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Spec Review
OOPT, SRS, SDS
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All Specs

OOPT 2031: 227li2] Use Case

Activity 2031. Define Essential Use Case

Use Case 22, HAIX] =41

Actor None

Purpose CHE DVMe 28 H HSE HAIXIE 4

| Overview DVM HEQIAZREH FL 9¥F / MY HAXE Z=Ct
Type Hidden

Cross Reference R1.4, R44, R45.1

Pre-Requisites AHE X7t EF DVMOIIA BIAIX| S A1 &%

(A) : Actor (S) : System
1. (A) : Et DVMO| X1 HE HA|X| Al

Typical Courses of Events
2.(5): & DVMO| T2 F & HAIX] 4

Alternative Courses of Events N/A

Exceptional Courses of Events N/A
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All Specs

SRS e alE7) WEEE [Als | AIBAte FlEHE So[QRAC |HRE Yziwor |
| 828 logic Layer2 TEStL ZHE O[ARUL; |

3132 ZHHZAFN 2T EQ0f

A% "ol met e Zx ﬂeé ol4j0| FHst QREEF M
Tt ZH Al BT SEE Madch ZM7 ASHW O ZNE

£A1510] DVM AT E 0|0 MYs|=Ct,

AY i Pe HE ot 20 2

Output: ZX| ZIH(d3, A1)

3133 HIE 44 2ZEQ O

A8AZH MEHE[OHY B2, 28 BEE HEozZ ddE ASHS
E Higcz|HagE 4yt

Input AN IEHS

Output: HIAE dd



OOPT 1000

Tt A2 TIE 2 1572 S=E THIREICE
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PFR OOPT-1000

Functional Requirements

1.2 Requirements N8R E0
SEg Mesict
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SRS

P8 ®HY =M

Interface requirements
2719 o
2072 88 Oy or QIEHE A=-HIIH

88 ClAHA P07t BYHoz F=EUE U[HE BEE
SHOF KB itemB FBC




OOPT 2030

Hidden®] Use CaselilAl Actor1l &Solt

nr

Use Case ,%X} OISHS/HIAE AY

Actor | None

Purpose TAFERUVL T £S5 HES 18 F2 0|2 QY F
Overview ALEXE7E Hotol Q15 s A Al A|A”EO0| i HE M
Type | Hidden

Cross Reference

Functions: R3.1.1, R3.1.2, R3.2

Pre-Requisites

AHEXE7tHEF DVMOIM QISH S E &3 &2 HEjojof o

Typical Courses of Events

(A Actor (S) - Syustom,

1. (A) : AH2XE7H DVMO

Z. (5] A= orE ot
3. (A) : AF X7} O] o

Alternative Courses of Events

4.(S): A|l2HElo| Q1T Of [
t

A3.1 AR XHE2[Xh 7t #E| K]
Ref)19.22|X} O &3

Typi

Exceptional Courses of Events

E3.1 ALBAIZL Fetot Q1SS ¢

1. A[2E0] 2F TIAX|
2. 0| FztHo = 5




SDS

Sequence Diagram Bl &8 2T

Sequence Diagram
Controller

Customer
RegMainMenu() H
17 - “Th ~
Vi ShowMainMenu() \
\ /
S i LL-
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SDS

Sequence Diagram 22| 2%

Message Queue

msgQueue : Queue<Message>
connection : Queue<Message>

SendMsg(Message); void I

recivMsg(); void
Dequeue(Message); queue

0.*
1

Manupulate

Controller

K : JFrame

Message

ID : Integer
Type : integer
Title : integer
C_Number : integer
XAdress : double
YAdress : double

Message(ID, Type, Data); void
Message(ID, Type, Data, booldata); void
Message(ID,Type, data1, data2); void

Controlier Message Message_Queue
Custpmer : : Othes DVM
[]  RecFindovmg ¢ :
bt B | H H
n : ' :
Message(ID Type Data[ " : :
Aln SendMessage StkReqMsg) -

s iy T—
opt_all StkData==false : :
InfoNoUsableDVM() .
opt_StkData==true / : -
lloop n/ : .
¢ Message(iD Type Data)
- H
L SendMessage(LocRegMsg) 24
r ' W"W‘LW’J
L $oeeeeeeesecacacaed :
|_ ShowUsableDVM()
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System Test

Brute Force, Category Partitioning

12



System Test

View 3
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relates to
[ vse-119 Test Case 33 (Key = 1.3.1.1.0.0.0.0.)
[ wse-42¢ Test Case 34 (Key = 1.3.1.2.0.0.0.0.)
[ vse-127 Test Case 35 (Key = 1.3.1.3.0.0.0.0.)
[0 vse-128 Test Case 36 (Key = 1.3.2.1.0.0.0.0.)
[0 vse-420 Test Case 37 (Key = 1.3.2.2.0.0.0.0.)
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Brute Force Test

Index Test Result
1 MO S M CHE RHEDIHA A2 H oI M0 TH DO 04O &l = fail
2 s OE & = fail
3 Z49 289 o =+ (20245 28) fail
4 maJlet N 22 S50 fail
5 ZH Y HdESIHAA d8e SEE2I MUZ 285 =X success
6 KDDL Sl2 M CHLE BIAIXI 28 = 0|8 g 22 = fail
7 HZH 1ESDE 62l 0 success
8 HRE ISIDE dH A success
9 ANESHASIE CHAl & success




Brute Force Test

Index Test Result
10 2|k DE 23 AT (el 2tH2Z2 & d0It=AX) success
11 22l X MO E AHMIGH| A, EF DVMOIA 0HEH B 200t DX =X AlE fail
12 3Z 014 20| M HISH2Z 0lSdt=X Al fail
13 32 014 220! 9l =218t & =0l 2 010t HOZ 0IRUHRA=X AE success
14 HAL L= WD HES =2 ZJISHLE S0t 2 0IFUHKN=X A success
15 el X MASHHNA S8 20l= st UMK =0t St & fail

20l=Xl HAE
16 ZH A2 Al 2F HAIXIE 58 = HsHO=Z success
17 2= UEI| =20 £=X &0l success
18 0 Jts8 XD SEH M2 e HEIIF 2F =X fail

9/18 %100 = 50%
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Category Partitioning Test

3THI 1&: 23, &=, HIOIE

oty
View(T)
Ik
Message(4). Action(7)

HIOIE
289 (2. ASAE S
All Test Cases = 14 % 4 % T %

=
2

Q). M1 M= S5 SFAU £(3). Tl SH(2)
x3x3%x2=14112

16



Category Partitioning Test

Group Category Index Value Reference
View View 1 &3 3t

2 S5 & 5t

3 D S oLy 3t

4 Mo A= X =5 5t

5 ZH Y HdE oA

6 JtE ZH st

7 2t ZH s

8 S5 &4 ot

9 MHE OISIE &3 5tH

10 IERE A X

1 Ml S5 st

12 M 2el st

13 maJl8t 2 ofH

14 Olled 3t

17



Category Partitioning Test

Group Category Index Value Reference
Input Message 15 Msg type 1: {12 &0l F
16 Msg type 4: =4 QE
17 Msg type 6: 2= Zt0{ =0l
18 Msg typeOl 1, 4, 60| OFLIJALt K| &
Action 19 CANCEL [31141[5][6][71[9][10]
[117[12][13][14]
20 32 014 ==X &0
21 20l HE 2510 [1103]
22 S5 dest)| [2]
23 OIZ3C 5O M5l 121
24 ZH = dE (3]
25 ZH 3L 50| [61[7]




Category Partitioning Test

Group Category Index Value Reference
Data S&2 M2 26 | AFE XL dEISE S22 THIIF 0L (I [2]
27 | AR E= 2| XL JEist S22 THDOF 104 Ol & [2][12]
(I
ol=3C BT 28 | Z2IX RS2 m (111111) [10]
29 | A BN 2EL M [10]
30 | S=otkl €2 2= M [10]
StLES] DVMOIA TH 22Ot 31 0~601 & M [12]
A= 88 FY =+
32 |70 Yo [12]
33 | 8~2000 & m [12]
Z2H 3L 34 | &8 Z2H 32 W [61[7]
35 SSotkl 22 2H 222 M [6][71[14]

19



TSL Generator

Input

Environments:

Stub configuration:

Parameters:
View:

Message:

multiple stubs.

AS3E.

2= d% 3tE

T SE QL S,

A QA= AHEI| S8 313
Z8 2 o= stm,

FIE ZH 39,

8 2 33

22 £ 5.

MYE QFZ3LC £ 50
QIEZE oUF 3tE

L SE 3t

T 22| 3HE

|E7I 28 Bt

012 3t

Msg type 1 T EHQ1 2@
Msg type 4 2 2%,

Msg type 6 2= THO§ E0I.

[property P1]
[property P2]
[property P3]
[property P4]
[property PS]
[property P6]
iproperty P7]
[property P8]
[property P9
[property P10]
[property P11]
[property P12]
[property P13]
[property P14]

Msg type©| 1, 4, 60| OtL|7{Lt QX| $US M.

Action:
CANCEL. [if P3 || P4 || PS || P6 || P7 || P9 || P10 || P11 | P12 || P13 || P14]
32 0|4 9F FX| 7.
S0 HE Q=BT [if P1 || P3]
SE {57 [if P2]
QIEIE 3HOE FEtst|. [if P2]
ZH L= [if P5]
ZX = Y57, [if P6 || PT]
229 [P
AHEA7H M=t 220 70 . [if P2]
AR B BT MG 229 [T 17K Oj 4 M. [if P2 || P12]
QEIC E5F:
X ZEL M. [if P10]
A EA ZE2 M. [if P10]
fE g2 RE2 @ [if P10]
SHLIS| DVMOAf D7t Q= 22 E50) %=
0~67F & . [if P12]
770 2. [if P12]
8~2078 & M. [if P12]
28 3=
fE% ZH H22 0. [if P6 || P7]
SE| 2 ZH BEL M [if P6 || PT || P14]

20



TSL Generator

Output

Test Case 1 (Key = 1.1.1.2.0.0.0.0)
Stub cenfiguration . multiple stubs
View - AZ23in
Message : Msg type 1 Ji1 S0l 2H
Scio D 32 01y 9F FX| @7
=S89 H1 . <n/a>

QEIC EF . <n/a>
StLES DVMOIA TE17H Qs 88 B/ = <nfa>

28 3= . <n/a>
Test Case 2 (Key = 1.1.1.3.0.0.0.0)
Stub configuration - multiple stubs
View : A8l
Message : Msg type 1 T =01 2@
Action : B0 HE YHG|
229 [ . <n/a>

OIZ3C =2 1 <n/a>
StLES] DVMOIA A7t A= 28 ER2 +: <n/a>
8 EE : <n/a>

Test Case 195

Stub configuration

View
Message
Action
289 [

= =
PEZE EF

(Key = 1.14.41.0.00.2)
- multiple stubs
D oI 2E

: Msg typeOl 1, 4, 60| OtL| AL} 2X| RUS I

. CANCEL
I <n/fa>
. =n/a>

SHLES| DVMOIA A7 QL= S8 F/2 = <n/a>

ZX B8

Test Case 196
Stub configuration
View
Message
Acticn
S=9 [

=
JZ3C ==

D REEK 22 ZH FEL O

(Key = 1.144.2.000.2)
. multiple stubs
: OlE 3t
: Msg typeQ| 1, 4, 60| OtL| AL} 2X| RUS [
: 32 0|4 28 =X &7
I <nfa>
o o<n/a>

SHLEO] DVMOIA] A7t A= S8 TR/ = <n/a>

28 B2

C RESH| B2 ZN BE2 ™

196 TC &Y

21



Test Results

TC# Key Result Description
TC# Key Result Description
1 11.1.2.0.0.0.0. p 190 1.14.1.2.0.0.0.2. F gaiigifigg e
2 1.1.1.3.0.0.0.0. P 191 1.14.2.1.0.0.0.2. - #117
3 1.1.2.2.0.0.0.0. P e s s 192 1.14.2.2.0.0.0.2. F #190
4 1.1.2.3.0.0.0.0. P 193 1.14.3.1.0.0.0.2. - #117
5 1.1.3.2.0.0.0.0. P 194 1.14.3.2.0.0.0.2. F #190
6 1.1.3.3.0.0.0.0. P 195 1.14.4.1.0.0.0.2. - #117
196 1.14.4.2.0.0.0.2. F #190

A4XE TC 8MMZ HMIZt il 188TH2I TC =
148THI TC'1t EMH22 = 79%0ILCE.

22



Quality Measurements

Product, Process, Total

23



Quality Factors

Product Quality Factors

// *
/
/ o ope
, Reliability
/
I
] Correctness
|
|
| Usability
\
' Maintainability
\
\
\\\ //’

o - -

/
/
/

Process Quality Factor

Schedule

o - -

24



Product Quality - Reliability

o2l AMCHZ 2kZoh=4l Use Case &
DVMal 2= ZEolHNM 1} 1021 HIAES ZIdoIALL.

3.1.1.19. Use case 19 - /x| HE =ol
3111 Usecase1- SE Z|AE 5|H &

Sl | 1 2 3 4 5 6 7 8 9 10 | E2
o= 1 2 3 4 5 6 T 8 9 10 |8z 3| P P P p p = F = E E | 510
Znt | P P P P P P P P P P [10/10

3CHS| AHEZ |7 Qls JEHO M CHE AHE7| %] FE &elo] =X @&

o A= "I-O|_|
3112 Use case 2 - J0jg 92 9= 3.1.1.20. Use case 20 - {2 HE =t
T — 3% 1 2 3 4 5 g
sl [ 1 2 3 4 5 6 7 8 9 10 | "2 = g | 7 8 2 | 19

i/ P P P P F F F F F | 510
Za | P P 2 2 P P P P P P | 1010 £

3CHS| AHEZ|7F Qle S0 CHE AHEY| 1 HE gelo] =X 2



Product Quality - Correctness

Ml Use Case = Reliability Tt 1002] Use Case®] HIZE S&oltALL.

12 / 20 x 100 = 60%

26



Product Quality - Usability @& o 2=z ss4 19 s, 0

Index Description Result
1 18] OIRA 22122 HEO SHTH=I1? P
2 THDDt 2004 UZS [, 103 OILHS| 0L A AT EE AJSHII ZGHENHK 01 S6H=0H? [
3 SOl II|2 2 S0l BEHEES 2F £ = U=IH? F
4 O 275 4D HESH AIZH10E 0142 Roigt=o1? F
5 HZH ABHS 30| S22 HASII? [
6 HZH IBSHSE CHAl olgt & A=It? F
7 ZE°| 3010k 12f 0| &l ot? P
8 OLPel 230l IS [ BSSH2 2 SO0t A0l U BHHLE U 2 X ¢2201? P
9 SOl 3010 Wet BEHEI HESHH 20I=t? F
10 XIS olgot= Lol thet &0l Z2McH=? P
1 HE 320t 52381 2912 P
12 St Al Bteio ARt RXIJH &l=0t? F
13 ZH 3/ LS HEO B sREX 2ol & A=t F

ol
=
1O
0
J
==
=
O

-I'H-SHOD

M_—

£ Usability= 38%0ILL.

27



Product Quality - Maintainability
ALIREE HE% JE ARS 25 JdAi=H 228 Al 3= SE6IALL

Maintainability Measures

549 350

Debt & Code Smells

Added Technical Dgbt 1d 7h

S 31AIZHA)

28



Process Quality - Schedule

1} AHIOIZI & 71X LE $2X2= 2BMU=AKIE 1IECZE SHolRALL.

El gt

Sl H #1 B2 #2 E2H #3 EYE #4
OOPT Stage 1000 OOPT Stage 2030 OOPT Stage 2040 OOPT 1st Cycle
Planning Analysis Design Implementation & Unit Test

3/4 =100 = 15%

29



Total Quality

Project
Planning
20%

Development

40%

Verification &

Validation
40%

30



Total Quality

18 20% =
SRS(25%). SDS(25%). 00PT 1000(25%). OOPT 2000(25%)

SRS : 17/ 32 * 100 = 53%

SDS : 18 / 30 * 100 = 60%

OOPT 1000 : 84°%

OOPT 2000 : 44 / 17 * 100 = 57%

11¥ Total Quality : 0.2 * 63.5% = 12."

31



Total Quality

THEr 40% =
Reliability(25%). Correctness(25%). Usability(25%). Maintainability(25%)

Reliability : 167 / 220 * 100 = 16%
Correctness : 12 / 20 * 100 = 60%
Usability : 5/ 13 * 100 = 38%
Maintainability : A -) 100%

TH& Total Quality = 0.4 * 685 % =214

32



Total Quality

HIAE 40% S
Spec Review(30%). System Test(40%). Static Analysis(30%)

Spec Review : 20/30
System Test : 18/40
Static Analysis : 0/30

HIAE Total Quality : 0.4 * 38% =15.2

33



Total Quality

1} EHHIE HIE
1™ :1217/ 20
& :274 /40
HAE :152 /40

Total Quality : 55.3 / 100

Quality Graph

100

75

50

25

NS W A

Dev

V&V

Total
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Feedback



Feedback

Msg type 6. 7°] 18 2R

AHA 221 SFHOIA AWl Z=TF KAl ActionOl 24

Ol 2FHOIM 24 S QU0 RZotAl %2 °.J"HEO|I CHSE S, SHAZ AHEHTI
NS o0l [HE BHET EEGHOFEL.

MessageZ FlHIiZIZ EF 00 M2 =H 2dii= HAETH 20l 4. DM
[I= MOIZ0INM= 82 HAE & WY

CISALE =5 QH0IM Cancel HHEOI 21 PropertyS A1 2010k,

Data JE0IM ZA. 34 FtEl12IS FTioHOF & (View 6. 7)

36
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v

JUnit Report

® main

PMD Report

* main
e test

o

Distributed Vending Machine

AR HEYEE B4 &

®

©

File
/home/runner/work/ctip/ctip/src/main/java/GUI/AddItemMenu.java

/home/runner/work/ctip/ctip/src/main/java/GUI/AddItemMenu java
/home/runner/work/ctip/ctip/src/main/java/GUI/AddItemMenu.java
/home/runner/work/ctip/ctip/src/main/java/GUI/AddItemMenu.java
/home/runner/work/ctip/ctip/src/main/java/GUl/AddItemMenu.java
/home/runner/work/ctip/ctip/src/main/java/GUI/AddltemMenu.java
/home/runner/work/ctip/ctip/src/main/java/GUI/AddItemMenu.java
/home/runner/work/ctip/ctip/src/main/java/GUI/AddltemMenu java

/home/runner/work/ctip/ctip/src/main/java/GUI/AddItemMenu java

/home/runner/work/ctip/ctip/src/main/java/GUl/AddItemMenu.java

PMD report

Problems found

Line
2

14

22

23

24

26

27

29

30

64

Problem

Classes implementing_Serializable should set a serialVersionUID

Found non-transient, non-static member. Please mark as transient or provide
accessors.

Found non-transient, non-static member. Please mark as transient or provide
accessors.

Found non-transient,_non-static member. Please mark as transient or provide
accessors.

Found non-transient, non-static member. Please mark as transient or provide
accessors.

Found non-transient,_non-static member. Please mark as transient or provide
accessors.

Found non-transient, non-static member. Please mark as transient or provide
accessors.

Found non-transient, non-static member. Please mark as transient or provide
accessors.

Found non-transient, non-static member. Please mark as transient or provide
accessors.

Avoid using_Literals in Conditional Statements

® Message_Queue

® C_NumberManager

88 JavaCTIP > # Logic

© Missed Instructions+ Cov.~ Missed Branches = Cov.-
15% 0%
—— 24% == 27%
= 78% & 50%
= 83% I 85%
= 88% 1 66%
= 89% B 100%
] 89% 1 100%
I 88% n/a
100% n/a

1,652 of 2,611 36% 199 of 248 19%

Missed © Cxty~ Missed  Lines® Missed~ Methods~ Missed = Classes -
116
26

1

173

oMM W o oo

125 327 367 37 46 0 1
33 95 134 6 " 0 1
28 17 75 5! 23 0 1
20 n 40 6 13 0 1
13 7 32 4 10 0 1
16 6 41 3 10 0 1
10 3 20 2 8 0 1
10 2 19 2 10 0 1

3 0 6 0 3 0 1

258 468 734 65 134 0 9
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