl':
3 : sathid(lint mild) o
chose receiye prepayed item £ : setCard(imt cardMum, int cardBalanca] 31-\. —|_l
. : setCard(int cardMum, int cardZalance]
chooseReceive() r —U
=== — - —— = - - ————— === i . | : ;
Read authentication code 2 : sethemiint code. int cound) :’_
9 : sathemiint code, int count) 1
chose manager mode :
10 - done ) o
selectMode()
LR et ettt "
11 : selactMcde! |
chooseManage -t

20



2035 Define System Sequence Diagrams

Use Case : Select item
L PORXEZE O

=0 JieE Mo

2 check item stoc kE 2

=

User

selectltem)

Use Case - Cancel payment
1 T 2R 345 9530

03. Select item
E 24841 select mode S
A,:J:l

Check ltem stock

User

cancelPay()

04. Cancel

System

select mode

21



2035 Define System Sequence Diagrams

05. Msg Request 06. Msg Return
lJze Case : msg Request % System Iz Caze - msa Retum
11 B2yl 858 tl= B2, et ;E}-:- o7 |g Hide . System
pg = ssz s o= TEy Dter 1B HI R 22 meg
S 27 megE 2510 :'=*_1=+- ) t ~ Other vm
12 'F_E_:l_f: lﬁ?‘%f::hd near vma CH2 THR7| 7t 20 _':.j 4e
iﬂ?*% ':T:F_g.—' -r?élﬁ 'S Reum 3Tt
21 2Fwml| RER o= H2 =et broadcast])
ul 258 wmE 23 -.-_~&?A% z !
{23 S5 msgS ¥ T T T LT raquesthzg))
22 2TESTEL & )
(sssasssssssssssas=s=d
returnisgl)
o
returnidsg()
{ _____________________
requesthMzgl)
requesthzgl)
reguesthzg() [I--__-__--_I.J- --------- {]
B returnidsg()
1 S S A S S A R A
returni=g()




lJz2 Caze : Guide other machine
1 find nearvm®@ S8 B2 412
AT 2GS

User

07. Guide other machine

2035 Define System Sequence Diagrams

System

guideMaching])

Joasassanensnnnneanes 0

find near vm

Use Caze - Normal payment
LNZEY #R et Ag 2zl
2R An el 2TE0
LRI FRE AT AR
Cancle paymentS 2T

32 FRITIFHE SET 22 e
s 250

41 Getcard? SEE0 420 F2
tem out® ST

42 % 32222 30T,

08. Normal payment

System
User
D
il [ N
ltem out
{ .....................
i giveltem() L
U U U

23



2035 Define System Sequence Diagrams

09. Prepayment

lUze Caszs : Prepayment
1L A~E0| HEH GES System
FHRHAH 2=0
2 FHICHAEH 65E RS i
3.1 PHAHEEE
Cancle paymentS T
2.2 -T-:'-'"-|'-'-"_ﬂ_'£_]:'|
Get card S Eljéf.l S askPrepay()
4 Getcard S5 A Creats ILILIILI LI LI T LI LT
authentication codeS = HorC}

confirmPrePay()

if return true

{ _____________________
getCard()

Create authenticat@




2035 Define System Sequence Diagrams

10. Read authentication code
11. Check item stock

=
lJze Caze : Read aL.th='|:|n:a:m .:.:|;1= Syst Usee ther
" = STEm
L A280| 20Tl 01 !y
E_._—'-r-":"'_' |-.-— R User -
2 FOAE Q=2 2R G :che:kEtu:kC
- =5 o —— =] = = - —
LAzEY EREUs =2 gE
check authentication code =8 show display uc [12 Mormal payment )
4. check authentication SHE-EF ZHA K- getCard()
=z Delete authentication code?r i=m e e e e B e B
out =
inputUserCode
P O Mo current stock
reguestMsgl)
{ _____________________
returnMsg(
Check authetication code
.@ -------------------------------------
guideOtherMachine|
= S IRNNPRNFRNEIPUIGN |RRRGUNFRyER NSRSy g
askPregay])
Delete authentication code
confirmPrepay returns true
S confirmPrepay()
ltem out
[[m===e=memeameanaa=- 0 confirmPrepay returns false
™ I
giveliem() ey
confirmPrepay() 222 T'!r- 1ol WA=
=T 2 giher machmne
%Q repayment Tl H&
2
. L ______] el
selectMode() ':2 2.2.1Pr e:-a;"ent TIE A
repayments —
22.22Pr epa.f'nertn |§ A
select mode S =ETICH

25



2035 Define System Sequence Diagrams

12.Read Manager Authentication code 13. Manage stock
Use Caze : Manager access — Use Caze : Manage stock —
R EA = 0l = =13lTl7 =& D0 A
Sl : LEhEt s 5’
=IsT ) . Manager fEde Manager
7 2Tz 228 Yas : 2 Hay 2gen g
3 Manage stock@ £ @0

show display

2 A e manageStock()

intputanagerCode()




2038 Refine System Test Cases

Ref. # Function Use Case Number & Names
R11 Select mode 1. Select mode

R1.2 Setup 2. Setup

R1.3 Select item 3. Select item

R14 Cancel 4. Cancel

R21 msg Request 5. msg Request

R 22 msg Return 6. msg Return

R23 Guide other machine 7. Guide other machine
R3.1 Normal Payment 8. Normal Payment

R 3.2 Prepayment 9. Prepayment

R 3.3 Read authentication code 10. Read authentication code
R4.1 Check item stock 11. Check item stock
R5.1 Read Manager Authentication code 12.Read Manager Authentication code
R5.2 Manage stock 13. Manage stock

27



2038 Refine System Test Cases

Test Number Ref. # Use cases Description
1-1 AHELZ| A|AEIQ| 37K R E
R1.1 1. Select menu (SE ME MZAXN =4, 0jL| N ZE) M3 test
1.2 37X 2E X 2| & 0|2 test
2 R1.2 2. Setup 7| =7] 47 test
3-1 S = MEltest
R1.3 3. Select item —
3-2 == MEH0f CHt Of 2ltest
4 R 1.4 4. Cancel SOl AR F A test
5-1 CHE XHE 7| S0 HAIX| 2 test
R2.1 5. msg Request
5-2 HAIX| 278 -] 0f 2 test
6 R2.2 6. msg Return HAIX] -0 2|t SE test
7 R 2.3 7. Guide other machine 7t 740t RHEET| 9] QK| OFLY test

28



2038 Refine System Test Cases

Test Number Ref. # Use cases Description

8-1 b A 2 test
R3.1 8. Normal payment =

8-2 dt AX 2 F 0| 2test

9-1 MZH 2 test
R 3.2 9. Prepayment —

9-2 MEX 2 = 02 test

10 R 3.3 10. Read authentication code AMEXC| 21T T E AUH test

11 R 4.1 11. Check item stock Ed 220 that 2 =0l test

12-1 22X}t o1E AE A=, HAf test
R5.1 12.Read Manager Authentication code

12-2 ZE|XHQIF ZE ™, AAF obE A test

13 R5.2 13. Manage stock XHERZ(Off EHOfsts 222 B, = 7| Y test

29
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