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01 Specification Review



Document Version

[OOAD ZH&E! Class B-T2]

Stage Document Name
DVM_PER
1000 OOPT Stage1000 Project Planning Ver.4
SRS SRS Ver.3
2030 OOPT Stage2030 OO0A Ver.4
SDS SDS Ver.3
2040 OOPT Stage2040 O0OD Ver.3




15t Cycle Spec. Review &1}

Spec. Review No.17 Fail
Spec. Reviewd{| LH2H = 31712] Issue = 30742 Issue Revision 2tz 20l
Jiralf| 5=l 2t 0|4 2t X{2| * Spec. Review 97%(30/ 31 *100) Pass

No | Stage | Page Name Review Result

2030 9 Typical Courses of EventsOfl System2| Event(Another .
171 sps | 11 | Uselesel4lype | pypot =x48t2 2 Hiddeno 2 48 Ta Fail

Spec. ReviewO]| CHSt = 31712| Issue & 307H2] Issue Revision 2t €9l
Jira0| 5=l & Ol 2t= X{2|, Spec. Review 97%(30/ 31 * 100) Pass




2nd Cycle Spec. Review

1st Cycle Spec. Review No.17
17H =0 CHet LR e| =2
T Art| et

21t Use Case 142| Type Hidden2 2 X9
67H2| 22 Issue &5

No | Stage | Page Name Review Result
1 | 1000 7 Req“'reme“tlafim Give DVM | 1 he2 Hiddeno 2 4+ Ta Fail
2 1000 10 | Use Case - R2.3 Give DVM Info | Type= Hidden2 &2 =8 ER Fail

. Type O] Hidden O] 2 2 System 2| & 2| Another .

3 1000 10 Use Case Diagram D\\//pMEEOI oz 2mq Y o Fail
4 2030 9 Use Case 14 Type Type= Hidden2z =8 EQ Fail
System Sequence Diagram - . = o) :

5 2030 18 Use Case 14 System Sequence Diagram 28 Fail
6 2040 10 Use Case 14 Type SRSQ| Use Case 148| Type2 HiddenC= ¢ EHR Fail




02 Structural Coverage - Jacoco



Jacoco Counter

Unit Test Coverage
Coverage 42 (2@ & 2 CodeTt?| =) / (TM| Codett?| ) X 1002 Altrey

1st Cycle 2" Cycle
Instructions Counter [684/3,586 X 100 = 19% 740/3,947 X100 = 18%
Branches Counter (48/124 X 100=61% 52/138 X100 =62%

AN FEIL SHE|HA MEL Unit Test ZH,

MO| AA FE
' CIHAZ 2ot =3 A X|(print&E)? Coveraged| X X| G5
S LH22| AR HIAE ZQ/H0| Q7| R0 IssueZ SESHX| 242

HOoO

Payment, Item Class2| 3L st 9lS




Jacoco

Coverage
Class
1st Cycle 2"d Cycle
Instructions 473/525 X 100 = 90% 529/560 X 100 = 94%
DVM
Branches 50/56 X 100 = 90% 70/78 X 100 = 89%
Instructions 90/90 X 100 = 100% 90/90 X 100 = 100%
Payment
Branches 12/12 X 100 = 100% 12/12 X 100 = 100%
Instructions 58/58 X 100 = 100% 58/58 X 100 = 100%
[ltem

Branches

4/4 X 100 =100%

4/4 X 100 =100%




03 Category-Partition Testing



Categorize

Phase No. Phase

Activate_Choices

Admin_Choices

Admin_Login

Change_Cash
Choose_Item Phase 12. Multiple_action 7}

Manage_Amount Ci2 CHo) DVMO| EXHE 29 A0t B $Z0| 262 HEE)=x| ol

Not_In_Stock_select DVMZIO| AlS R HAE
Pay By Card
Pay by Cash
Pay By Code

D::aympn’r Choices

S | 2 O 0| N OO 01NN WIN|—-

= | O

N
N

Multiple_action




Category-Partition Categorize - 12

7=l Phase 12 Category

No Phase Group Category Value Constraint
Current DVM [property CDVM]
Environment DVM
Target DVM [property TDVM]
CDVM Item Sold | [if CDVM] [property CIS]
Stock Change _
Action TDVM lItem Sold [if TDVM] [property TIS]
12 | Multiple_action _ _
Return Change | Cash Over Input [if CDVM] [if ICIS || ITIS] [property COI]
item decrease [if CIS || TIS] [if ICOl]
Stock :
Value Cash decrease [if COI]
Cash Cashincrease [if CIS || TIS]
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Category-Partition Test Result

= 37H2| Test Case?} £ 5 Pass =0l
NG Category1 Category?2 Category3 Category4 Category5 Test
(DVM) (Stock Change) (Return Change) (Stock) (Cash) Result
38 | Current DVM CDVM Item Sold N/A item decrease | Cashincrease | pass
39 | Current DVM N/A Cash Over Input N/A Cash decrease.| pass
40 Target DVM TDVM ltem Sold N/A item decrease | Cashincrease | pass

* 407l = 4074

Pass (100%)
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04 Brute Force Testing



Brute Force Test Case =X

Description =73
15t Cycleg ZIl5IHA 2ot Description22 Qs JHEE [ AF0| FTSEH| TIHE[X|
o

HC} HEhot AET Test XIS 2[6H Descriptiongs MO 2 XM|SHA| =3

Test Case AA|
7| 2=0i|A] H|==tt LEEO| SE&|0] LIEfLE= CaseE AfK[Stl et

- O 1

(P12l 11, 14, 158 =) A1

bw

1==ko) s
X O

15



Brute Force Test Case List - 1

No | Test Case Description Test Result
g - CH7FR| M A SH= AL ‘XHTH | = X|CH 107 7K B A A TSk CHO| T A| X| 7
HAIX £2 S S

-'SBGHX| %2 DYM S| HIA|X| EH 1t & 11HK DVM2 ML X &0 10742 DVMEH A A =T
-DVM ‘g A| OIO[”HIZ|AEQ| 2070 O|2He| S 2 ZTFE Z2St= A2, 'Of0|HIZ|AE = HIEA|

207112| OtO| &= E 7ol OF BfLICHe| BA|X| 7t = 3 &l Tt Pass
‘72 OHA| B2 DVM' Q| HAX| F1t 271 DVMO| A SE|X| =L

DVM AHA‘I Al 20 = |:||El|-O OE =
2 | g% A MM 27 0jAx] B2

1
DVM 48 A 8FF O|&fo| & |DVM S-S Al M17t0Q S27F 871 Ol &2, M7t =t 50| 7717} Ot AHE7 =
3 J(H_'— OEE YA EE =7 |82+ I:IAAL'“:'-’O' HAIR|7F = =l Tt Pass
O AIX] =3 ‘72 OHX| B2 DVM'S| B AX| F 1t 27 DVMO| ‘8§ | X| &=L,

DVMO| 170 f, A 27} =

, M7k Qls SRE MEStE AR, K17t gle MBS Mesto] TE 20t
4 :E A'IEH Al XH_I_ (I:)Iig D'”A|X| gf%gl -|||:|-|:|c_)l|_|:|'||-|AHTX| jq|.O| % =|EI__|I I!- e H_I_ |-HA c== - I-O:I $ :FLH Pass
=3
_ L OoO==2 AEH L 7{0O ¢ HL Al 2 AMEHS I olo
DVMO| 27§ [, 2= DVMO{| A 7?!@}%(?}&%?}5% xr&igae#éa ot BF Mk BE IEE dRee FE 7Y
N S ME Al XY ! sto|'e Zalel £ g A o1 & o
S lge e L E DVMEHEIE SRR S AN AR MV B Lchel oA B F2E hass
OISt}
- Main DVMOJIA] R 27+ 07121 S Z2 A0 CHet O E S5t ‘X7t Qe A4ES MEsI &2
DVMO| 270 & [, Xf 2.7} 0 Q! A0 THsTILICH HIAIX] HOM =0l 2Lt
5 DVMO| A 27t 1->070 2 - 'CHE pyME Q' 2ot F Y 7t AHEHZ|Of| Another DVM17} &2 = QIBtCY
H3H= pyMO| 2 Al ‘K2 €12 | - Another DVM10Il A 2 2AS TLOSHCY Pass
HA|X] &5 - Main DVMO||A| 'C}2 pyM 2HQI'g S2Ist & ‘2 X0 LU 7tsSt XHEZ|7F Q&L CHO| A K] &

s2{3 golett




Brute Force Test Case List - 2

No | Test Case Description Test Result
- Main DVMOIA] ZHZL7F 070 Q1 S E A0 CHEE LOHE S5t ‘K07t Qe MES MESI =
DVMO| 270 Iy, Xf 17} 0 Q! T AT s SLCE HIA|X] &M 2012 FEL
; DVMO|A X227t 0->17H 2 - 'CtE pyMEol's a5t F 7+ ¢ 7#%% X271 0l Another DVM17} Qi 22 SHOISHT} Pace
HSH= DVYMO|| 2 Al AH2| 292l |- Another DVM1UA S Z A0 Cist R DS A ST}
ts - Main DVMO||A] 'C}E DVYM 2t2I'2 2 Elot F| ‘Another DVM1'2| H2| L0 CHot KA X] &
E5 3 <ol
g DVMO| 170 & ], =0 CHot - SHE 71 400091 7HE 2 DVMOA] 4000 BHE2| 2 &5 FOfBICY s
ot =11 2ol -1000Q S EE PO S W, ‘7t ot Z0MALICH HA|X| &2 =HQISHTL ass
9 DVMO| 270 ¥ [, ZtE0f CHot - St 71 40009 7HE 2 Main DVMO| A 2000, Another DVM10{ Al 20008H2 9| 2 2 & TOiSHCt b
Ste X 20| - Main DVMOlA| 10000 22 E FOIHS j, 'FtE e XHQL|CH B A|X| &2 golsict ass
10 DVMO| 170 I, S = O Al ZHE|AF O ROl M X7 O] SIZ EQ2FS 5002 2 M-S 5 712440] 10000 S 25 FOIRHS [,
HaERY pst gol HaE gl 5715 Yol Pass
- Main DVMOIA] 2§17t Q= S 20| CHSE Q15 ZEE L USH F 215 Z=E HA|X| &0 A
17 |DvMOl27H2 M, 215 RES glolstrt.
S0t T0i 7t o & =22l - 29It 915 A EE Another DVM12| ‘Main menu- T2 At2'S Sof Qs 5| 53X o =2 —
TOfE S = oISt
DVMOM Bt EX o2 S8 E
12 | FOiste 22, 257}t DVMOIAM EH S 20| CHS OIS M0 +20HF BHE25t= IPH0| A 257t 2HAlist= X| = olst Pass
I:!I-AH'5|.:x| =1 e]|
o — = -

17



05 Static Analysis



Maintainability

DVM

w Code Smells 28

ecur
i i teamvv_testing
> Security Review X =
=] sre/main/java/DVV java
v Maintainability © NEW CODE SM... ® | te m
Overview o 1 . import java.util.*;
o new code 2 < . ew Code Smells 4
) 3 public class DVM { AS=cluity
Code Smels % ‘ 5~ String region; > Security Review feamuy_lesting —
Debt 3h 2min 5 Pair location; =] sre/mainfjava/Payment java —
6 int totalCash; w Maintainabili NEW CODE SM...
Debt Ratio 2.8% e e "d = ty ®
7 String adminID; Overview P 1 . import java.util.*;
Rating o 8 String adminPil; 5
Overall 9 Arraylist<Ttem> itemlist; On new code : TrllE s PRt
Code Smells 28 o duub?e e . . Code smells 4 ‘ a4 [s1] static HashMap<String, Integer> validCardlist = new HashMap<>() {{
11 static HashMap<String,String> codeTable = new H Dett T =
Debt 30 2min 12 S static Arraylist<DVM> DVMList = new Arraylist -
Debt Ratio 28% 13 Payment myPayment; Debt Ratio 2 7
14 o
Rating 0 . ) Rating [A) =
15 public class Pair{ overall &
Effort to Reach A 0 16 int x; 1-9
Code Smells 4
11
Debt 47min 12
|te m Debt Ratio 2.5% 13N
14
Ratin
Code Smells 1 g e 5 -] public Payment() {
> Security Effort to Reach A 0 16 }

teamvv_testing

> Security Review N
=l sre/mainfjavalliem java

Effort to Reach A 0 16 this.itemID = itemID;

~ Maintainability NEW CODE SM... @
Overview o 1 public class Item {
On new code 2 String itemName;
3 int itemID;
Code Smells 1 | ! int itemPrice;
Debt 10min 5 int itemAmount; A ﬂ * I I F
Debt Ratio 0.9%
7 Item() { o
Rating o 8 this.itemName = “"null”;
Overall 9 this.itemID = -1;
18 this.itemPrice - 8;
Code Smells 1 EELIILIES = LY
11 this.itemAmount = @;
Debt 10min 12 3
Debt Ratio 0.9% 13
Ratin 0 14 public Item(String itemName, int itemID, int itemPrice, int itemAmount) {
9 15 this.itemName = itemName;




clomatic Complexity

public DVM{5tring region,
if (DvMList.size() == 1@) {

int x, int y,

System.out.println("ARZE2 = ZICH 10IHDERITE MA DESEHCE ");
System.out println("[" + region + "IANED = AALIE BEIZLICE");
} else if (itemList.size() != 20) {

= PEAl 2008 OHOIEE ZEwaiof Eict "
CTARER = MERIR] BERSLICE");

3y
!
System.out.println("OH0|RIZ|AE
c.println("[" + region +
int availableItem = @;
for (int i=8; i<28;
if (itemList.get(i).

i++) {
getItemAmount() > @) {

avallableItem += 1;

if (availableItem != 7) {
"ot R
5y t.println("[”

Z0| 720 Ol AFERD|= AHA Tt _A.'_
]N&DIE MACIR HUSLICH"

& &

it.println(
+ region +

is.region = region;
.location = new Pair(x,y);
is.totalCash = totalCash;
adminID;
adminPW;

is.adminID =
is.adminPl =
is.itemlist =
is.dist = dist;

is.myPayment =

itemList;

myPayment;
boolean duplicated = false;
for(int i=0@;i<DVMList.size();
if(DVMList.get(i).location.x == x && DVMList.get(i).location.y
duplicated=true;

i) {

int totalCash, String adminID, String adminPli,

Al

FSLICE™);

==y){

Cyclomatic Complexity 162
\=] AdminMenuGUI java 5
l=l CardGUl java 8
o o]
DVM java 64
)
|=] ltemListGUI java 6
LoginGUI java 5
l=] Main java 1
=] MainGUI java
£ ManageAmountGU| java _ s CEA 2H O|&{ A LIS
1-10: Ehe Z2 03 Qe H3
[=] ManageCashGUI java
. _ o —_ =<
[= NotEnoughAmountGUI java 1 1 _20 E-l-_+_ %xbro._l- EE_EEI]I, Tl%lg 6?_|-
&) Payment java 5 Ex}-é—l_ T 124 © o1 Ad le-
[= SelectPaymentGUIl java 21 _50 Ho _E_ = Tl 0o o
UseCouponGU! jav A HII35 2 9O|&{A O o
5 oo [ 5101 EIAE Bolset m2 03, QB IS =3

DVM.java: 64 / Iltem.java: 9 / Payment.java: 13

DVM Class?| AR 1L =2

o EHXI-

|_—|I:I

|o-|k|0| Oj

0O
E
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Sonarqube Issue

No File Line Rule Severity Description

1 133 Bug Minor | Math.pow 2| & &2 double™ 0|0{OF gt L|LC}.

2 26 | CodeSmell | Major |d-dXte| otetn|E 7t HF B&SLCE

3 247 Bug Major | =AtE H[W0f| === AFESHX| O K.

4 DVM.java 29 | Code Smell | Critical |StringO| BtEXM Q2 LIEFLED Q& LI,

5 26 | Code Smell | Critical | ZAE1 B EE2 = QI8 A E7F SRSLICE

228, | Boolean CH4! booleana f%3W|B Boolean AFE A

0 2571 | Codesmell | Minor | \oe cjbjat & Qle 2 3= KhAdsfof STt

7 | Paymentjava | 13 Bug Minor | Double Brace Initalization2 H&E|X| Qb&LICT
Sonarqube &4 A1} = 47l2| Bug, 244712] Code Smell &X|

GUI B22 X|2|5F1, False Alarm= X|2[SHH = 7712] IssueE MHSHH S&

21



Issue Upload to Jira

z2dE /s [@ konkuk W 162021 / KvT62-126 / L) KVT62-144

@ =22 Do ngds @oHUZE v e
29
GUIE H| 2|3t DVM, Payment, ltem.java0i| A 2] Static Analysis Issue®f| CH3HA 2F IssueE S5 S LICL

SHE Issue =8 A Sonarqube® HEE|T, 201 = 2{A] =l 7L CH
3 E 0]+
blocks

KvT62-12 1. Math operands should be cast before assignment

KVT62-131 5. Cognitive Complexity of methods should not be too high
KVT62-25 2. Methods should not have too many parameters

KvT62-127 3. Strings and Boxed types should be compared using "equals()’
KVT62-129 4. String literals should not be duplicated

KvT62-137 6. Boxed "Boolean” should be avoided in boolean expressions

KvT62-13 7. Double Brace Initialization should not be used

BACKLOG »

BACKLOG »

BACKLOG »

BACKLOG v

BACKLOG v

BACKLOG v

BACKLOG v

22



06 Overall



Overall

15t Cycle &= & THIFQI Quality

1. Math operands should be cast
before assignment

7. Double Brace Initialization should
eeeeeeeeee

22El 7 XMelE OlS2 JiratiM 2= |

Specification Review Category Partition Test Brute Force Test Static Analysis Issue Total
Passed/ All Test Case 31/ 31 40/ 40 12/12 0/7 83/90
;:;EE N g A
a & b ol =
nicy ni
n O XISHA x (@) o A : ——1
. 2" Cycle2 £IMSHH & 7712 MZ2 0|57t Jirall| S5&

24



Overall

Feedback

- DVMZIS| T K2|, = 71 S| =2 AE0| 24| 80| & kN US

> A EE S HAE 61| I8t Category-Partition Test 21t 2= 3HS0{|A Pass



