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71 7| 20| E|= E|AE (A Base-line Test)
= 7|5 HI2E (Functional Test)
= HAM| 7|8t H|AE (Specification-based Test)

= HAIA 2 7|8t H|AE (Systematic Partitioning-based Test)

HNAXN =< (Systematic Partitioning)



http://cse.konkuk.ac.kr/

RAE 2

HAHE 2 (Systematic Partitioning)

0| 8510, N HIAE ¢F Hel T 7S =
= U= ZKregion of input space)= R OFLHLCE


http://cse.konkuk.ac.kr/

Random Testing
Uniform Testing

//Needles
Needles Needles
//Needles
EPENDABLE SOFTWARE 1 O


http://cse.konkuk.ac.kr/



http://cse.konkuk.ac.kr/

KU wevsmsy

qH = ofC|off?

|El
Hu

HE A=l M (Project Plan)
Q.-T"*FQ' %"HIM (Requirements Specification)
C| X2l B A A (Design Specification)

HIAE A=A (Test Plan)

Zk
.

ORX

OE B\

rin
Mo


http://cse.konkuk.ac.kr/

KU vavesmy

7l HZAE

EPENDABLE SOFTWARE 1 3

LABORATORY


http://cse.konkuk.ac.kr/

[ Functional Specifications )
I

Identify
Independently
Testable
Features

Y
[Independently Testable Feature)

(\\\Nx (&.\\q/\

0,
6@ (A
\S \666(\65 644 /b@
ee® 4o

Brute Representative Values Model
Force

Testing o °
@,7& ¥ 0,09
\?0 C?/G ,\86. <&
(NP 20
/};O G\S‘/ ‘b‘@" 3 G’b'
. & & N
%, OQ & L
7 S o R

h'V'd

[ Test Case Specifications )

Generate
Test Cases

Test Cases

Yy

Instantiate
Tests

Scaffolding

14

EPENDABLE SOFTWARE
HAmORATORY Source: “Software Testing and Analysis” by Mauro Pezze and Michal Young, WILEY


http://cse.konkuk.ac.kr/

715 MM

Brute force testing

Finite State Machine,
Grammar,
Algebraic Specification,
Logic Specification,
CFG / DFG

Semantic Constraint,
Combinational Selection,
Exhaustive Enumeration,
Random Selection

HAEHOAE| Y gttt

Manual Mapping,
Symbolic Execution,
A-posteriori Satisfaction

Instantiate tests

Scaffolding
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Test Design Techniques Presented
in ISO/IEC/1EEE 29119-4

| 1
Specification-Based Structure-Based Experience-Based
Technigues Techniques Techniques
[clause 5.2] [clause 5.3) [clause 5.4]
3
Equivalence Partitioning Statement Testing Error Guessing
[clause 5.2.1) [clause 5.3.1) [clause 5.4.1)
r
b
Classification Tree Method Branch Testing
[clause 5.2.2) [clause 5.3.2)
F
b
Boundary Value Analysis Decision Testing
[clause 5.2.3) [clause 5.3.3)
e » »
N
Syntax Testing Branch Condition Testing
[clause 5.2.4] [clause 5.3.4)
. o
Combinatorial Branch Condition
= TestDesign Techniques Combination Testing
clause 5.2.5 clause 5.3.5
\ [cl 5.25) J [cl 535) J
All Combinations Testing Mndm.Ed Comdition _Dectsmn
(clause 5.2.5.3) Coverage Testing
ST [clause 5.3.6] y
r "
Pair-Wise Testing Data Flow Testing
[clause 5.2.5.4) [clause 5.3.7)
" ’
r r
Each Choice Testing All-Definitions Testing
(clause 5.2.5.5) (clause 5.3.7.2)
. \
- - "
Base Choice Testing All-C-Uses Testing
[clause 5.2.5.6) [clause 5.3.7.3)
e
r " r )y
|| Decision Table Testing All-P-Uses Testing
[clause 5.2.6) [clause 5.3.7.4)
. F
- . r .
| Cause-Effect Graphing All-Uses Testing
[clause 5.2.7) [clause 5.3.7.5
\, J
- - - )
| State Transition Testing All-DU-Paths Testing
[clause 5.2.8) [clause 5.3.7.6)
L F
-
Scenario Testing
[clause 5.2.9)
Random Testing

_[

(clause 5.2.10)

Figure 2 — The set of test design techniques presented in ISO/IEC/IEEE 29119-4
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Full-Graphics

Monochrome Hand-Held

English Minimal

Standard

Document-
Embedded

Text-Only French

Limited-
Bandwidth

Color-Map Laptop

16-Bits Full-Size

Spanish

Korean True-Color
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Pairwise Test

Language Color Display Mode Fonts Screen Size
English Monochrome Full-graphics Minimal Hand-held
English Color-map Text-only Standard Full-size
English 16-bit Limited-bandwidth - Full-size
English True-color Text-only Document-Embedded | Laptop
French Monochrome Limited-bandwidth Standard Laptop
French Color-map Full-graphics Document-Embedded | Full-size
French 16-bit Text-only Minimal -

French True-color - - Hand-held
Spanish Monochrome - Document-Embedded | Full-size
Spanish Color-map Limited-bandwidth Minimal Hand-held
Spanish 16-bit Full-graphics Standard Laptop
Spanish True-color Text-only - Hand-held
Korean - - Monochrome Hand-held
Korean Color-map - Minimal Laptop
Korean 16-bit Limited-bandwidth Document-Embedded | Hand-held
Korean True-color Full-graphics Minimal Full-size
Korean True-color Limited-bandwidth Standard Hand-held
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‘€ Pairwise Testing - Available Tools - Windows Inte

@u v |g, hittp://ww. pairwise.org/toals.asp . v| bt | ‘9| X | |I:IE9; P '|
TUE HIO W) EAEIW EFD SERH ] B
e SHZET| | o * Google &) MF2W o Citibank =1 0| A% 1 H0]H K= O Daum X|= % Google K= ] (0171501 245}
._| (€ Pairwise Testing - Available Tools |_| ﬁ * B = séa - ”
-
Available Tools
1. CATS (Constrained Array Test Systern) ©)  [Sherwood] Bell Labs.
I 2. DATS (Orthogonal Array Test System) *)  [Phadke] AT&T
I 3. AETG Telecordia Web-based, commercial
|| 4 IPO (PairTest) [TaiLel] .
5. TConfig [Williarns] Java-applet
i 6. TCG (Test Case Generator) *) NASA
7. AlPairs Satisfice Perl script, free, GPL
I 8. Pro-Test SigmaZone GUI, commercial
9. CTS (Combinatorial Test Services) IBM Free for non-commercial use b |
| 10. Jenny [Jenkins] Sg:ﬁnﬁnd—line, free, public-
11. ReduceArray? STSC, U.5. Air Force Spreadsheet-basad, free
12. TestCover Testcover.com Web-based, commercial
13. ppa *) [Colburn/Cohen/Turban]
14. Test Vector Generator GUI, free
\ 15. DAl k sharp technology
16. CTEXL Berner & Mattner GUI, free
17. AlPzirs [McDowel] Command-ine, free
18. Egigent Test Case Handler (replaces EM T (T I T e
19. CaseMaker Diaz & Hilterscheid GUI, commercial
20. PICT Microsoft Corp. Command-line, free
21. rdExpert Phadke Associates, Inc.
22. oaTsGen ™) Motorola it I
oz @ clEY | 25 o g 4 v ®100% -

————

EPENDABLE SOFTWARE
LABORATORY

http://www.pairwise.org

EKONKEUK

TINTV

23

RSITY



http://cse.konkuk.ac.kr/

K EKONKEUK

TINIVERSITY

System test

System testing of software or hardware is testing conducted on a complete, integrated system to evaluate the system'’s compliance with its specified
equirements. System testing falls within the scope of black-box testing, and as such, should require no knowledge of the inner design of the code ar
logic. [']

Set the test data of test cases fc;)'r'testing
— Example of test case 1-1: & 1-25

ZRoHE Ao i, pwE
A=E *}01 ERLT ?|%

- 1-1:1 %a zhof test pW cé 43 01|_test e =
of

|teSt2 pw Q! _“_0_" QWSNQNf °,=l§1-'-

EPENDABLE SOFTWARE
LABORATORY

24


http://cse.konkuk.ac.kr/

B

KU EKONKEUK
UNIVERSITY

Unit test

In computer programming, unit testing is a software testing method by which individual units of source code, sets of one or more computer program
modules together with associated control data, usage procedures, and operating procedures, are tested to determine whether they are fit for use.[]

Intuitively, one can view a unit as the smallest testable part of an application. In procedural programming, a unit could be an entire module, but it is

more commonly an individual function or procedure. In object-oriented programming, a unit is often an entire interface, such as a class, but could be

an individual method [l Unit tests are short code fragmentsl®! created by programmers or occasionally by white box testers during the development
process. It forms the basis for component testing.*]
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Function/module Tt £ unit test codeE &g £ unit testing T

& GTestSamplel.cpp =|0[X
¢+ GTestSamplel.cpp i

(Global Scope) 'I ¥ TEST(FactorialTest, Negative) v
#include "gtest/gtest.h"

-

16 Eint Factorial(int x, int result = 1) {
17 if (x == 1) return result; else return Factorial(x - 1, x * result);
18§ |}

20 HITEST(FactorialTest, Negative) {
=) 21 | EXPECT_EQ(1, Factorial(-5)); F
22 EXPECT_EQ(1, Factorial(-1));
23 EXPECT_GT(Factorial(-10), 0);
2a) [}

26 Elint _tmain(int argc, _TCHAR* argv[])
271 |«
28 testing: :InitGoogleTest(&argc,argv);

2] | RUN_ALL_TESTS();

100% ~ ¢ m
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Unit test
: (E N
Unit test 7' ZAt Individual Practice & Assignment #3 (C Unit Test)
- unit testZ} FAQAX|
_ A H = Team Presentation #3 (Unit Test)
C language?| unit test A C unit testE FITH =7 A}
- C language & CHE 22 AL 715Tt unit test= 7= 012 71X| 7} I &L Ct
-8 EE 07 0|¥2 =& =AL £, O F SILIE =2t test code XY S S MS| ZHdSHAH K
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(% UE O Z HojM MES TS 0|83HN unit test S TY $ UES HWSEE SAZLIC
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