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1. Spec Review

(1) Spec Review 1t Cycle

Spec Review (1st cycle)
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1. Spec Review

(2) Spec Review 2" Cycle
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1. Spec Review

(2) Spec Review 2" Cycle

| ERE Mo

— o
Use case 7. Payment Ny
o v 23 Input Choice ASIOL 38 430 eHF 21
or ystem

Purpose ZRE MASH
Overview ZHE ISt 2H R0 G S ESS 2.2

XIAI8HCY.
Type hidden
Cross Reference System Functions : 2.7, 2.9

Use Case : “Create Precode”, “Serve Item”

> AlTHSHSMH AL Al
Pre-Requisites SHE It &SI 01 QL01OF BHCH. 7.1 Payment ZH0 SIHASH 2HAIES |26
MEXHHAH ZHAF=X
Typical Courses of Events (S) : System SHOI B}
u- = e -
N EIb 12
fug=g- I
4. (S) LE-ZHICH
5. (S) “Serve ltem"S &l S5},
Alternative Courses of Events N/A 7.3
Exceptional Courses of Events a.(S) ZHE AIH(10% & 8)S8tCt.
h 24 Al 8lO4 S OF
4-a. (S) &4 Z HMOICH
4-b. (S) “Create Precode”S &I & &t(}.
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1. Spec Review

(2) Spec Review 2" Cycle
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2.10 | check precode I evident I
2.10 check precode 11. Check Precode

Use case 11. Check Precode
~sysem
Purpose UGS HZH IR MHE B H 22
2X HEE oIS
Overview LEE HZH 28 UE 2= DVMUIAI 2
S LXEC= g§80| 28 A4S 2 =St
Type hidden
Cross Reference System Functions : 2.9, 2.1, 2.12
Use Case : “Answer Precode Info”
“Input Precode”, “Serve ltem”
Pre-Requisites N/A




1. Spec Review

(2) Spec Review 2" Cycle
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Use case 11. Check Precode

Actor System

Purpose ISEE M2 2 S} MHE A3 H 2=
2X O E =ISHC

Overview 3

Type

Cross Reference

Use case 10. Serve Item Use case 7. Payment
Actor System Actor System
Purpose AEXH0IH ABS IS Purpose ZHS8 J#EHC
Overview ZRE 43S N3 Overview ZHNE oD ZH SF0 @t s #ssS
> XI Al B#CH.

Type hidden
Cross Reference

Type hidden
Pre-Requisites S S0l tHE Z ROt =l Of A0 OFELC Cross Reference System Functions : 2.7, 2.9

Use Case : “Create Precode”, “Serve Iltem”

Cross Reference?} 27tX| HHHOo 2 MO Q&

QFISF or Chiret




] 2021 Software V&V

1. Spec Review

(2) Spec Review 2" Cycle

Spec Review (2nd cycle)
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2-1. Category Partition Test

(1) Category Partition Test 15t Cycle
Before After

. 30 Passed

‘ 19 Passed
100% set to Passed

63% set to Passed

. 0 Blocked

. 0 Blocked
0% set to Blocked

0% set to Blocked

0 Retest
0% set to Retest

. 11 Failed
37% set to Failed

0 Retest
0% set to Retest

. 0 Failed
0% set to Failed

63% Passed 100% Passed
0/ 30 untested (0%). 0/ 30 untested (0%).

3072 Test Case = 197 E1t: 63% 307l12] Test Case = 307l =1t 100%
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2-1. Category Partition Test

(2) Category Partition Test 2 Cycle

User(18) Manager(22)
Group Group

- Environment, Input, Action - Environment, Input, Action
Environment Environment

- Display - Display

- DVM - Product Species
Input Input

_ Precode - Price: Add, Change

- Quantity

Action

- Name Length
Action - 5 40712| Test Cast ‘d-d

- Action

- Action



2-1. Category Partition

(2) Category Partition Test 2 Cycle

Test Result
- User

18 7§2| Test Case & = 17| Fail

Test

2021 Software V&V

Group ID Test Name Status

User CP 1013 Card Insert Pass
CP 1014 Switch DVM Pass
CP 1015 Push Precode Pass
CP 1016 Choice Product 1 Pass
CP 1017 Choice Product 2 Pass
CP 1018 Choice Product 3 Pass
CP 1019 Click Page Button Pass
CP 1020 Select Product Card Subtract Pass
CP 1021 Precode Correct Fail
CP 1022 Precode None Pass
CP 1023 Precode Not Exist Pass
CP 1024 Precode Reuse Pass
CP 1025 Precode Other DVM Pass
CP 1026 Precode Input Cancel Pass
CP 1027 Click Prepayment Button Pass
CP 1028 Select Prepayment Card Subtract Pass
CP 1029 Prepayment Cancel Pass
CP 1030 Wait Three Secs Pass
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2-1. Category Partition Test

(2) Category Partition Test 2 Cycle

Manager CP 2019 Password Pass

TeSt ReSUIt CP 2020 Add Product 1 Pass
- Manager CP 2021 Add Product 2 Pass
CP 2022 Unable To Add Pass

CP 2023 Add Product Price None Pass

CP 2024 Add Product Price Max Boundary Pass

CP 2025 Add Product Price Zero Pass

CP 2026 Add Product Name None Pass

CP 2027 Add Product Cancel Pass

CP 2028 Remove Product 1 Fail

CP 2029 Remove Product 2 Pass

CP 2030 Unable To Remove Pass

CP 2031 Remove Product Cancel Pass

CP 2032 Click Page Button Pass

CP 2033 Change Stock and Price Pass

22 7H 9' TeSt Case % % 1 7H Fall CP 2034 Change Stock and Pltice None Pass
CP 2035 Change Stock and Price Max Boundary | Pass
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2-1. Category Partition Test

(2) Category Partition Test 2"d Cycle Preconditions

2| A2 E JF APH U Ei=EH el HE{O|H,

i Al =2 7l 97|l O] Al
@ Category Partitionv2 & ©& (@ Defects v | ol Reports v | ® Rerun | £ Edit | [& Suite b=  ovmoi| S t2 H'_ o=

Steps

. 38 Passed

95% set to Passed _— — i - .

S 1Y = AN &2 A Rl B ES UY

0 Blocked (o)
. 0% set to Blocked 9 5 /O

0 Retest passed Expected Result

0% set to Retest 040 intested iopes s

(0%). HESMAY

‘ 2 Failed
5% set to Failed

RESULTS & COMMENTS HISTORY & CONTEXT DEFECTS

= Add a comment ..
CP 1021 Precode Correct Fail
CP 2028 Remove Product 1 Fail ST pyMOf| &= B 5727001 B2 ME AH| M
EfolHo 2 HO{7HA| 21, I O] &t AtKIg 5= 8l
2021-05-31 2F Ch= HAIXI 7 =25 E

11:20 KUSVV
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2-1. Category Partition Test

(2) Category Partition Test 2"d Cycle

1st 2nd

. 19 Passed

. 38 Passed
63% set to Passed

95% set to Passed

. 0 Blocked

. 0 Blocked
0% set to Blocked

0% set to Blocked

0 Retest
0% set to Retest

. 2 Failed
5% set to Failed

0 Retest
0% set to Retest

. 11 Failed
37% set to Failed

63% Passed 95% Passed

0730 untested (0%). 0/ 40 untested (0%).

307 2| Test Case = 197 E1t: 63% 4071 2| Test Case & 3871 E1}: 95%
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2-2. Brute Force Test

st
(1) Brute Force Test 1+t Cycle o707 AddTem 01 Faed
BF 0702 Add Item 02 Failed
BF 0703 Add Item 03 Passed
BF 0704 Add Item 04 Failed
& 21 Passed o BF0705 | AddItem05 Failed
o mii
35% settoPassed = BF0706 | Add Item 06 Failed
' 0 Blocked BF 0707 Add Item 07 Failed
0% set to Blocked BF 0708 Add item 08 Failed
0 Retest BF 0709 Add Item 09 Failed
0% set to Retest BF 0710 Add Item 10 Failed
‘ 39 Failed BF 0901 Change Stock 01 Failed
65% set to Failed BF 0902 Change Stock 02 Failed
Change Stock BF 0903 Change Stock 03 Failed
BF 0904 Change Stock 04 Failed
35% Passed
BF 0905 Change Stock 05 Failed
T G ) BF1001 | Change Item Price 01 Failed
BF 1002 Change Item Price 02 Failed
BF 1003 Change Item Price 03 Failed
Change Item Stock BF 1004 Change Item Price 04 Failed
ﬁ"'ﬂl J__||' E|‘: 2"%, %-I -rl O'” I:H O,_I' Oﬂ 9' I'I El BF 1005 Change Item Price 05 Failed
O D : — A . . -
22 SQE O|_| o|_|- E|'—|—-9| Fail BF1006 | Change Item Price 06 Failed
BF 1007 Change Item Price 07 Failed
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2-2. Brute Force Test

(1) Brute Force Test 1st Cycle

Before After

. 21 Passed

. 58 Passed
35% set to Passed

97% set to Passed

‘ 0 Blocked

‘ 0 Blocked
0% set to Blocked

0% set to Blocked

0 Retest
0% set to Retest

0 Retest
0% set to Retest
. 39 Failed ‘ 2 Failed

65% set to Failed 3% set to Failed

35% Passed 97% Passed
0/ 60 untested (0%). 0/ 60 untested (0%).

6070 2| Test Case = 217 &1} 35% 6071 2| Test Case = 587l E1t: 97%

o




2-2. Brute Force Test

(2) Brute Force Test 2"d Cycle

- =AM E22 2ot HIAE AHO|A AH (107H)
- 7|& H2E(07)2E =7t HIAE AO[A(1071) 2 HIAE T

- = 60712 Test Case &IsH

[BF 0511] S/ DVM OjA 4ZH| ZCE #3 CHZ DVM o M2
UABIAS [} EOI HES L2 HE 4Tt 3 BOEEA EHol

rl
U
1

o SN HEA BES

Yyyoz

o 32 DVM O|lA MZA| ZCE 20 CHE DVM o] MZA| 2 SIHojIAM MZH| ZEE HAZoZ
Preconditions o245} AMEH
HAC ©
Steps 2 HES &
Expected Result oE =7t S E20lF
Actual Result o4 M7 & M 205
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2-2. Brute Force Test

(2) Brute Force Test 2"d Cycle

- Test Result

Use Case D Test Case Status BF 0801 Remove Item 01 Pass
St BF0101 Start Order 01 Pass oo Remove em 92 Pass
BF 0102 Start Order 02 Pa = =
. 50 Passed a e?r = BF 0804 Remove Item 04 Pass
83% set to Passed BE0Z0) Ifiput CHioice 03 bass . BF 0805 Remove Item 05 Pass
::: g;g; :npu: g:olce g; :ss Remove ftemilt BF 0806 Remove Item 06 Pass
3 nput Choice 5S
Input Choice : BF 0807 Remove Item 07 Pass
. 0 Blocked BF 0205 Input Choice 05 Pass BF 0808 Reiove e 08 Paes
0% set to Blocked BF 0206 Input Choice 06 Pass BF 0809 Remove tem 09 Pass
BF 0207 Input Choice 07 Pass BF 0810 Remove Item 10 Fail
0 Retest BF 0301 Determine Prepayment 01 Pass BF 0901 Change Stock 01 Pass
= Determine Prepayment BF 0302 Determine Prepayment 02 Pass BF 0902 Change Stock 02 Pass
0% set to Retest BF 0303 Determine Prepayment 03 Pass BF 0903 Change Stock 03 Pass
Serve Item BF 0401 Serve Item 01 Pass Change Stock BF 0904 Change Stock 04 Pass
‘ 10 Failed BF 0501 Input Precode 01 Fail BF; gzgs g:a"ge :‘“‘; 35 Pasls
BF 0907 ange Stock 07 Fail
g BF 0502 Input Precode 02 Pass
[T e ioklled BF 0503 In::ut Precode 03 Pass BR0%00 Change Stock 08 el
50| P o Gurgrensos |10 ienrieor [
Input Precode BF 0508 Input Precode 08 Pass
BF 1003 Change Item Price 03 Pass
83% Passed BF 0509 Input Precode 09 Pass L
BF 0510 Input Precode 10 Fail ;’: m‘; g:a"ge ::e"‘ g'{ce 8‘5‘ :Ss
S = ange ltem Price 5S
0/60 untested (0 A’)' ::: 32112 ::pu': zrecoge 1; Ea!: BF 1006 Change Item Price 06 Pass
pUtLrecoce Cl BF 1007 Change Item Price 07 Pass
T O BF 0601 EnterAdm!n!strator mode 01 Pass BF1101 Check Sales History 01 s
BF 0602 Enter Administrator mode 02 Pass BF1102 Check Sales History 02 s
BF 0705 Add Item 05 Pass BF 1103 Check Sales History 03 Pass
= ! BF 0706 Add Item 06 Pass Check Sales History BF1104 Check Sales History 04 Pass
60 7 H O | Te St C a S e 3 5 O 7 E _II (8 3 %) Add Itemlist BF 0707 Add Item 07 Pass BF1105 Check Sales History 05 Pass
o BFO711 Add ftem 11 Pass BF 1106 Check Sales History 06 Fal
BF 0712 Add Item 12 Fail BF 1107 Check Sales History 07 Fail
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3. Static Analysis

(1) Unit Test & Test Coverage

- Unit Test: Junit 5
- Code Coverage Tool: Jacoco

Controller M & Controller & X
Coverage Measures Coverage Measures
~ Activity
O 03.5% 323 O /8.8% 323
Coverage © Unit Tests © Coverage © Unit Tests @

Logic TFUEDt Unit TestE 7|HtQ & 3t Coverage
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3. Static Analysis

(1) Unit Test & Test Coverage

Coverage Summary

name instruction branch complexity line method class
Bortailer M: 259 C: 1105 M: 22 C: 56 M: 21 C: 46 M: 62 C: 256 M:7C: 21 M:0C:5
81% 72% 69% [0 81% 75% [ 100% .
. Unit Test: 32371
Coverage Breakdown by Source File
name instruction branch complexity line method class
M: 198 C: 263 M:18C: 14 M:12C: 14 M: 45 C: 63 M:2C:8 M:0C: 1
P o saos IO seo NI sev [N 0% I 100% Code Coverage
. . o
& M: 8 C: 368 M:1C: 19 M:2C: 13 M: 3 C: 80 M:1C:4 M:0C: 1 - |nStrUCt|On. 81 /O
em
98% | 95% | 87% I 96% | 80% [ 100% ( . ) . o)
Sz M: 16 C: 113 M:1C:5 M:2C:3 M: 4 C: 27 M:1C: 1 M:0C: 1 Statement Llne ’ 81 /O
T e | 80% | 0% I 87% | s0% B 100% - Branch(Decision): 72%
M: 7 C: 105 M:1C:5 M:2C:3 M:1C: 24 M:1C: 1 M:0C: 1 . N . (o)
payment "7 "y - = o o Cyclomatic Complexity: 69%
M: 30 C: 256 M:1C: 13 M:3C: 13 M: 9 C: 62 M:2C:7 M:0C: 1
Precode

0% | 93% | 81% I 87% I 78% I 100%




3. Static Analysis
(2) Static Analysis

- Static Code Analysis Tool: SonarQube

- Additional Plugin
- PMD
- FindBugs
- CheckStyle

Reliability Measures
Security Measures
Maintainability Measures

Coverage Measures
)
O 78.8%
Coverage
Duplications Measures

@ 37.3%

Duplications

10

@ Security Hotspots

213

& Code Smells

323

Unit Tests

28

Duplicated Blocks

2021 Software V&V
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3. Static Analysis

(2) Static Analysis

Metric © Operator Error

- Qu a | Ity G a te Condition Coverage is less than 80.0%
Duplicated Lines (%) is greater than  10.0%
Line Coverage is less than 80.0%
Maintainability Rating isworsethan B
Reliability Rating isworsethan B
Security Rating is worse than B
Unit Test Success (%) is less than 100%

- R@SUlt Quality Gate ©

Reliabiity Rating Maintainability Rating 0 Duplicated Lines (%) 0 Conditicn Coverage
Q is worse than B 0 is worsa than B 37'3 A) is greater than 10.0% 71 '8 A’ is less than 80.0%
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3. Static Analysis

(2) Static Analysis

Duplicated  Duplicated

Lines (%) Lines
[3) src/main/java/Controller/Payment.java 66.7% 32
[2] src/main/java/Controller/Item.java 63.4% 85
[} src/main/java/Controller/Location.java 50.0% 30
[} src/main/java/Controller/DVM.java 48.9% 91
[3) src/main/java/Controller/Precode.java 48.5% 64

- 24X} Controller?t OtHl, Logic L0l A Duplication H|&0| f 50% = =t¢I
- Of=o] MY S0| SLSHA Of7/fHs= gf2 &1, 5 AHE HTTP Connectiong 3

=
: Duplication Line 2 A2l €2 7|5 = &

|_

0%
ofi




3. Static Analysis

(2) Static Analysis

Overall
- Bugs: 1
- Vulnerability: 1

- Security Hotspots: 10
- Code Smells: 213

Bugs

2021 Software V&V

Unused field: Controller.DVM.seq | See Rule |
% Bug v @ Majorv O Open v Not assigned ¥ 30min effort Comment

10daysago v L1 S

¥ performance v

Vulnerability

Explicitly declare the visibility for "log". | See Rule |

© Vulnerability v & Minor v O Open v Not assigned v 5min effort Comment

8daysagov L14 S
¥ No tags v

Security

Make sure using this hardcoded IP address is safe here. | See Rule |

ﬁ Security Hotspot O To Review ¥ Not assigned v Comment

9daysago v L59 %
¥ cert, owasp-a3 v




2021 Software V&V

3. Static Analysis

(2) Static Analysis

Code smells

3. (STA 4003) Dataflow Anomaly Analysis (29)

Found 'DD’-anomaly for variable 'obj’ (lines '136'-'151"). See Rule

9daysagov L1561 % T~
@ Code Smell v @ Major + O Open v Not assigned v 20min effort Comment

W Notags v

SHZSQ: 20 gl B A8 U HYH = CHE 24 ¥ F A8ds E4& HiF

16. (STA 4016) Visibility Modifier (2)

Variable ‘dvm’ must be private and have accessor methods. See Rule
S Code Smell v @ Major »+ O Open v Not assigned v 10min effort Comment

S ZAQH: Bigo| M2 HOJXHE private 2 t1 access H+E M2 HHs510] 28 Z} O|fF =2 Github IssueZ &

8daysagov L13 % T~
W Notags v

-
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4. Summary

(1) Spec Review

| iscyde 15t Result_____| 2nd Cycle
‘Spec Review 128 110 / 128 (85%) 82 (18 + 64)

1st Cycle 2nd Cycle

- Planning(24) + Analysis(91) + SRS(13) = & 1287 - 7|& O|F(18) +

- Planning, Analysis, Design THA 2| Planning(13) + Analysis(17) + SRS(34)
Use Case NameO| C}E = & 8271

- HESIX| @i Ee - Ch 2Ho| £

g
=

- =Mt =2l 2| F - T=0 tet 2% 75
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4. Summary

(2) Category Partition

| isCyde  [fstResult 27 Cycle
\Category Partition | 19 / 30 (63%) 30 /30 (100%) 38 / 40 (95%)

1st Cycle 2nd Cycle

- User(12) + Manager(18) = & 307H - User(18) + Manager(22) = & 4071

- User(2) + Manager(9) = & 11702] Fail - User(1) + Manager(1) = & 2712/ Fail

- FE FHSoLX| i H0f Cf? - View, Action F7}5t0] HHE SpecOf| &=
Test 250 Fail 2|2 =2l Test A £

= 63.3% - 5 95%
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4. Summary

(3) Brute Force

| isCyde  [fstResult 27 Cycle
\Category Partition | 21 / 60 (35%) 58 /60 (97%) 50/ 60 (83%)

1st Cycle 2nd Cycle

- BM BEME EY| HIAE Z 607 EE - 15t Cycle?| Test Case & A2t YX|SHK] i= £ & A

s — T 1T

- A0 7| E|OfOF StX| 2 7| YEIX| B2 LHES - =AE ZQSHEAM FIHLZ Nt HIAE 107 F7t
- B 83%

- & 35%
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4. Summary

(3) Static Analysis

I 7S T TS I
Statc Analyss 24 (14141020

2nd Cycle
- lssue & 247§

- Bug(1)
- Vulnerability(1)

+

- M 7IE2E & 3349
pA

- AlH HAEE 1474

- Unit Test 323 7|

- Security(1) - ZE HA AL AAF HAE 137

- Code smells(21)
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4. Summary

| SpecReview | Category Partition Static Analysis
stCycle T 128 19 / 30 21/ 60
SRSl 110/ 128 85%) 30/ 30 58 / 60 (95%) :

2idcycle ™ 82 (18 + 64) 38 / 40 (95%) 50 / 60 (83%) 24 (1+1+1+21)

- Specification 2| HE40| &
- Specs 7|HtOZ Sl= System Testing S8 &, HAE HO|A9| MEBE %S
- Static Analysis & LoC 7} 660

- Duplication(37.3%), Controller M[2| A|, 0| & == LoC= CHEf 200

- X2 o2 F0| IS
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