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> ISTOB (Combination Testing,
Combinatorial Testing) (2007 12 )
Orthogonal Array, Pairwise Testing
> 1990 pairwise

J

[ ]“Combination Testing Strategies: A Survey”(Grindal,Offutt,Andler)
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1st step. ” ”
2nd step.

[ ]“An Evaluation of Combination Strategies for Test Case Selection”(Grindal et.al)

d
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: AETG,TCG,DDA,IPO
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>
Category-partition method, Classification-tree method,
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1950 1960 1970 1980 ‘85 1990 '95 2000 '05

1967: Equivalence partitioning,
Boundary value analysis

1970: Cause Effect Graph
[Elmendorf]
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Old : Find a Graph and Cover It

Tailored to:
— a particular software artifact
* code, design, specifications
— a particular phase of the lifecycle
* requirements, specification, design, implementation

This viewpoint obscures underlying similarities
Graphs do not characterize all testing techniques well

Four abstract models suffice

Introduction to Software Testing (Ch 1), www.introsoftwaretesting.com © Ammann & Offutt

New : Test Coverage Criteria

A tester’s job is simple : Define a model of the
software, then find ways
to cover it

B Test Requirements : Specific things that must be satisfied or
covered during testing

B Test Criterion : A collection of rules and a process that define
test requirements

Testing researchers have defined dozens of criteria, but they
are all really just a few criteria on four types of structures ...

Introduction to Software Testing (Ch 1), www.introsoftwaretesting.com © Ammann & Offutt




New : Criteria Based on Structures

Structures : Four ways to model software

1. Graphs

2. Logical Expressions

4. Syntactic Structures

Introduction to Software Testing (Ch 1), www.introsoftwaretesting.com

o

(not X or not Y) and A and B

B: {600, 700, 800}
C: {swe, cs, isa, infs}

© Ammann & Offutt

Coverage Overview

Modeling Softwa

[Four Structures for
&

Logic |IT

Applied to

Specs|

DNF

Introduction to Software Testing (Ch 1), www.introsoftwaretesting.com

© Ammann & Offutt




Ammann & Offutt (Introduction to Software Testing) *) [A.B] [1,2,3] [x.Y]
*)
Each Choice (EC) 1 (A 1,%)
B, 2,y)
(A, 3, %)
Pair-Wise (PW) 2 (A 1,x) B 1,y)
(A2,x) B,2,y)
(A, 3, x) (B 3y)
(A -y) B - x
t-Wise (TW) t
All Combinations
(AC)
Base Choice (BC) ( base choice : A, 1, x
) (A 1,%)
(base choice) B,1,%
(A 2, %)
(A, 3, x)
(A1)
Multiple Base Choice | base choice base
(MBC) choice
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ISP Coverage Criteria Subsumption

All Combinations
Coverage

AC

T-Wise Multiple Base
Coverage Choice Coverage

™ MBC

Pair-Wise Base Choice
Coverage Coverage

PW BC

Each Choice
Coverage

EC

Introduction to Software Testing (Ch 1-5), www.introsoftwaretesting.com © Ammann & Offutt
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Stepl.

Step2.

Step3.

Step4.
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1 al | bl | cl1 | dl
2 a2 | b2 | c2 | d2
3 a3 c3 | d3
4 c4
>
A B C D
1| al | bl | cl | dl
2| a2 | b2 | ¢c3 | d2

n|l a3 | bl | c4

d3
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212 1 2
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23 (C) Keizo Tatsumi 2008
(ATAF)
v
v  ATAF
v
v
v

24

(C) Keizo Tatsumi 2008




25

(1983 )

(ATAF)

Keizo Tatsumi 2

ATAF

26

Keizo Tatsumi 2




Vv

B |
cl| |bl
c2| [b2

a

al
a2

a B
N —— 1 Ixljalibl
2 |x2[a2|b2
3 [x3
< >
- ™
1 |E[x1]a2
- 2 | R [x3]|a2|b2
N
< >
S —— < >
4 N\
a |
1 |x1|al|bl
2 |x2[al|bl
\L 3 |x1l]a2|bl )
(C) Keizo Tatsumi 2008
< > <
a N /~
A B C A B
DEVNAME DEVNAME
1 1
@ )
2 2
3 3
> 8 )
—
4 ] 4 9
o % o

(C) Keizo Tatsumi 2008




_________________________________________________

29 (C) Keizo Tatsumi 2008

30 (C) Keizo Tatsumi 2008




ATAF (PC )

P& PC-ATAF: "=

i B c D E F |
ADiE BdilE C i ABCOEIRL A BCoBEiRE) |
T 1M FE TOIEDEEL 1M E TOEDCSEL 1~ M ETOEDE A=B>C Ak 2 + Bk 2 = C# |
2 HaR L UARE L IEOE WL L A E LOEDE ML URF LEDE A-C>B Bt 2 + ok 2 = A# |
3 0 1] 1] ExA>C Aok 2 + CweZ =B [
4 |AmEE BOER BIDEEEE B>C>A EA=ARELD=F |
5 |BEENLISNDENIE SERLLShENE RERLShRN i C>A>E A+BEC |
6 | BHBELIANOITF( D S BB F (S| HELAOIIF( IS C>B> A B+CEA |
7 A=B>C A+CEE |
3
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B 3 1M ETOIE. .. | 1~MHETOE. .. | 1~MEETEE. .. A>C=B BhEZ + Ok, .. I
5 4 1~-MEHETOIE. .. | I~MEETOE. .. | 1~MEETDE. .. A>C>B EA=AREL. .. I
5 1~-WaETOE. .. | ~WaETOE. .. | 1 ~HaETOIE. .. B>A>C A2+ S, 1]
B 1--MaHETOE. .. | I~MEETOE. .. | 1~-MHETOE. .. Bx>a>C EA=AREL. .. &
7 I~MaETOE. .. | I~MWHETDHE... | |~MHETOE. .. E>Cx>A ARES + CRHE L !
3 1~-MeHETOIE. .. | ~MEETODE. .. | 1~MEETDE. .. E>C>A EA=AREL. ..
9 1~-WaETOE. .. | ~WETOE. .. | 1 ~HaETOIE. .. C>A>B A2+ B,
10 1--MaHETOE. .. | I~MEETOE. .. | 1~-MHETOE. .. Cx>A>B HAZAREL. ..
il 1M ETOIE. .. | I~MHETODIE. .. | 1~MHETEE. .. C>B=A AREZ + Bk, ..
12 1~-MeHETOIE. .. | ~MEETODE. .. | 1~MEETDE. .. C>B>A EA=AREL. ..
13 1~-HAHETOE. .. | (~WHETOHE. .. | I~WNETOE. .. A=B>C EAZAEL...
14 1~WHETOIE. .. | 1~WRETOE. .. | | ~HHETOE... A=C>DB EAZAREL...
15 1M ETOIE. .. | I~MHE TODIE. .. | 1~MHETEE. .. E=Cx>A EASARELA. .. o
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BACKUP
)

BACKUP

[ DEVNAME( )]

x*
HLENAME({ = })

DUMMY

(2)
BACKUP

(3)

DEVNAME( )
DEVNAME
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)DEVNAME, FILENAME, DUMMY, *, (, )
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[ DEVNAME( ) ]

FILENAME({ > })

IF BFRAE = MiEEeE
THEN $KAEfE = “B/MEL Y/INE", “B/ME".
DUMMY “hRSE”. “ERAME".

“BRRELYK/E . “HEERY”

IF -« -

1 Disk Tape FPD
A B C D E 3
DEVNAME FILENAME | DUMMY 1
2
3
1 * .
1 5
@ ) 5
2 7
@7 )
IF Disk
3
@ )
4 9
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Pairwise

L"Pairwise Testing - A Best Practice That Isn't"(Bach,Shroeder)
Pairwise testing fails (paiise )
» when you don't select the right values to test with. ( )
« when you don't have a good enough oracle. ¢ )
 when highly probable combinations get too little attention. (
» when you don't know how the variables interact. ( )
Develop Skill, Take Ownership, but Do Not Trust "Best Practice."

PictMaster/PICT HAYST
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