DISTRIBUTED VENDING MACHINE (DVM)

2nd Cycle development

Project Team: Team 2
Date: 2021.05.28

Team Members :
201310513 0212 /201311255 X R4 /201512265 2012 /201711306 2t & &

s S S




Specification Review JH& @ AL BHY 21t
Contents Structural Coverage & Q7 AIS BH &
Brute Force Testing & @ 2 ANE 819 &




Specification Review

M SAre BHE 2 1)




~F @A

No | Stage | Page Name Review
1 |1000 |3 Functional- DVM_PFR Page 2 2| 12 Requirements 2
Requirements |1 SW "SHAN ‘& S8 e
add 1 20 E/O0|CH 08 Oyt AZ0| gieLz F7t
za
2 |1000 |3 Functional- DVM_PFR Page 2 2| 1.2 Requirements 2]
Requirements |2 BiFj #HJFMAM st XEH7|= 7 FFY
add 2 S8 & TOiSCHo] Tist ¢ig0| gienz
F7t B2
3 |1000 (3 Functional- 5 Bl BS0AM OE X AtE7| FE
Reguirements HEst= 7 OE2 X716 g
Refine 1 A4E0] Cist [j7t QT =H F7F E8
4 11000 |3 Non-Functional [ DVM_PFR Page 3 2| 1.5 Assumptions and
Requirements [ dependencies 2| 1 &5 &S0A XpEt7(2)
add 1 i+ HO 10 72 ZHESHCHO] ChS
oig0| gicOz FJt T
5 |1000 |3 Non-Functional- | 'AFE7|2]  Z=ZE0] HQUOFStCY, “X{110)
Requirements | 2|7} &O|SHOF SECH, "AHEZ|7F EESHOL
Refine 1 SHICHQ Z2E 255 53 =1

QA B & 24 WS
: Project Planning Activity 1001

Functional Requirements
- Al2d"o] M3 T 829 M= 205 F0|CH
- AIRE2 #E0| 0F A UM, 28 +2 HIet
- A2E2 AREXe| 2H| *01I et 43 3US A
- AAER AR 4ER 1E 4+ YUEE Bt
- AZEIZ ARBAL AE FEES T 0|M K2lstl ALS X0 A K S et
- AZEIZ ARRRPL IE AE0| ¥ AHETY| A0 BiE E S CiEEElRE
BRI 12 9lx|o| XHEt| HEE M
- AREE OHE XHE|0| HER MEXR 4 YE MHIAE HEBB0

(=4

|ats 2l

J
v
5

Non-Functional Requirements

. A pre
—

-
[

%

= =
2 Sl =
QS T 8g|°|‘gf'°'l‘q‘ﬂ_ .
= " 2
ey =




6 |1000 |5 Functional Pay by Cash, Pay by Card 2] "7tZEE0j2t=
Requirement - | Z® I} Calculate Price(Cash), Calculate
Description Price(Card)®] "“AE STt EHE EB
Refine OF M0 Jrssotth= Q07 @ =
ooz =3 W8
RIS BHE = 2A UHE
: Project Planning Activity 1003
Pay by Cash AMEAZ dEefdaas a2 2 2|t
Pay by Card AFEAL S rEEE 7IEE 2
Calculate Price ALRO| MEE §ES0| 7HEE ALt HLAE=S
(Cash) AHETHCE
Calculate Price A|AEO| MEHEl 4FS0| 7HHE ALt ArEARS| FIEE
(Card) 714 L)




Functional cf switch 7} =&
Requirement - | SIS0 2 MF EE F7

Login

LANS B T E2HUHE
: Project Planning Activity 1003

Login ZI2|AH7F 21012 A| S} ef-Switeh




o

1000 |6

R1.1 name

Page 5 2 Function 1 B #S& Show
Item Q1G] Show Menu 2 Li2I9lenz 3

e

9 |1000 (8

R1.5 Category

Page 6 2| R1.5 Category +

Evident 210,
Hidden 22 Lig0le0zs =& TQ

O IAAE BIY &

S o T,

M UE

: Project Planning Activity 1003

Show Menultem

A|ZBO| A AHEEZ| O A EOHZ
E0j=Lt

AE AL BEE

R1.5

Choose item or code

Hiddenkvident




+H QTS

10 | 1000 |11 Use Case 15(Page 14 9 Test Case 15 Of&=
Description HE| A2 =0 = Z2 Test
Pass Ztil LIQIQIE=G, siE =4Ol Cst
30| gSiebz 7t T8

AN BE = 24 HE

: Project Planning Business Use Case 15. Give Item Location

Use Case 15. Give ltem Location

Actors System

Description - A|AEI0| AR A} JSt= M| Z0| EXfsH= D\/1M§]°|r°lxlx"-'i‘§
ST DVMR 2R H 2|7t 7Pk = MUIZ T3sL T

Project Planning Activity 1009

15. Give Item Location M7t Q= DVMO| QA HEE HIHZE LFE=X| =olsir}




Page Number

Page Number 7t 22




12 |2030 |13 Term Name Stage1000 ©] Page 7 2| Credit
card Description 1t SorA|BF, Card Ziil

Ljeoieng =3 8

RLAANE BE = 2N LHE
: Project Planning Activity 1004

CardGredit 7tE ZH | Al AFR &= 7HE
OOA Activity 2034
Card 7tE ZH | Al AFR &= 7HE

10




13 2030 |3 Use Case 1 —-| Al 7HX| F82 7|80 220X ZHzls|
SRS 5 Overview 1 SASIE® =8 T

LAANS B = ZA UHE
: O0A, SRS Use Case 1. Show Menu

Overview ARSAOIA & UH: FE AME, 22X 2101 7| S0
5 FOILE UH8E = = 27| dH MR E EGELDE

Typical Courses of Events | (U): User, (S): System
1.(S) SystemOI AL M E O, FE ALE, 2[R 21901 75
Z BlLp= MEiTH 4 ol B} =

= - A4 re A %

11




14 | 2030 (3 Use Case 1 —|Stage1000 2| Page 9dml Description 0=

SRS |5 |Overview2  |'AIATO| MAl DVM Of Y= 2E HEO
OB} WD WEE LYAFUCLHAD
LMK, '~ E7| MY NS

RLAANE BE = 2N LHE
: Project Planning Business Use Case 1. Show Menu

Use Case 1. Show Menu
Actors System
Description - A|ABI0| AFB XA R X2 7|5 ME O 7 & B0 S L ChakM-

12




o|oie] g0z EOoX:

v W

Yo w@os +3 e

RLAANE BE = 2N LHE
: Project Planning, OOA

PEAFT O Y

SRS, 00D, SDS Z M UHIM AFZ &l = ‘Al

~

13




SAANE B Z 2N U

: O0A, SRS Use Case 13. Get Another DVM Info

16 (2030 |9 Use Case 13 |Typical Courses of Events O System 2|
SRS |11 Type Event 2 EXYS}22 Hidden 22 +3 TR
17 (2030 |9 Use Case 14 |Typical Courses of Events O System 2|
SRS |11 Type Event(Another DVM) 2t EXstez

Hidden 22 $X Zg

Use Case 13. Get Another DVM Info

Actor System

Purpose A|AEIO| CHE A|A B0 HEFI DS ))& 2FstL|CH

Overview AERIZE 25 Tt ole HE0] tist HEE 27|98 LHE
AAE0 BEFR L, 2X)E eFgLt

Type Hiddenkvident

Mrace Dafaranna

19 MRoat Nana ltam | aratinn

OOA, SRS Use Case 14. Give DVM Info

Use Case 14. Give DVM Info

Actor Another DVM

Purpose Et DVMO| & DVMOIA| 2ot 12| @28 LeiELITH
Overview S DVMOIH ZEGEHE 43 M2, EF DVM IX))E gtEtstL|CH
Type Evident

Cross Reference

13. Get Another DVM Info
15. Give Item Location

Pre-Requisites

Et DVMOIAH| Get Another DVM Info2 2& 2 2H0FOf SHL|CH

Typical Courses of Events

(S): System, (D): Another DVM

1. (D) SystemOj| | T 012t QX2 QFL|CH

24.(SB) & 71712| i M1 RFE THetLCh

32, (SB) 71712] X112} 9|X| Z Another DVMSystemOi| Al
utaisHLc,




~F @A

18

2030
SRS

1
12

Use
Number

Case

Stage1000 2| Use Case &= 19 2 17.
Manage Kind of Product 7t +2f& Z{0|2}2
=¥ ER (F0| ofd AH<e B2,
Stage1000 =3 EQ)

LTALE
: Project Planning Activity 1006

ey B 2 LHE

O T e

R4-4%

Manage-Kind-of Product§ Evi

R4.12

Manage Amount Evit

R4.23

Manage Amount Cash Evit

1+7-Manage Kind-of Product§}
Actors Administratorf
QSSEF'B{SRH i) A (=} = e =
Use Case 178. Manage Amount
Actors Administrator
Description - ZHE| A7t S DVMO| SEE HELQ ML E Fh =2

THTIERL I

15




0F IEdes %UE FE2  ASSHXH
Glossary O ZEO| CHSHATH Holg|of

Aco2 =¥ £+ Y TR

Refine Glossary

QLAANE B 2 2 UHE
: Project Planning, OOA, SRS, 00D, SDS 2 M0l Al AIE &= ‘2
‘D2 SLMSLICH (GUIL ‘B E AIE EH2 0=

3 : (S): System
1.(U) Usero| =5 418 YE 8 8Tt LusEy gese o DML
! o = olaiure ito 3| 2.(S)rEctILEE 87 FE=2 QlEl AEol [

2§(E§%*S‘X|séfemm QLSAC Z Qlaigkg A2 Software-GUI SHE O T —’EXHal-i:-I! SrolaLILt

3. (U) Userh 9I5-SE & QaigiLict 3. (5) 4B2 N7t U8 A%, S SEE RS HOE

4. (S) SystemO| 253 EE 21903 8 Code Validation© = AME|Stn Y HEE CHE A|A”0A gLt

HojZeL|ch 4 (S) Give ltem2.2 H0{Z:L|C}

| A21: p=3iR 2o ZE Y = 958K o Ica= YAIXIE

Software-GUI StH0| £83t10 Use CodeZ E0H7t CHA| RS
IES Qs Lt

16




2030

System
Sequence

Diagram

Use Case [12-14]2 3ILte| Sequence
Diagram 2t EE[O{QUE0, Use Case E2
Z22/st0] =td Ea

: OOA Activity 2035

SPAE B 5 24 U

=
S

12.Get None item Location

System
User y

EetNoneltemLocation()

Use Case 12 : Get None ltem
Locationf42-44}

Typical Course of Events

(U): User, (S): S stem,-ﬁB-)-e-AﬂotherBVM
421 (U): =2 M7 A= DvM YR E EE=
@2 UL

Alternative Courses of Events
N/A

Exceptional Courses of Events
N/A

14. Give DVM Info

Another DVM ‘DVM

M GetAnotherDVMInfo

anotherDVM list

Use Case 14 : Give DVM Info

Typical Course of Events
(S): System, (D): Another DVM
1.(D) SystemOil Al T 12t 2| K|

Alternative Courses of Events
N/A

Exceptional Courses of Events
N/A

12.(5) = 717/2| 8 A1 928 moksiLct
23.(3) 71712| W22t K| 2 £ SystemOi |
brafstL|ct

17




Traceability
System

Operation

9. GetNoneltemLocation( ), 10.
GiveDVMInfo( )OIl CHSHAZE SOl *( Y EAIE
20| &gz BISIUEM, COE2 850
sl SLSHA ="z HelstAHL
(YEA AN 2o

LIAAMNE BHE = 2M UES
: OOA Activity 2039

Lnoose nem

wnoose nem

or code

or code

Give code

Give code

Give item

Give item

Get None ltem

Get None Item

Location

Location

2. GetNoneltem
Location

10. GiveDVMinfo

11 Activate Login
Tab

18




22 |SRS |14 Other 1 BW 259 'XpEY7| Wl Chso
Requirement 0|0jX|&= 2F0| etz A =& 3

e

LANS B E T E2HUHE
: SRS 3.6 Other requirements

3.6 Other requirements$
IFT #21 Hag
- AEZI7I ERS MES| dH (RS7ITH O §) 082t AFZ AR HIZ
T8 Z HE JEo g =5 X2t Z2 THojf 0]2/2] 2Hg 0
Choll M= D 2{5HA| B=C

k<) l_
DVM W8 2 = S =9 AElf= Etof 7t

19




=8 RPAAE RLIAANE A = 24 LS
: Stage 2030 OOA Activity 2038 Refine System Test Case Ol A
HARMOZ R LS IS

A SLICH

e !

{*/3

I7(| ofep 2otstoz ¥#

StOdE

-I—I-;EE

Ut FHET} Al 20| BHRRE

AL AL & EME ME S EE3IA 2 2 X0 520
U= A4EF FE0| EHE =X -SSRSOl i
stolstit.
AlAH EE 4EMHSSO O|E Y0 H EeHLR
== EHolstr
P ik AES JYHAUE [ BNFo= AN ME o2
=0 SHOIBHCL
M7 Re= 4FS HEHME O AFSXOA o HAIX|E
EHSI D S HES 2T YAJ e ME =
SIHO 2 Hoi7t=X| =I5t}
DAY = o [ 55 o =) o
SR 7
=
HD7F e A VM| ¢|X| E7|&

20




SAANE B Z 2N U

: O0A Use Case 10. Give Code, 11. Give Item

2040 Use Case 10 —-|Stage2030 Use Case 10 2
Cross Reference | 2LX|SIE22 AH L& £ ZQ
2040 Use Case 11 —|[Stage2030 Use Case 11 2

Cross Reference

2522 AN £E= +FE 28

Use Case 10.Give Code

Actor System

Purpose AHS AR st A E ZEE HSELCH
Overview ASRPL st HEE 7 EQFIEEHS
Type Hidden

Cross Reference

2. Choose item

6. Calculate Price(Cash)
7. Calculate Price(Card)
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Traceability Analysis (Table)

System Tests

Matching Functional Requirements

1-1 2 X 3% GUI £ Test Show Menu
2-1 A Z 2|AE GUI 2 Test
2-2 AEZ 2|AE GUI B Test

Choose Item
2-3 ZHYY H& GUI =2 Test
2-4 &5 MO gle 82 2t GUI & Test
3-183 Z2HGUI & 2 IS 8 Test

Pay By Cash
3283 Z2HGUI £ 2 JIs 8 Test
4-19tE ZH GUI £ 2 J|s =& Test

Pay By Card
4-29tE ZH GUI £ 2 JIs =& Test
51 RE A2 GUI & L J|s 48 Test

Use Code

52 RE A GUI £ L J|s 8 Test




System Tests

Matching Functional Requirements

o

=2 Z2H JIs 8 Test

o

= ZHJIs =

ol

H Test

0

6-3

o

= ZHJIs =

ol

H Test

0

Calculate Price(Cash)

7-13t&

ZH Jls =& Test

7-2 3t

ZH Jls =& Test

7-3 3t

ZH Jls =& Test

Calculate Price(Card)

8-1 2=

ZH Jls =& Test

82 RE

ZH Jls =& Test

8-3 & 22X JI

S =& Test

Code validation

9-183,JtE Z2M & FE AE JIs 8 Test

9233, JIE ZM L FE M

9-3 83,9t

Choose Item or code

10-1 &

= Mo

Give code
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System Tests Matching Functional Requirements
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OHLI GUI &3 Test

13-1 & DVMOII T 2D 8t

fr

SE (i (4 CH2 DVM D OFHLH Jls 28 Test Get Another DVM Info

14-1 X DVMOII M 20

£
fr

S0l (e CHE DVM 12 ot J1s ==& Test

142 ETH DVMOIl X2 8= 220l CHEt CHE DVM X2 LK J1s 28 Test Give DVM Info
14-3 8 T DVMOIl TH 2 9= S0 T8t TH2 DVM M1 HLH Jls 28 Test

15-1 & X DVMOIl M 12

£
fr

S350l (e CHE DVM 12 ot J1s =8 Test

15-2 & X DVMOIl M 12

£
fr

S0l (e CHE DVM 12 ot J1s ==& Test

Give Item Location
15-3 & X DVMOll XH 2

£
fr

S0l et CHE DVM 12 ot D15 ==& Test

15-4 & DVMOII T 10 8t

fr
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System Tests

Matching Functional Requirements

16-1 2t2| X 22! GUI £ Test

16-2 22| X 22! J1s = Test

Login
16-3 22| X 291 J1s 48 Test
17-1DVM SETH 2D 22| GUI £ Test
Manage Amount

17-2DVM 28312 22l Jls = Test

o

I'

18-1DVM & =2 22| GUI £ Test

18-2DVM &2 22| Jls =¥ Test

Manage Amount Cash
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Functional Requirements

Matching Use Cases

Show Menu Show Menu

Choose Item Choose Item
Pay by Cash Pay by Cash
Pay by Card Pay by Card
Use code Use code

Calculate Price(Cash)

Calculate Price(Cash)

Calculate Price(Card)

Calculate Price(Card)

Code Validation

Code Validation

Choose Item or code

Choose Item or code




Functional Requirements

Matching Use Cases

Give code

Give code

Give ltem

Give ltem

Get None Item Location

Get None Item Location

Get Another DVM Info

Get Another DVM Info

Give DVM Info

Give DVM Info

Give Item Location

Give Item Location

Login

Login

Manage Amount

Manage Amount

Manage Amount Cash

Manage Amount Cash
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Use Cases

Matching Operations in System Sequence diagrams

Show Menu -

1. Activate Choices
Choose Item

2. Choose Item

3. Pay By Cash
Pay by Cash

4. Input Cash

5. Pay By Credit
Pay by Card

6. Insert Card

7. Use code

Use code
8. Input Code
3. Pay By Cash
Calculate Price(Cash)
4. Input Cash
5. Pay By Credit

Calculate Price(Card)

. Insert Card




Use Cases

Matching Operations in System Sequence diagrams

code validation

8. Input Code

Choose Item or code

2. Choose Item

Give code

Give Iltem

Get None Item Location

Get Another DVM Info

9. Get None Item Location

Give DVM Info

10. Give DVM Info

Give Item Location

9. Get None Item Location
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Use Cases

Matching Operations in System Sequence diagrams

Login

11. Activate Login Tab

12. Login

Manage Amount

13. Activate Manage Amount

14. Manage Amount

Manage Amount Cash

15. Activate Manage Cash

16. Manage Cash




Operations in System Sequence Diagrams Matching Operations in Interaction Diagrams

1. Activate Choices Click choose item button()

Choose Item()
2. Choose Item

getltemAmount()

3. Pay By Cash Click payByCash button()

InputCash()

Calculate Price Cash()

4. Input Cash
getltemPrice()
reduceAmount()

5. Pay By Credit Click PayByCard button()
getltemPrice()
Insert Card()

6. Insert Card

Calculate Price Card()

reduce Amount()




Operations in System Sequence Diagrams Matching Operations in Interaction Diagrams
7. Use code Click UseCode button()
Input code()
8. Input Code Code validation()
reduce Amount()
9. GetNoneltemLocation getNoneltemLocation()
10. GiveDVMInfo get AnotherDVMinfo()
11. Activate Login Tab Click LoginTab button()
12. Login Login()
13. Activate Manage Amount Click ManageAmount Button()
Manage Amount()
14. Manage Amount
Change Amount()
15. Activate Manage Cash Click Manage Amount Cash button()
16. Manage Cash Manage Amount Cash()




Operations in Interaction Diagrams

Matching Methods

Matching Classes

Click Choose Item Button() getltemAnount() ltem
getltemList()
getltemFromName(String)
DVM
Choose Item() giveltem(Iitem)
giveCode(ltem)
getltemName()
ltem
getltemAnount() getltemAmount()
Click payByCash Button()
inputCash(String, Item)
Input Cash() DVM
CheckTotalCash(int)
Calculate Price Cash() calculatePriceCash(int, ltem)
Payment
isSufficient(int, Item)
getltemPrice() getltemPrice() ltem
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Operations in Interaction Diagrams

Matching Methods

Matching Classes

Click payByCard Button()

insertCard(String, Item) DVM
Insert Card()
isSufficient(int, Item)
calculatePriceCard(String, ltem)
Calculate Price Card() Payment
consumeCard(String, int)
isValidCard(String)
Click UseCode Button()
inputCode(String)
Input Code()
removeCode(String) DVM
Code Validation() codeValidation(String)
getltemFromCode(String)
reduceAmount() reduceAmount() ltem




Operations in Interaction Diagrams

Matching Methods

Matching Classes

getNoneltemLocation()

getDist(void)

setDist(double)

getRegion()

getLocation()

getNoneltemLocation(String)

getAnotherDVMInfo() getAnotherDVMInfo(String) DVM
Click Login Tab Button()
login(String, String)
Login()
Click Manage Amount Button()
manageAmount(String, int)
ManageAmount()
ChangeAmount() changeAmount ltem
Click Manage Amount Cash Button()
manageAmountCash(int) DVM

Manage Amount Cash()
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Classes

Matching Unit Tests

DVM

getltemFromName Test

getAnotherDVMiInfo Tests

removeCode Tests

SortDVM Test

getNoneltemLocation Test

inputCode Tests

CodeValidation Tests

getltemFromCode Tests




Classes Matching Unit Tests
login Tests
manageAmount Tests
manageAmountCash Tests
inputCash Tests
DVM
checkTotalCash Tests

insertCard Tests

giveltem Tests

giveCode Tests
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Classes

Matching Unit Tests

calculatePriceCash Tests

isSufficient Tests

calculateChange Test

Payment
calculatePriceCard Tests
consumeCard Test
isValidCard Tests
changeAmount Tests
ltem

reduceAmount Tests
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31 |=5DS

Interaction

Diagram - 33.3

Calculate Price Off ‘(Cash)’ 7} +2t%|0f F7}

o

LANS BIE T 2N UHE
: SDS Interaction Diagram 3.3.3

User

3.3.3. Pay by Cash & Calculate Price(Cash)

A

Click payByCash
button()

2 asplayMessage input Cash™)
r Input Cash()

Payment

Calculate Price
Cash(int inputCash

™

hem
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Structural Coverage

M KAAre BHE 2 1t
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Cov

Element Missed Instructions+ Cov Missed Branches

y giveCode(ltem

3

String giveCode( ltem selectedltem) {
char[] tmp = new char[G];

P for(int i=0; i<tmp.length; i++) { [1 tmp

int div = (int) Math.floor( Math.random() » 2 }; String code =

String giveCode(Item selectedItem, Boolean payByCash)

= (code == || codeTable.keySet().contains(code)) {

e

® if(div=0) {// 008 =

tmpl[i] (char) (Math.random() » 10 + '0') ; tmp = [6]
telse { //10|H S utHl ( iE0 0 tenllenath i
tmeli] = (char) (Math.random() * 26 + 'A') ; L= S lDCeRg RN R LR R

it div = ( ) Math.floor( Math.random() *
.
]

String code = new Strina(tmp);

& while 'Z'codeTabIe.keﬁf?eti’?.containsli'codef"i' { (div ==
tmp = new char[B]; g , M: - —H) o
° for(int i=0; i<tmp.length; i++) { L ) (Hep-randon ()
int div = (int) Math.floor( Math.random() * 2 );
) (Math.random() =*
if(div==0) { // 003 =i=Z2
tmpli] = (char) (Math.random() * 10 + '0') ;
telse { /7103 &t 1psl
tmpl[i]l = (char) (Math.random() * 26 + 'A') ;

1 code = String(tmp)
J

} g

code = new Strina(tmp); codeTable.put(code, selectedItem.getItemName())

1

J ’ A .
codeTable . put(code, selected|tem.get|temName()); (payByCash) totalCash += selectedItem.getItemPrice()
return code; code
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