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Test Design Techniques Presented
in ISO/IEC/IEEE 29119-4

[ | : ]
Specification-Based Structure-Based [ Experience-Based
Techniques Techniques Techniques
(clause5.2) (clause5.3) L (clause5.4)
f- a P
Equivalence Partitioning Statement Testing Error Guessing
(clause5.2.1) (clause5.3.1) (clause5.4.1)
- ™ - )
Classification Tree Method Branch Testing
(clause5.2.2) (clause5.3.2)
”
BoundaryValue Analysis DecisionTesting
(clause5.2.3) (clause5.3.3)
a4 -
Syntax Testing Branch Condition Testing
(clause5.2.4) (clause 5.3.4)
Combinatorial a Branch Condition R
Test Techniques Combination Testing
(clause5.2.5) (clause5.3.5)
°
Modifi iti isi
All Combinations Testing orlfigd Condl |onPeC|5|on
(clause5.2.5.3) Coverage Testing
T (clause5.3.6)
’
Pair-Wise Testing Data Flow Testing
(clause5.2.5.4) (clause5.3.7) 't a n a r
i 2N
Each Choice Testing All-DefinitionsTesting
(clause5.2.5.5) (clause5.3.7.2)
\
Base Choice Testing All-C-Uses Testing
(clause5.2.5.6) (clause5.3.7.3)
\
-
Decision Table Testing All-P-Uses Testing
(clause5.2.6) (clause5.3.7.4)
o ~ D
Cause-Effect Graphing All-Uses Testing
(clause5.2.7) (clause5.3.7.5)
\
-
State Transition Testing All-DU-Paths Testing
(clause5.2.8) (clause5.3.7.6)
\
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Input Parameter Testing

Event Driven Software (GUI)

Software Product Line
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'ﬁ'ﬂ‘ﬂ‘ B ESbug report [Zeller 2002]

B BFITFdebuggingflfEE [Song 2012]
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Xintao Niu, Changhai Nie,Yu Lei,Alvin T. S. Chan, ldentifying Failure-Inducing
Combinations Using Tuple Relationship. ICST Workshops 2013:271-280
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TABLE VI. COMPARING RESULT OF SINGLE FAULTY TUPLE

TABLE VII. COMPARING RESULT OF TWO NON OVERLAPPING FAULTY TUPLES

SUT ¢ Average extra test configurations Average covered tuples Efficiency
e PATH [ PATH NA FIC BS PATH | PATH NA FIC BS PATH PATH NA FIC BS
2 10.8 238 9.0 255 255 163.3 2.7 10.7 18.2
1 3 124 25.7 12.0 255 255 1404 20.5 99 1.5
4 127 239 149 255 255 147.5 2.1 10.7 9.7
2 1.3 247 9.6 S11 511 318.8 451 20.7 3.2
2 3 13.7 279 129 S11 511 263.8 374 18.3 20.0
4 149 28.8 16.1 S11 511 269.8 M3 17.7 16.4
2 11.8 26.2 99 1023 1023 624.6 ey 39.0 63.1
3 3 142 204 133 1023 1023 500.0 2.0 M8 36.8
- 16.0 314 16.7 1023 1023 498 4 64.0 325 29.0
2 132 30.1 103 2047 2047 1227.6 155.3 68.0 120.1
- 3 152 323 13.8 2047 2047 9545 134.2 63.4 68.0
4 17.0 341 17.3 2047 2047 928.8 120.2 60.0 524
2 13.7 313 104 4095 4095 24192 299.6 130.7 2324
5 3 16.7 36.2 14.1 4095 4095 1832.6 246.7 113.0 127.9
4 182 373 17.7 4095 4095 7436 225.0 109.7 96.0
TABLE VIIL. COMPARING RESULT OF TWO OVERLAPPING FAULTY TUPLES
sut | ¢ Average extra test configurations Average covered tuples in TRT Efficiency failure-inducing tuples identified
ise PATH | PATH NA FIC_BS PATH PATH NA FIC _BS PATH PATH NA FIC_BS PATH PATH NA FIC _BS
2 174 4.7 8.5 255 255 149.3 14.6 6.1 17.6 2 2 1
| 3 226 485 114 255 255 113.5 11.3 53 99 2 2 1
R 245 489 142 255 255 114.0 10.4 52 79 2 2 1
2 18.3 43.1 9.0 511 511 293.1 279 118 328 2 2 1
2 3 26.2 56.4 12.1 511 511 212.6 19.5 9.1 17.3 2 2 1
4 2.7 58.8 153 511 511 203.2 17.2 8.7 13.0 2 2 1
2 19.1 454 94 1023 1023 5774 535 25 62.0 2 2 1
3 3 28.0 60.4 126 1023 1023 402.6 36.5 169 31.7 2 2 1
4 34.7 70.1 158 1023 1023 367.6 29.5 146 28 2 2 1
2 20.7 499 9.8 2047 2047 1140 6 98.9 410 1180 2 2 |
Rl 3 304 66.5 13.1 2047 2047 769.1 67.3 08 58.2 2 2 1
4 386 78.6 165 2047 2047 673.9 531 26.1 40.1 2 2 1
2 24 545 100 4095 4095 22577 183.1 75.1 278 2 2 |
5 3 328 72.6 134 4095 4005 1480 0 1247 564 1094 2 2 1
Rl 42.1 £6.7 169 4095 4095 1249.1 97.2 472 723 2 2 1

SUT t Average extra &-st'conﬁgurations Average cowl_'ed tuples Emckn_cv
PATH | PATH NA FIC BS PATH | PATH NA FIC BS PATH | PATH NA FIC BS
2 25.0 55.7 17.2 255 255 158.0 10.2 46 9.2
1 3 340 66.8 21.7 255 255 119.5 7.5 38 55
- 410 72.5 242 255 255 111.6 6.2 35 46
2 27.0 58.9 17.9 511 511 307.2 18.9 87 17.1
2 3 39.6 78.4 233 511 511 221.7 12.9 6.5 94
- 480 85.3 27.6 511 511 198.0 10.6 6.0 7.1
. 28.6 63.5 18.6 1023 1023 600.7 358 16.1 323
3 3 426 85.0 244 1023 1023 4164 240 12.0 17.0
- 546 99.7 204 1023 1023 356.7 18.7 10.3 12.0
2 310 69.7 199 2047 2047 1179.5 65.9 204 59.6
- 3 46.1 93.7 255 2047 2047 790.2 4“4 21.8 30.9
4 59.1 110.2 31.0 2047 2047 651.4 M6 18.6 20.8
2 340 77.7 203 4095 4095 23238 120.4 52.7 114.8
5 3 493 101.5 26.9 4095 4095 1512.2 83.1 04 56.0
- 63.5 120.5 32.1 4095 4095 1203.3 4.4 M0 37.1
TABLE IX. RESULT OF IDENTIF YING NEW IMPORTED FAILUR E-INDUC ING TUPLE
correctly Identified tuples new imported faulty tuples ldentified incorrectly Identified tuples
T . PATH | PATH NA | FIC BS PATH PATH NA FIC_BS PGT PATH NA | FIC BS
2 601 T84 364 0 241 0 364 0 420
1 3 173 1568 728 0 618 0 478 0 840
- 1736 1960 1260 0 297 0 245 0 700
2 1170 1296 1080 0 189 0 190 0 216
2 3 2720 3024 2520 0 478 0 362 0 504
4 3190 4536 1890 0 2396 0 1607 0 2646
2 177 2025 1575 0 410 0 495 0 450
3 3 4182 5400 2880 0 2053 0 1625 0 2520
- 7569 9450 6300 0 3350 0 2156 0 3150
2 2688 3025 2475 0 710 0 913 0 550
- 3 6691 9075 4455 0 4194 0 455 0 4620
- 12363 18150 8910 0 11466 0 7635 0 9240
2 357 4356 2970 0 1252 0 1255 0 1386
5 3 10663 14520 8360 0 7119 0 5298 0 6160
- 23943 32670 18810 0 22370 0 I4<22 0 13860
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Xintao Niu, Changhai Nie,Yu Lei, Hareton Leung and Xiaoyin Wang,
|dentifying Failure-Causing Schemas in the Presence of Multiple Faults, [EEE
Transactions on Software Engineering (TSE), in press, 201 8(CCF-A).
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Trigger Failure
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Xintao Niu, Changhai ie, Lei Yu, Hareton Leung, Xiaoyin Wang, Jiaxi Xu, and
Yan Wang, An Interleaving Approach to Combinatorial Testing and Failure-inducing

Interaction ldentification, IEEE Transactions on Software Engineering (TSE), in press,
2018(CCF-A).




Usage: grep [OPTION]... PATTERN [FILE]...

Search for PATTERN in each FILE or standard input.
PATTEAN is, by default, a basic regular expression (BRE).
Example: grep -i 'hello world' menu.h main.c

Regexp selection and interpretation:
‘ -E, --extended-regexp PATTEAN is an extended regular expression (ERE)
-F, --fixed-strings PATTEAN is a set of newline-separated fixed strings
-G, --basic-regexp PATTEAN is a basic regular expression (BRE)
-P, --perl-regexp PATTEAN is a Perl regular expression
-e, --regexp=PATTERN use PATTERN for matching
-f, --file=FILE obtain PATTEAN from FILE
-1, --ignore-case ignore case distinctions
-W, --word-regexp force PATTERN to match only whole words
-X, --line-regexp force PATTERN to match only whole lines
t -z, --null-data a data line ends in © byte, not newline
ra . Miscellaneous:
-5, --NO-MESS3ges SUPPress error messages
-v, --invert-matc select non-matching lines
-V, --version print version information and exit
--help display this help and exit
- -mmap deprecated no-op; evokes a warning

Output control:

-m, --max-count=NUM stop after NUM matches

-b, --byte-offset print the byte offset with output lines

-n, --line-number print line number with output lines
--1line-buffered flush output on every line

-H, --with-filename print the file name for each matc

-h, --no-filename suppress the file name prefix on output
--1label=LABEL use LABEL as the standard input file name prefix

-0, --only-matching show only the part of a line matching PATTERN

-q, --quiet, --silent suppress all normal output

--binary-files=TYPE assume that binary files are TYPE;
TYPE is 'binary', 'text', or 'without-match'

-3, --text equivalent to --binary-files=text
-1 equivalent to --binary-files=without-matc
-d, --directories=ACTION how to handle directories;
ACTION is 'read', 'recurse', or 'skip'
-D, --devices=ACTION how to handle devices, FIFOs and sockets;
ACTION is 'read' or 'skip'
-r, --recursive like --directories=recurse
-R, --dereference-recursive likewise, but follow all symlinks
Locat b --include=FILE_PATTERN search only files that match FILE_PATTERN
\ » --exclude=FILE _PATTERN skip files and directories matching FILE_PATTERN
--exclude-from=FILE skip files matching any file pattern from FILE
--exclude-dir=PATTERN directories that match PATTEARN will be skipped.
-L, --files-without-match print only names of FILEs containing no match
-1, --files-with-matches print only names of FILEs containing matches
-C, --count print only a count of matching lines per FILE
-T, --initial-tab make tabs line up (if needed)
-Z, --mull print © byte after FILE name
Context control:
-8B, --before-context=NUM print NUM lines of leading context
-A, --after-context=NUM print NUM lines of trailing context
-C, --context=NUM print NUM lines of output context
-NUM same as --context=NUM
--color[=WHEN],
--colour [=WHEN] use markers to highlight the matching strings;
WHEN is 'always', 'never', or 'auto'
-U, --binary do not strip (R characters at EOL (MSDOS/Windows)

-u, --unix-byte-offsets report offsets as if (RAs were not there
(MSDOS /Windows)



Sequential Combinatorial Testing (SCT)
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Interleaving Combinatorial Testing (ICT)
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