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#Test Result = 17/18 = 94.5%
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<Use case 02>
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alt [isPayable == False]

i enterCardNumber : "error" & UC1

— reduceQuantity
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: isReduced = raducsouanmy boolean | |&-----------4 \\

alt

lisRedu¢ed == False]

enterCardNumber : "error" & UC1

reduceBalance(price) —EI H
saveCreditCard(creditCard)
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<Use case 3>

:User
<<actors> <cactors>
2 oo | [ | [mincosmg] [ | | [ | [
enterPrePaylintention(intention)
3t ] lintention == false]
uect
| [intention == trup]
toop(1,3)
—
enterCardNumber(cardNumber)
requestCard(cardNumber) [
break | [creditCard == nll]
—
enterCardNumber : "error" &
uct
validateBalance(price)
isPayable =
: boolean
at [ [isPayable == false]
enterCardNumber : "error" &
[isPayable == trug]
generateAuthCode
authCode = generatéAuthCode :
String
requestPrePayment(beverageld, quantity,
authCode, srcld, dstid)
requestPfePay
response =
eq y
= : boolean
at ) [isPrePayable == false]
i enterCardNumber : "error"
&uct
S ... el smuee
[isPrePayable == true]
reduceBalance(price)
authCode =
enterCardNumber:string
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<Use case 04>

DVM
User 5
EnterAuthCodeController AuthCodeManager BeverageManager

: 1 H |

loop(1,3)) [isValid == false] : H H
E enterAuthCode(authCode) : E E
b > validateAuthCode(authCode) | 1
| > '
! isValid = validateAuthCode | h
. : boolean ‘ :
A N N - s s 4 |
: 7 : i
i i : H

break ) [isValid =% false] E ; 5
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{"dst_id":1,"msg_content":{"item_code":7,"item_num":2},"msg_type":"req_stock","src_id":1804312176}
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{"dst_id":1804312176,"msg_content":{"coor_x":0,"coor_y":0,"item_code":7,"item_num":2},"msg_type":"resp_stock","src_id":1}
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n=&d

NotFoundExceptio
n&&

NotFoundExceptio
n=&d

true BHEt



Number | Class

33 BeverageManager
34 BeverageManager
35 BeverageManager
36 BeverageManager
37 BeverageManager
38 BeverageManager

MethodName

hasEnoughStock

hasEnoughStock

hasEnoughStock

hasEnoughStock

hasEnoughStock

reduceQuantity

testMethodName

HasEnoughStock M 11 &

A2H2 TRUEDHS

HasEnoughStock X 1 @t &

S TRUEgHE

HasEnoughStock M 11 &

=& % _FALSEgHE

HasEnoughStock_& ==

0l2_TRUEEHS!

HasEnoughStock Z Xl &t Xl

=D _02

ReduceQuantity 021
TRUEE! 2t

Description

202 ([} false Bt

4

5 I (B P&

+=1D(999,0,-1) & A

NotFoundExceptio
n=&d

true BHEt



3.HAELE EF

Number | Class MethodName testMethodName Description Result

39 BeverageManager reduceQuantity ReduceQuantity A 12 =2 Ct ID1, 2423 [ true EHEH true Bt

A =3 2 TRUEEHE

rg

40 BeverageManager reduceQuantity ReduceQuantity I ) 22 ID2, 224210 M true BHEt true gtet
S3 < _TRUEgEHS

41 BeverageManager reduceQuantity ReduceQuantity 2+2 & ID1, 242 -22 [ false Et2t false gHet
0l ™_FALSEREHet

42 BeverageManager reduceQuantity ReduceQuantity_Z I Gt Al ZMOHAl 2= 1D(999,0,-1) R&E Al NotFoundExceptio
2 =IDOIS_0ll < 0l 2 & n&&d



3.HAELHE

Number

43

44

45

46

47

Class

Bank

Bank

Bank

Bank

Bank

'II:I=I
= o

MethodName

requestCard

requestCard

saveCreditCard

saveCreditCard

requestCard

testMethodName

3l

fol
B

RequestCard U =81
N
o o

RequestCard_Si=#H3S L3
ATH

SaveCreditCard_J|&It&

SHRAMI0IE

SaveCreditCard_&l 79t &
FIt= X3

RequestCard T+ & D] A TH

Ol 2 2t 24

Description

DBO EMot=IIEHSZ S Al
S & & CreditCard 24 Al B+E

DBOl Sl=tEHS 2 SE Al 02
2

J|=DB IEQ| AtoH A
M&otl, &3l Al HOI0IE

Bt

—

|’H‘| ‘|0||
f

r.\&"

DBOl Sl= A7 ItIE & =
requestCard Jts &0l

DB 1t 0| 81 = [ requestCard S =
Al 04l 2 224

Result

st It=ol
card->getCardNumber() ==
"1234-5678-9012-3456" St 2

NotFoundException & &

requestCard()->getBalance()
== 20000 gt&t

card->getCardNumber() ==
"1111-2222-3333-4444",
getBalance() == 3000 gf&t

FileOpenException & &



3.HAELHE &3

Number | Class MethodName testMethodName Description Result

48 CreditCard validateBalance ValidateBalance_0_&3& | price=02 [} validateBalance(0)7} true true &t

BHetEl =Xl = el

49 CreditCard validateBalance ValidateBalance_ == &' | price=30002! [ validateBalance(3000)J} true true gtet
A &S Btete =X &0l
50 CreditCard validateBalance | ValidateBalance_&Z2!'gt | price=5000(&H 8 0 =) ([H true EH&E
_max_&3 validateBalance(5000)7} true Bt &t &l = X| &0l
51 CreditCard validateBalance | ValidateBalance_Z Higt | price=5001(&2H =1 (I false 2tet
_5001_0il 2 validateBalance(5001)7} false Bt &t %] =X| 20l
52 CreditCard validateBalance | ValidateBalance Zx1tgt | price=99999(&t2H & A = IhH e ([ false BH&t
_uie validateBalance(99999)0t false B2t & = X|
=0l
53 CreditCard reduceBalance ReduceBalance_#&t242t | reduceBalance(1000) S & & &4 0| 400022 | validateBalance(4000)

E~ Z 23 = Xl validateBalance(4000)2 &2l — true Et&t



3.H2AEUWE &3

Number | Class MethodName testMethodName Description Result
56 Location getX getX FAMXS M X & &8t x(7)I1 getX()2 BHatE =X 7 gtet
=0l
57 Location getY getY_EHMHSZ M XU &8t y(-3)I1 getY() 2 BHEtE| =X -3 gr&t
=0l
58 Location distanceTo distanceTo_Z 2% = 0 S22 FH(5,5) 2F H2lJF0.021 K| &0l 0.0 gret
gret
59 Location distanceTo distanceTo_JtZ20|S_ 71 | (10,2) — (4,2) =% 0| = Al H2l 6.02/ X| &0l 6.0 SH&t
el Al &t
60 Location distanceTo distanceTo_MIZ20lS H | (-1,8) = (-1,3) =& 0| = Al H2l 5.0 X &0l 5.0 BH&t
2| Al &t
61 Location distanceTo distanceTo_CHA&0lS_ | (0,0) — (3,4) CH2 A Ol Al TIEFDEtA 5.0 5.0 gt&t

HelH ot

eIXl &0l

N\




3.HAE L|2 MH

Number | Class MethodName testMethodName Description Result

54 CreditCard isValid IsValid_=8s 85 #=8tIEH S Y [ isValid()It true true EHE
gtetEl =X 20l

55 CreditCard isValid IsValid_Sl=Hs Al gl 2SIt S M isValid()Jt false false gt
gtetE| =X =0l




3.HAELE EF

Number

62

63

64

65

66

Class

Location

Location

LocationManag

er

LocationManag
er

LocationManag
er

MethodName

distanceTo

distanceTo

calculateNear

est

calculateNear
est

calculateNear
est

testMethodName

distanceTo_Z2=+IH_JHE|
H &

distanceTo_ 2 X+0I_H 2| Al
A

calculateNearest &2 2 A

b2t

calculateNearest ({24 2 4~
_IJHEDrE2erst

s

calculateNearest_ S 4= %}

b2t

Description Result

(2,-3) = (1,1) & FE 2t )Hel N 5.0
(9+16)=5.0Q1 X| &tQ!

r

oS
ro

(1000,-1000) — (-500,200) 2+ H2I( expected £ 2= gt BH&t
(1500%+(-1200)32))2! X| &©l (=1920.937)

responselistOl &2 @A MG Al Y X=3,Y=4,

2 22| DVMInfoDTO gtat &0l prePaymentDvmId=100 2+ &
Olel R4 = E[E el @4 BHE 5ol X=1,Y=1,

prePaymentDvml|d=2 Bzt

S+ HEE LA Q4 HHat S0l X=-3, Y=-4,

prePaymentDvmlid=42 g2t



Number

67

68

69

70

71

Class

SelectBeverage
Controller

SelectBeverage
Controller

SelectBeverage
Controller

SelectBeverage
Controller

SelectBeverage
Controller

MethodName

selectBeverage

selectBeverage

selectBeverage

selectBeverage

selectBeverage

testMethodName

|

o

M

K

A
I

=
=)

nT

=

2 =lBeverageld 0l 2
A

R ElQuantity_ 0l 2/ &

0z

BeverageNotFound_Inv
alidException2 = # &t

M1 2= DVMInfoExce
ption A4

Description

beverageld, quantity g¢ 0l 2 Xl Jt
gl Mest S22 ML Es=2E
?é% S o2l 8lol eld

2l 282 beverageld 2¢0[ 1 ~ 20
AHO12] 240] Ot & 2, exception 244

ol =4 8+ 2 quantity 8t011 0| &f0| Ot
&4 2, exception A4

2282 beverageld 40| 22 &

beverageld 2! &2, exception & 24

2 &gt 2 peverageld gt0fl Sl & ot=
S22 M1t quantity2CH &2 &2,
broadcast S41= Soll &2 K| (&0l
dvm= A&t =, 82N WAL HEE

&2 exception & A4

40

Result

exception not throw

InvalidException 244

InvalidException &t A4

InvalidException 244

DVMInfoException & A4
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Number | Class

72 RequestPayment
Controller

73 RequestPayment
Controller

74 RequestPayment
Controller

75 RequestPayment
Controller

MethodName

enterCardNumbe
r

enterCardNumbe
r

enterCardNumbe
r

enterCardNumbe
r

testMethodName

2z
B

TH D XH 2 & TH_ Ol 2f 224

Description

QAL IICEHS O MM EFE
& 2, exception 244

ZHotHA= S22 MLOIHALZ Rt
&8t quantity st 20H A= B2,

exception A4

Result

0l0
fU
e
rge
0x
I[3

CardNotFoundException

E e

InsufficientBalanceException
gFAH
=2o

BeverageReductionExceptio

n 2
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Number | Class

76 RequestPrePay
mentController

77 RequestPrePay
mentController

78 RequestPrePay
mentController

79 EnterAuthCodeC
ontroller

80 EnterAuthCodeC
ontroller

MethodName

responsePrePay

responsePrePay

responsePrePay

EnterAuthCode

EnterAuthCode

testMethodName

responsePrePay & X2 &
_IJtEYS 2

responsePrePay_&+oH £

= 0

responsePrePay & Z K|

_
85

EnterAuthCode S 58
=245

[ e

EnterAuthCode &2 &

IE Gl

Description
HZBMAI EREIIEHS UHOZ
QIst & TH

HEHA RYEFOZ

e
]
>
:‘—T_:I

Result

InvalidException 244

FailedToPrePayException

2t Y

il & 5t authCode EHEt

beverageld 1gt2t

InvalidException 244



Static Analysis

File Line
Beverage.cpp 36
BeverageManager.h 6
Bank.h 14
CreditCard.h 5
LocationManager.h 10
SocketManagerh 23
EnterAuthCodeControllerh 9
RequestPaymentController. 9

h

Severity
Medium
Medium
Medium
Medium
Medium
Medium
Medium

Medium

rio

Review

oto
A O

CHN: 7] 50| Ot Notation] ZH0|BEE2 XS
HOI: AEXIL M2 SEEX| %0F Xt F==7+
CHA|: Ot&| Xt 2|7t ZoHX| ot ZX|7
§OI AKXt M2 SEEX| £0f Xt F==7+
CHA{: OF&! X} 2|7t Z25HA| 4o ZA|7t &
Ol AEXIL M2 SE K| %0F Xt F==7+
CHA: Ot&l Xt 2t2|7t ZSHX| kot 2H| 7t &
§OI AHEXIIL M2 SEE|X| L0f Xt F=7+
CHA: Ot&| Xt&l 2|7t ZotX| ot &X|7t 2
foI: AKXt M2 SEX|X| LOof Xt F==7t
CHA: Of&| Xt 22|77t ZotX| ot 2|7 &
Ol ABEXIL M2 SEEX| %0F Xt F==7+
CHA: Of& Xt 2t2|7t ZQoHX| ¢tof ZH|7
{0l AKXt M2 SEX|X| LOf Xt F==7t
CHA: Ot&| Xt 2|7t ZoHX| ot 2X|7t &

QPBIX

T
=
<
=
ok

>
0
) ¢

le
>~
==
ok
| [0kl

>
0
10

T
0=
ot

T >nE >n
>~
Sl

> s
>~
> o
0x "™ oA " 02" oA

m'b ID'|> m") I:O'|> ID‘» |:O_{> ID'|>

Ju3e 3o —u3e 130 130 130 4130

52
gjo

oo -

Ol M 8 +HHK| 2= 0| const 7| /=7 MAZ X &

go © oo © ogo oo © oo °
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Static Analysis

File Line
RequestPrePaymentControl 13
ler.h
main.cpp 174
251~260
23
176

Severity
Medium

Medium

Medium

Low

Low

Review
Aol ARV MO 2 SFE|X| RO AH F7F gl = JAS
CHA: OP“ X 22|7F 251X Yot 2|7 E Al =8 8+

0l try-catch 22| 58
thH: 7= 440 2X0|D2 +5e R?5PXI %S,
A0l delete| FHETH AL 2 Qlot O 22| H
ChAN: 2t 2809| |l e +=d5tH A&7 IZ 0 main.cpp =
HE Q75H &a.

H 21: SonarQubed| A& for loop 2Lt std:: A2 HE
CiA: =82 7oA &3,

2191: Parameter| O|AtE X| X
CHA: AX7 7S d Motge 2o 5= ooz -8 Q7oK &

o

O.



class SocketManager {

private:
ResponseStockController xresponseStockController;
ResponsePrePaymentController xresponsePrePaymentController;
map<int,pair<string,int>> otherDVMInfo;

list<CreditCard> cards;

public:
Bank() = default; map<int, int> otherDVMSockets;
~Bank() { int serverSocket;
for (CreditCard& card : cards) { int serverPort
delete &card; int srcld;

r void connectOtherDVMSocket();
void openServerSocket();

o void waitingRequest();
virtual CreditCard* requestCard(string cardNumber);

virtual void saveCreditCard(CreditCard creditCard);

cards.clear();

public:
SocketManager() = default
SocketManager(int srcId, int serverPort);
~SocketManager() {
for (auto& socket : otherDVMSockets) {
close(socket.second);

close(serverSocket);




main(int argc, charx argv[]) q

SocketManager* socketManager = new SocketManager(atoi(argv([1]), atoi(argv([2]));
AuthCodeManagerx authCodeManager = new AuthCodeManager();

Bank* bank = new Bank();

BeverageManagerx beverageManager new BeverageManager();

LocationManager* locationManager = new LocationManager(@, 0);

SelectBeverageControllerx selectBeverageController = new SelectBeverageController(locationManager, beverageManager, socketManager);
RequestPrePaymentControllerkx requestPrePaymentController = new RequestPrePaymentController(authCodeManager, bank, socketManager, beverageManager);
EnterAuthCodeController* enterAuthCodeController = new EnterAuthCodeController(beverageManager, authCodeManager);

ResponsePrePaymentControllerx responsePrePaymentController = new ResponsePrePaymentController(beverageManager, authCodeManager);
RequestPaymentControllerkx requestPaymentController = new RequestPaymentController(beverageManager, bank);

ResponseStockController* responseStockController = new ResponseStockController(locationManager, beverageManager);

socketManager—>setController(responseStockController, responsePrePaymentController);

int main(int argc, charx argv[]) {
while (true) {

1
!

delete socketManager;

delete authCodeManager;

delete bank;

delete beverageManager;

delete locationManager;

delete selectBeverageController;
delete requestPrePaymentController;
delete enterAuthCodeController;
delete responsePrePaymentController;
delete requestPaymentController;
delete responseStockController;

return 0;

}
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