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Activity Cycle3. Review & Code Change

‘PMD’

1 BeanMembers
ShouldSerialize

logic/CNumber.java, 12

member 2 == 0 transient,
static= 2 H =H Lt
get/set &It Z R &

( 2mn )

public int getTitleId() {
return titleld;

public void setTitleId(int titleld) {
this.titleTd = titleld;

public int getDvmID() {

return DvmID;

public void setDvmID(int dvmID) {
DvmID = dvmID;

public int getChumberT() {

return chumberT;

public void setCNumberT(int chNumberT) {

this.cNumberT = cNumberT;

¥

getTitleId()

setTitleId(

getDvmID()

setDvmID(

getCNumberT()

setCNumberT (

0

setcNumberT(

Random

titleId)

dvmID)

cNumberT)

cNumberT)

9)

(Random rand)

dvmID

CNumber.

titleld

cNumberT

cNumberT

= rand




‘PMD’

2 | NullAssignment

logic/Controller.java, 34

logic/Controller.java, 549 AFEH0| Ot [, B0
logic/Payment.java, 59 null€ 4ot 22
ygtMo2 AR H
AU
A
ETD
public Controller() {

thi=.basket = -666;
this.payment = null;

basket = -B66; I

dvmstack.clear();

payment = null;

this.titleld = -1;
this.DVMId = -1;

this.errorlog = null;

Controller()
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Activity Cycle3. Review & Code Change

‘PMD’

vav

P
-rjg—?—)

3 AvoidLiteralsinlf
Condition

logic/Controller.java, 144
logic/Controller.java, 220
logic/Contraller.java, 221
logic/Controller.java, 254
logic/Controller.java, 277
logic/Controller.java, 283
logic/Controller.java, 310
logic/Controller.java, 314
logic/Controller.java, 357
logic/Controller.java, 400
logic/Controller.java, 467
logic/Controller.java, 491

et & b
HIDrY

U A ot L&
2= ABot=s A2
&S

logic/Message.java, 35
logic/Message.java, 38
logic/Message.java, 48
logic/Message.java, 58
logic/Message.java, 69
logic/Message.java, 78
logic/Message.java, 89
logic/MessageQueue.java, 76
logic/MessageQueue java, 79
logic/MessageQueue java, 82
logic/MessageQueue.java, 85
logic/MessageQueue.java, 88
logic/MessageQueue.java, 91
logic/MessageQueue.java, 94
logic/MessageQueue.java, 153
logic/MessageQueue.java, 159
logic/MessageQueue.java, 190
logic/MessageQueue.java, 194
logic/MessageQueue.java, 196
logic/MessageQueue java, 201
logic/MessageQueue java, 205
logic/MessageQueue.java, 207
logic/MessageQueue.java, 211
logic/Title.java, 21

dequeue() {
.size() > 0) {
rm = .poll()
getType() == 1)
e sm Me
n.getMyId()

~entID())
Controller.getTitleList().get(rm.getTitle() -

) .checkStock())

(rm.getType() ==
.offer(rm))
NullPointerE»
(rm.getType() == {
| m.getTitle()
CNumberT(rm.getCNumber())

eption()
rm.getMyId())
Controller.ge .addCNumber (rc)
Controller.getTitleList().get(rm.getTitle() -
(rm.getType() == 4) {
e(DVM. ge

) .updateStock(

CurrentID())
DVM.getCurrentX(), DVM.getCurrentY())
(rm.getType() ==
.offer(rm))
NullPointerException()
) H
CurrentID())
eckCNumber (rm.getCNumber())
n.getMyId() data = -1)
rm.getType() ==
.offer(rm))
NullPointerException()

rm.getCNumber()

System. -printin(




Activity Cycle3. Review & Code Change

vaVv

4 | CloseResource | logic/MessageQueue.java, 49
logic/MessageQueue.java, 126

BufferedReader=
AtZ 5t closeE Gt Al
LU

5 | CloseResource | logic/MessageQueue.java, 52

ObjectlnputStreamE
AtZ 35t closeE oF X

atop=
[E-] =-

6 | CloseResource | logic/MessageQueue.java, 50
logic/MessageQueue.java, 53
logic/MessageQueue.java, 127

=

PrintWriter& AtZ36t10
closeES oAl ZHAS.

( 23n )

printWriter.write("1");

printwriter.flush(); //MAIR] Eab BEZ

socket.close(); // 24212 ZTFEAH ST Z2H0|UE ZEFAIE.

dequeue();

socket.close();

SCHIHENH 2=

‘PMD’

printWriter.write(

printWriter.flush()

in.close()
printWriter.close()

socket.close()

socket.close()

in.close()

out.close()




‘PMD’

vayv

7 DataflowAnoma
lyAnalysis

logic/Controller.java, 232-235
logic/Controller.java, 235-235
logic/MessageQueue.java, 34-37
logic/MessageQueue.java, 35-38
logic/MessageQueue.java, 47-63
logic/MessageQueue.java, 48-56
logic/MessageQueue java, 125-133
logic/MessageQueue java, 218-225
logic/MessageQueue java, 225-225

(+F B x)

gt LHOIA &2l st
H=O HE 2Ot E X2
== A= otHu

H 20 Ote.

~_socket =
BufferedReader in
port = myId +
PrintWriter printWriter
{
rSocket(port)
eption e) {

.println(port +

.isInterrupted()) {

socket
PrintWriter(

OutputStreamWriter (socket.getOutputStream()

printWriter =
BufferedWriter( StandardCharsets. )))

StandardCharsets. ))

InputStreamReader(socket.getInputStream()

BufferedReader (
in.readLine()
|| msg.length() ==
NullPointe
String[] temp = msg.split(

eption()




Activity Cycle3. Review & Code Change
‘PMD’

( 23% )

public void msgReceive(int myId) {

Socket socket = null; //Client2} EAEI| 2T Socket

V&V serversocket server_socket = null; //AH MEZE 2[EF serversocket

BufferedrReader in; //client 22 HOIEE HHE0|D| HEH LEH~EE
8 | DataflowAnoma | logic/Controller.java, 470-505 (=83 2% I?;tint::tfrmois : Z:;;el [/CHient HOIEE HEHEL e =R 2es
lyAnalysis logic/Controller.java, 489-505 &4 oA Eef & e . _ )
logic/MessageQueue.java, 50-122 | Bi4=DF &%= O A AL objectInputstream objectInputstream; // XJ=id ARS AHHZW AS
logic/MessageQueue java, 129-174 | =l X 24 S. A HIGHA L Printuriter printuriter; // giS JZEH AE
logic/MessageQueue.java, 187-253 | H+5 AlEot=e 212
o &

msgReceive ( myId) {

BufferedRe
port =

PrintWriter printWriter




‘PMD’

vav

9 | NonStaticlnitiali | logic/CNumber java, 14 ZI13 250 A& Xt
zer MAE OCH & S E
Sel 722 0fL AIet
He AE IR H1
EgtS 5+ US
static© =2 =&t HL
At HE 2 E

( 218 ) (2%

private Random rand;

o
—/

{
try {
new SecureRandom();
rend = SecureRandom.getInstanceStrong();
} cstch (MoSuchAlgorithmException e) {

throw new RuntimeException("Failed to instantiate random number generator™, e);




Activity Cycle3. Review & Code Change
‘Spotbugs’

vav

45 |RV_RETURN_VALUE_IG | MessageQueue.java offerg 4= 2| returngt 2
NORED_BAD_PRACTIC | :[line 75, 195, 206, 212] | ZAtatH 2LF It

E: Method ignores 2o A=X el
exceptional return value 2 250,

msgQueus.offer{message);

stkMsgQueue.offer(rm); —)

locMsgQueue.offer(rm);

cMMsgQueus.offer(rm);
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Activity Cycle3. Review & Code Change

‘Spotbugs’

V&V
e Internationalization Warnings
Index | Warning Code Warning 22 0| %
6~9 | DM_DEFAULT_ENCODI | MessageQueue.java MAX QX0 QLAY YAS

NG: Reliance on default
encoding

:[line 65, 66, 135, 136 ]

—t-o O™
FO2 MEoioF AlAES
ES5FQ CIALO0| MBE X
&=L
new
InputStreamReader (socket.

getInputStream(),Standard
Charsets.UTF 8)

( 23s )

printuWriter = new PrintWriter(

new BufferedWriter(new OutputStreamWriter(socket.getoutputstream())));
in = new BufferedReader(new InputStreamReader(socket.getInputStream()));
in = new BufferedReader(

new InputStreamReader(socket.getInputStream())); //MHESE HAIAIZS ZD[2EF B
out = new PrintwWriter(new Bufferedwriter(new OutputStreamwWriter(socket.getoutputsStream())));

PrintWri

eredWriter(

socket.getOutputStream(), StandardC

\\




Activity Cycle3. Review & Code

‘Spotbugs’

String randNumber() {
len =

V&V
10 | SBSC_USE_STRINGBUFFE | CNumber.java Loop@HOll A String
R_CONCATENATION: [line 70] concatenateE & &2 0l=

Method concatenates strings
using + in a loop

String numStr =

StringBufferS AtZ3atH numStr += ran
appenddtdd Loop &2 =0l

- -00 numsStr epr.toString( it DVM.getCurrentID() -
StringS = Hetot= 210 ) . :

=0} numStr ger.toString(

CtOF LoopE 3B == ( i = i < len; i++) {

AOZ HOGHOEZ

+HES LR AS A=

A2HEC

ran = Integer.toString( .nextInt(

numStr += ran

numStr

String ran = Integer.toString( .nextInt(

)

)




Activity Cycle3. Review & Code Change

vav

‘Spotbugs’

1

SIC_INNER_SHOULD_BE_S
TATIC_ANON: Could be
refactored into a named static
inner class

Title.java
‘[line 48]

Outer Class2| referenceE
OlZ2ol Al &0t 2 inner
class 2 C} static inner
classE (= & 5HH
AME3dt= 210l ECH oK gt
IntellidOil A HIC+GH=CH=
Comparator.comparingInt(
Item::getExpirationDate)
Z IEE HRE=E 201 O
=02 QI

( 23® )

public void addItem(Item item) {
this.itemList.add(item);

this.itemList.sort(new Comparator<Item>() {

@override

public int compare(Item ol, Item o2) {
return ol.getExpirationDate() - o2.getExpirationDate();

¥
1
}

addItem(Item ite

.add(it
t(

\\




Activity Cycle3. Review & Code Change
‘Spotbugs’

12~ | BC_UNCONFIRMED_CAST: | Controller.java: JFrame 24 X £ gui®l 2t
30 Unchecked/unconfirmed cast | [line 339, Class= castz M

349, castable&tX| &Q15t=
169, SZ20] =MotAl 20t
520, e ZD0IC

133,

91,
254,278,271,258,
228,245,264
214,284,

185,

444,

478,

460,

73,

427, " X
528, ( MainMenu) {
301,
391,
381]

( 2ma )

del = ((MainMenu) k).getReturnvalue();

((MainMenu) k).getReturnValue()

InputLine) A{

= ((InputLine) k).getReturnValue()

del = ((InputLine) k).getReturnvalue(); ‘

del = ((InputLine) k).getReturnvalue();

del2 = ((InfoUI) k).getReturnvalue(); —
JULJ 1

((InfoUI) k).getReturnValue()




Activity Cycle3. Review & Code Change
‘Spotbugs’

v&Vv
31, | NP_DEREFERENCE_OF_R | MessageQueue.java |readLine()2l 2 1+0il CHal
32 | EADLINE_VALUE: [line 68, 147] null checking0| Z R &tCt.

Dereference of the result of
readLine() without nullcheck

(s==

)

out.println(msg);
out.flush();

out.println(msg)

/IMBIE HlolE] &
//MBIE Hlole &5

out.flush()

Sstring returnMsg = in.readLine();

g.length() == 8)

/12AH EHelghs 22

socket.close();

[IAHUHIA ERIHALA 2l R =tzAl 2240|232
if (returnMsg.equals("1")) {

break;




Activity Cycle3. Review & Code Change

‘SonarQube’

ok

(23n ) (3= )

v Severity CRITICAL v Severity CRITICAL

Minor 46 Minor 44
© Citcal 10| @ Info 4 =  [Qcia 12| @b 4
@ Major 7 @ Maijor 67

\S

Z




( Activity 2055. Write Unit Test Code & Unit Testing )

Unit Test Code =7}

Class: C_NumberManager




Activity 2055. Write Unit Test Code & Unit Testing

Unit Test Code =7}

Class: C_Numbe

testGetTitleId() {
.setTitlelId(4)
edResult =

ylt, ActualResult)

ctedResult =
LResult = .getDvmID()
edResult, ActualResult)

testGetCNumberT() {
.setCNumberT(
ExpectedResult =
ActualResult = .getCNumberT()

Assert.assertEquals (ExpectedResult, ActualResult)

\\




Activity 2055. Write Unit Test Code & Unit Testing

Unit Test Code =7}

Class: Controller
testGetDel |

np
D




( Activity 2055. Write Unit Test Code & Unit Testing 3\

Unit Test Code =7}

Class: DVM




( Activity 2055, Write Unit Test Code & Unit Testing 3\

Unit Test Code =7}

Class: MessageQueue




Activity 2055. Write Unit Test Code & Unit Testing

Unit Test Code =7}

Class: Message

testSetMsgl() {
.setMsg( )

Message testMsg = Mess /M.getCurrentID())
.getMyId() .getMyId())

sg.getTargetId() .getTargetId())

s(testMsg.getType() .getType())
dress(-1)

s(testMsg.ge dress() .getXAddress()

ss(-1)

.getYAddress()

jetTitle() .getTitle())

testMsg.setCNumber(-1)

As ert.USSEPTEQUﬂlS[testqu.qetCMumber[) .ge CNumber())
testMsg. 3poolData( )

Assert.assertEquals(testMsg.isBoolData() .isBoolData())

ol

\\

—J




Activity 2055. Write Unit Test Code & Unit Testing 3\

Unit Test Code =7}

testGetTitleId() {
.setTitleId(4)
2ctedResult =

.getTitleId()
ctedResult ualResult)

testGetDvmId() {
.setDVMId(3)

.getDVMId()
ctedResult valResult)

.getErrorLog()
ctedResult




Activity 2055. Write Unit Test Code & Unit Testing

FIHEl A EO LS Unit Test Code &HAd

testCheckStock() {

testGetName() {
)

sert.assertEquals( . Name())

testGetPrice() {
.setPri )

Assert.assertEquals( .getPrice())

testSetItemList() {
ArrayList<Item> i = ArraylList()
.setItemList(i)

Assert.assertEquals(i .getItemList())

testGetHold() {
.setHold(1)
tEquals( .getHold())

\\




Activity 2055, Write Unit Test Code & Unit Testing

Unit Test Code =7}

Z

\S

Package logic

all > logic

63 0 0 21.185s 100%

tests failures ignored duration cuccessful

Classes

Class Tests Failures Ignored Duration Success rate
CNumberManagerTest 8 0 0 0.007s 100%
CNumberTest 5 0 0 2.190s 100%
ControllerTest 8 0 0 0.013s 100%
DVMTest 7 0 0 0.003s 100%
ltemTest 2 0 0 Os 100%
MessageQueueTest 10 0 0 0.520s 100%
MessageTest 8 0 0 14.346s 100%
PaymentTest 6 0 0 4.105s 100%
TitleTest 9 0 0 0.001s 100%

74

[4\)




Activity 2055, Write Unit Test Code & Unit Testing

Test Coverage

(23n )

logic
Elermant Mitsad Instructiard = Cov ®  Mitsad Branches Cow. ™ Missed ® Cuty®  Missed ® Limed®  Migsed ® Methads®  Mmsed  Classes®
] Ccontraller —— 13% —— s 127 120 %8 i3g ir an ] i
@ MessaoeTudus E— 24% I 5% TR 136 185 12 19 1
& Messang = Bi% K 5T 11 3 17 85 5 24 0 i
@ Title = % = BE% B 20 11 15 £i 13 i} 1
@ Crlumber || 2% B % B 18 B 4 2 g a 1
@ Payment z B% B 100% 316 B 4 3 10 0 1
@B Dyt 1 % fifa 4 14 6 26 4 14 0 1
@ Crumberkianaoer [} H% | 100% 2 14 K 27 2 12 a 1
@ em 100% nda 0 3 ] E il 3 0 1
(3 Title new Cormgaratorn . 100 nya 0 2 0 2 ] 2 0 1
Total 1473 of 3,108 3% 247 af 12 2 x5 308 544 256 ta | 152 0 19
=
C T8 7 )
logic
Element ¢ Missed Instructions= Cov.© Missed Branches © Cov.® Missed® Cxty® Missed® Lines® Missed ™ Methods® Missed® Classes”
@® Controller = 14% 0% 141 160 367 424 27 46 0 1
® MessageQueue ] Q0% === 75% 19 59 23 179 0 21 0 1
® Message = 100% E 57% 6 31 0 85 0 24 0 1
® CNumber = 100% E T1% 4 19 0 47 0 12 0 1
@ Title = 100% E 92% 1 20 0 39 0 13 0 1
® Payment -] 100% E 100% 0 16 0 41 0 10 0 1
® CNumberianager & 100% | 100% 0 14 0 27 0 12 0 1
®DvM I 100% n/a 0 14 0 26 0 14 0 1
@ ltem 100% n/a 0 3 0 6 0 3 0 1
Total 1,477 of 3,162 53% 258 of 362 28% 171 336 390 874 27 155 0 9

Z

\S

N




Activity 2063, System Testing
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Activity 2063, System Testing

Ref Use Case name Test Description P/F
R1.5 |7 AMEA AHzt7| A= ALEALZE =i DVMe| id7t F&9| 7| FEl= A| 22 P
FIEZAN, (HEAXN HEO| 2F ZHE =X 20l
R21 |8 2H| +H 5= =9 AFERPZE MEfSH HE 0|1t 7tAHO| HAMo=Z H3e x| P
20l
AL X7 MESE AR &Choj| 2 ZF $tHoZ YWoIt=X
R22 |9 ZN &0 AN QLSH ok AN =T IHE ZH 3t =017t=X| P
R23.1 | 10. 78 24 U Hmof met HAEoR ME/MN o8It FEER |
R23.2 |11. 7tE ZX 20l
R24 |12. ZH F& ZX F2 Al W2 2fHeE F07hs K| 20 P
R3.1.1 13 QIS =/HRE 49 QIZHB I ZE|X| UA MME|=X| =0l P
R3.1.2 |14. QIS /HIZAE =4 MME| OIZH S 7 MAMo 2 Z3HE|=X| 20l P




Activity 2063, System Testing

Ref Use Case name Test Description P/F
R3.2 15. 22 MY - A AXME 4358 ME0| M2 MEE[=X =20 P
R3.3 16. M1 =2 YOIO|E |- AMEX} O|& O|= Hatel M7t FH2s| Holdt=%| =¢l p
R4 17 DA s =3 |7 O%EH_;"‘E%I %;?CEEIWIM e[ At s B2 S |30l ek twsk
R4.2 18. A HE /2t - ZE|Xte| SEOf et 1ol 20| & HE L= =2l P
R4.3 19. 9[X] & =2l - deot /K| 2 E BrESt=X| =0l P
R44  20. WD HE ol - Mo 1 YHE Usisiex| 2ol p
R451 |21 DIA|X| Al - gb/c&l\l/lﬁlé%ﬂ% S HAIXIZL S8 =8 DVME R HEE=A
R4.5.2 |22. HA|X| =24 - DVMHIESRIE St HAIX7t &5 ol =l=X] 2ol P

aVal

=A%
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Testing Traceability Analysis

A T~
+% ® T8 7

Maethod grestCancaittem(),
1. ReqMainMenu(); void Py esiGancelPay()
1 Reqhfainkenu() void -
2. ShowMainMenu(); void —— - fesiceicmo
5 vpuSatl m - e
. PriSoloctPay(DVAAGY, vold D) 3. InpusSeleck(; it festGethiq();
A3 Print ayl d 4. PrintSelectPay(DVMid); void .
iprintSelectPay(); A ftestGetTtleList()
5. Canceltem(); void 5 Cancettenty voa e
— lcancetemi);
ETE——— a7 GE AW AN [7. InputCrumber(); int (nfoNotemi): | Jfimwrisssses [ inparCrumber, int 5
R 2170 52 23 w82 2 /8. ShowlnputLine); void fnputCnumber(): Rz 1% 8= o= oy 8= 29 5 ShowlnpuiLine(), void ———
i = . ishowlnputLine(); YT X o 8. InfoCrumberError(); void hestinit),
IR1.2.2 AR} 445 H & ALEX] M Ha 19 InfoCnumberError(); void R122 @3} o 2 AL R} i
¥ - - 0.PrintCaumber(name, DVMid nfoCnumberErrar(): Rizamex oigazE on HET OEAT Un 10 PrintCrumber(name, DVN, festSmantPay().-
R1.2.3 B X} elEe® gl . AE7 elEHE g3 10.PrintCnumber(name, ] ¢_number), vosd
= . ke ©_number); void printCrumber(); Ri3aas s&8 AE o4 AT eRT A o Reahtaintenu) testAdICNumber()
3 + H 23 1 i — .
IR1.3 M7t et & o . 2} e A o ReqMainhenu() e S Pepmrm—— e s oieE nEe o e p— 11 Retumitem(Tite itHoid), vais ————
R1.4 70} 7hs et K@) el . 708 Jhstt 7] o InputSelect() 2— o M“‘*’) ———— e b e n m) o Cancetiem() 12. RetumMain{); void ftestCheckCNumber()
" . 1
IR1.5 LA RHE7 My 7. A8 R AiEa| e (Cancelllom() ain(); i e — T PE——— FPTYTY T T — [13 ManShowTitle() vod - festCheckCNumber2()
R2.1 77 5 58 @ WA 5 KR @R InputCrumber() 13- ManShowTitie(: void S — P ETPCET] ZR=pEa ——— 14 ManSelectTite()int restGetCList)
IF2.2 28 4¢ 25 A 4 T ReqFindDVM() 14 ManSeleciTie(int : Rzt 2@ @R EEEL] SelectDVI) 15. ManShowtem(TuleiD), void fle=tGetChCLst),
15. ManShowhtem(TilelD), void manEdititem(); - o [16 ManEdttem(TelD), it /hesiGenaminumben)
YT T SelectDVM) ant ); voi [Re3z3t= @ P @A SerectPayments e
3. X " r fest
= - 16. ManEdititem(TilelD); int jlectPayment(; Rz s 2 212 FLED — 17 SelecPayment{DVMid), mt esiPoRCNumber)
232 71= 44 1 7I= A SelectPayment) howSmartPay(); [18. ShowSmartPay(), void fresiCreateChiumber(),
: o a0 XEEECERT — T ardPay() " il
17. SelectPayment(DVMid); int B 4y EERERT) i
Fz.4 28 #+ 12, 2 82 SmartP, e GetCNumberTl)
ay) howCardPay(); 19 ShowCardPay(), void
P— s Pay(); Ra1zp@we g EEEEED fCancelPay( &
R3.1.1 clawE 4 olEvE 4y \CardPay() 18. ShawSmartFay(; voki festGetDvmiDy)
- b hd cardPay(): Raz@e 2w ETE [anSeiectTite) [20. CargPay(); int
R3.1.2 olEeie g2 eiEue a7 CancelPay() 16. ShowCardPay(}; vold = P e— festgetTieion,
— - 20, CardPay(; int lsmartPay(); RIIAD $2 2H0|E AL 3 Holo|= ManEdithem() 20, i SSP—
- . Car ;in J ¥
Ra2 g2 Hg . 82 g ManSelectTitie() = mm::-yt) - ———— ECEErT L] EEEELT L Recevelsa() [22 CancetPay(), ot esamem
2 E 16. WL 4+ o= - r ETE [23. RegFindDVM(); int
F3.3 A 44 Ae0l A 48 Yriol ManEdittom() = festinit(): fa2na 32 A 22 . . testCheckStock),
lFa 2o o 28 7 B o &8 ReceiveMsgl) [o2. CancelPay(); void p— lRe s w17 5= wel FEETT L] 24 ShowsatieDVi(] void vr—
PETET] T 123. ReqFindDVMY); int SE— EFETE TEFETE [25- InfoNoUsableDVM(xvoid fres{GetHoldl)
IRt 912 s 91 o T a9l 24. ShowUsabloDVM{);void - 2 [Ras 1 oAz wa LT l25. Setectovi, int J F——
: flestinit); T FTLET 327 i), vord
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