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Supachai Supmak : Prioritization of Mutation Test Case Generation with

Centrality Measures. Advisor: Assoc. Prof. Yachai Limpiyakorn, Ph.D.

Mutation testing can be applied for quality assessment of test cases.
Prioritization of mutation test generation has been a critical element of the
industry practice that would contribute for the evaluation of test cases. The
industry generally delivers the product under the condition of time to the market
and thus, inevitably to sacrifice software testing tasks, even though many test cases
are required for software verification. Using a social network centrality measure to
prioritize mutation test generation. The source code with the highest values of
PageRank, will be focused first when developing their test cases as these modules
are vulnerable for defects or anomalies which may cause the consequent defects
in many other associated modules. Moreover, the approach would help identify
the reducible test cases in the test suite, still maintaining the same criteria as the

original number of test cases.
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Aadeladeasuinynvesdiniiun1siundusie Fortran-77 (S¥UU Mothra) W
HaansgnUSULInAY Java fiasifiunisiignitnualilumisnan 1 fie dadnfiunisignld

AaRAlusyuU Mothra [4]
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M13199 1 daniiunisignldnasalussuu Mothra [4]

AALTUNITTINTY

ANadUY

Absolute Value Insertion (ABS)

wnlvdnatusazdnay haziwaddes) Ingdandu
abs() negAbs() way failOnZero()

Arithmetic Operator Replacement (AOR)

v Y

LNUNAIANAUALARINTL (+,-,% /,**Uaz %) AI8F7
AUTUNITOULAALAT UDNAINT PARNUNAILH2

Fndunsimdunlay leftOp, rightOp tag mod

Relation Operator Replacement (ROR)

UNUNLAALAIANTUNTITIFUNUS (<,<=,>,>=,== =)

Tagdmiiun13ou ¢ wazlae falseOp wag trueOp

Condition Operator Replacement (COR)

LNUNAIRHULAaE S (and-&&, or-k wagluiinis
Uszidiumuidouly-&, wisliufin1suseliumudoula,
wazlidifiauwin-A) dredanndunisou 9 wazlae

falseOp, trueOp, leftOp Wag rightOp

Shift Operator Replacement (SOR)

LNUNAIANTUNTAARINLL (<<,>> WAE >>>) AY

Y

2aLliunsdulsiazsi tazlay leftOp

Logical Operator Replacement (LOR)

LNUNNISNATUVDIAIALTUNTTLAUTALAALH I LAY

1ne leftOp wag rightOp

Assignment Operator Replacement (ASR)

LNUNAIANAUNITAVY (=,4+=,-=%= /= %= &= —

= N= <<= >>=>>>=)

Unary Operator Insertion (UOI)

LNSARIAWTAUNITWARLAD (+,-,), hAE ~) NBULAAY

Hnauingnuseian

Unary Operator Deletion (UOD)

AUAIANIUASOANIULARLAD (+,-], LAY ~)

Scalar Variable Replacement (SVR)

WNUNWAREI18NITAIEAINUTDU 9 NnUTEIaNg

wingaudalsenalilureunnutagiu

Bomb Statement Replacement (BSR)

WAL AFIR 8T Ty Bomb() ke
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[

2.2.97738MNe2084

2.2.1. Automatic Test Case Generation and Optimization Based on

Mutation Testing

1u3Telae Y. Du wazauy [5] liauedsnisasiayanstivaaauamnIngs lagd
Uszasdlun1saiansaivegeyu nnsauesIdnlunsimdumelsnmegeuiimduy
wuunsiden Jaduwmedialunisandiviudeiinnainvedlusunsy dwsunisnaaeuiwndu
/NIAINE A8vINIsdenAIAiiun159n 19 feliunislindeios 5 dadndiunisiy
~ | 1 i 1Y) PN ] = av ¥ o Y
N13VAERY NIENAARUEElLAAIAINITLUSHWRAENINNTT 95 % Femgwuunlauiluaia
= a a o v & ad a o . . =
NIUNAFU NTIUNTNATRUTINTUMIBTUNDUTTLTINUFNTTU (Genetic Algorithm) 1il®
Wisuiisudunawisnisuaziasesdoadvazlagansdivaaouiiicunsoungunstinadeu

gawazlnzuuulinuntuingdu Rdvasuldianageuiismedansmagey

2.2.2. GUI Test Case Prioritization using Social Network Analysis

1uidelny CMaitrikul wag Y. Limpiyakom [6] ldiausnisinaiaanuidy
s IS s a a a v v v [ L= | I
Audnans lnelignuszasAiiey seiliudssansainnisindunuanuddy IngiuSeuiiiey
o w ! & A I a a L% a L4 ) ! (% L4
Anuddgveiasilanduluniatienusediu laon1sianisinssiiasednedenuuayld
iednduduaudfyveansdinegeu Jenisinlaun Armnudugudnaidaginainnis
Aunand Aaudugudnatdlaeinainainulnade mausad lunismageunsdivagouiie
v adaaa = v Y a DA S o= v
AUMTsNANgANausaduMteRananlasNgaluseun1svadey Nt Jufinteyanis
nadeu 10 seunaeasyezainisvagdsy asuldinAanudugudnaradunisduisnisg

'
1Y [ P a

ddglunsimsgiaseviednundudou lunuideidedinisindraudnansunldine
Ina1numLEIAYensainageuLn lukaznsainageuludlussuuruialvg dnsainageu
11nN11 100 nsdlamSuneaflendu lusguu Wongnai RMS fiunfiagiinnsnaasuidusie

dUanii laglafinnsdaaiduanudidy n1sneaeslaandunisiieusyilulsz@nsninnis

N

[y o

parsuaNdIAylasUSsuisuAmUEAYIBsusiazutnTluAIeunY TnaAndentInsng

[y

il Aeudugudnandlaginanarfunans Aenuilugudnandaeinanaulndda e

(% s J v s

audugudnaidiaeinainnnmesinuusianis warduduna Wenadnsvowraznisin

Ya v o

lpsunsdamsuan §idehnisnaaeuainnsiinegeuiomIsnanaalunismyemanaiale

Y

Safign 9ntiu Jufindoya 10 59UT0ININAGOU IBAUMIWINNNRNZAN s auigaiu

9
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nsdinaaey nanuideazlin arrnudugudnadlaeinainAidunalsiusednsainunn

q

'
[

an dannduarmnudugudnardaeinainaninmesianis agalsinu ldnuseduaiy

=)

Y (Y

Jeauunideerd Ay seninmsianed Weannruiavestaya Ansiuveenisaiiuay

o

YY)

A8AINATI LAPIAINING 5

=
Merchant .
Test Cases Y
] SNA
New Test Case p———— Network Centrality
sequence TCP

Al 5 Jupunsaiiueide [6)
2.2.3. Social Network Analysis in Software Testing to Categorize Unit Test
Cases Based on Coverage Information

u3delae N. Koochakzadeh wag R. Alhajj [7] liiiaueisnisussendldinaila

A 1

NFIATIEAATEUIEN T AL WeasUsuianvenIainaaau IiATauAqUANAIINABINTT

'
a

nymlaseviefignasne Useneumeyanstinadeu visensanaaeuiinvuabiidulvusuay
Wouanuduiusvedinualimeaudens AIEAUNUANNINYBINTUNAZOUIINNITIA
a v §fw . < (] Y] v 6 1 . <
ANUAYINUSAUNETY (cohesion) WANLAY TAAUFUNUGTZIIN (coupling) WAALAA ey
4ATNENSUTHULTBUAULANINIAULUUIINMITNRUINITNAGDU FINaansTIlAInnITaaes

Aowndianaunsadausziavvasnsdineaeulasnlulflaenisusuugenannesauiinng
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LUIAALLAZATNISIY

AMTINTTANTUNUITY UTZNDUMBTURN 6] AILAAIAINT 6 LAAIAINTINVDINT

ANTIUIIUIY

Omise application under
test

Generate mutator by
Stryker

Generate report by
Stryker

Define source code as
node and mutator as
edge

/Stryker mutation report/—

Perform mutation
testing

Prioritize mutated
source codes via
Gephi

ANT 6 TUNDUNITAMRUINUITY

3.1.m9n3euteyanaaey

1A5an1590sAKIT Omise (8] (MM 7) QARAILIVULIAIEAIYINNEATUR Tner o

Jun Hasegawa waz 8asas nesaan saudefinau ussuuiviglunsdeuseszuunisly

3ot aunsadeasluduasetievatsn Ny TudIuTDIN1 T35 IR U 9)

fusnsdanismsvinunasudeyannegsliegluntiiseisisy (dashboard) wag REST AP

@ a s N a s v = v ' a s & 1 Y] Y
L‘UuauwlEJiL‘W%‘VI‘Jz‘UUﬂEJ&JW’JLG\@iﬁENi%UUI%LWEJLLaﬂLUaEJuleEJ?,qJJamuaumaimm’nmulﬁ

819UaanNy

Hhx *@

£ Other Bockmarks  [E] Reading List

B omise / omise-node  pusiic

¢>Code () Issues 9

¥ master -

@ canfowler Merge pull request #152 from omise/danfowler-patch-1 .

[ i R R )

11 Pull requests 11

¥ 43branches  © 23 tags

types pdate attributes
.eslintrc

gitignore add charge schedules list
.npmignore
CHANGELOG.md Release

README.md Update README.md

n request body (#145)

Lint project and ensure test cases

@watch 20 ~

[+ Insights

Go to file

v 92achf?

13 months ago

3 years ago

Y Fork 45 7y Sur 87

About
Omise Node.js Library

& wvew.omise.co|

w
® 29w
% 4B forks

Releases 7

© Rele
on e

+6 relea:

Packages

M7 7 esalanannszuulediwe [8]
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3.2.01585190UNUs

30930 Stryker Mutator [9] ava¥iunudtuegiuhensallunsideuresaldn
usiaziladdu saufsifidunisiinmdu (Mutation Operator) [10] fignrmualilussieil 2
Ao wiaznwnAaviinsadedisidunsiamduiunitoosunedednvasianigluusagin
wnud Tneisuduazldeda stryker run Tulpsenas Omise wiald Stryker vnisawnuges
slammamuamnlinunsdinaaoufiannsosfinunudld agyinsasidunustuananges

glan lngussvinaunsiansdisgasalaniiuingn Stryker wagussindleuansiemaselannany

[y [

s Y ! d'
Wuq ANFIDYNAINN 8

#249. [Survived] ObjectLiteral

- {

- 'key': configl'secretkey'],

- 'omiseVersion': config['omiseVersion'l],
- }

+ {3

Ran all tests for this mutant.

#250. [Survived] StringlLiteral

- 'key': configl'secretKey'],
+ 'key': config[""],
Ran all tests for this mutant.

#251. [Survived] StringlLiteral
- 'omiseVersion': config['omiseVersion'],

+ 'omiseVersion': config[""],
Ran all tests for this mutant.

A9 8 damtunisiamdunnulugeselan Account js



A1319% 2 AvAHuNINENUEYURN Stryker [10]

AIAIUNT YaiulAn Yasuldnnarewug
Arithmetic Operator a+b a-b

a-b a+b

a*b a/b

a/b a*b

a%b a%b

Array Declaration

New Array (1, 2, 3, 4)
(1,2, 3,4]

new Array ()

[]

Block Statement

Function tryTesting () {
Console.log(‘Test’);}

Function tryTesting ()

Boolean Literal true false
false true
l(a==b) a==>b
Conditional Expression while (a>b) while (false)

Equality Operator

a<=b,a>=b

a>=b,a<=b

a==b al=b
al=b a==b
Logical Operator a&&b allb
a?”?b a&b
Method Expression endWith () startswWith ()
startswith () endsWith ()
Object Literal {foo: ‘bar’} {1}
Optional Chaining foo?.bar foo.bar
foo?.[1] foo[1]
foo?.() foo()
Regex Aabc, abc$ abc
[abc] [Mabc]
\d \D
(?=abc) (?labc)
String Literal “foo” (non-emprty) “r
s”foo ${bar}” (string interpolation) s””
Unary Operator +a -a
Update Operator a++ a—-
++a -a

24



3.3.M1585145189UaTUNaA8 Stryker

25

Stryker masanvinnsaunuresslannaauaras sl unuiEsadu agviinisasna

enuagUnaeenundulng html nelulasanis dedhdeyaluldlunisuszsuananely

Ingaulanmvesalan wazgesulannatgug denimi 9

& @ File | C/Projects/omise-node/reports/mutation/mutation htmi#mutant 2 % » 0O
REQs HR_TTAIT ™ Management tools Ciervo Othe
& Mutants Tests
All files
& g0 &
& s o o o
ot G P @ e e &
R G O o o W N s
File / Directory B Mutation score S S o PR Y <% 48"
m Allfiles = 1952 62 211 11 90 B0 73 301 392
errors/api-errorjs 000 0 0 0 2 [ 0 2 2
W resources i 270 4 184 0 0 0o 0 4 144 148
apijs 5049 42 43 W0 8 Q 0 52 51 103
apiflesources js 1753 16 S 1 75 ®B 0 17 80 15
loggerjs 000 0 19 0 5 0o 0 0 24 24

A9 9 S1BUATUNAME Stryker
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3.4.NMIMVAUA LAUAKALLEULT DL

[
Va v [ tY

al' & v s Y v ¢ a v ) ¢
A1NNTINN 9 N'J"UEJ‘V]']ﬂ'ﬁLﬂUm@Ha%@ieﬂIﬂﬂﬂaqEJWUﬁqVN‘ViﬂJ@Vl@%ﬂ"lﬂiﬁﬂaﬂamuﬂlwa/

Y

15U (File/Directory) tnaisuLivainlnduuasaimiuaisu antuihdeyaiiuinsaslu
g Csv visanslnd laeyt Iva Node.csv Useneuluaae Id uag Label d@iulwa Edge.csv

Usenauluaay Source Target wag Mutated o1 dglusunsy Gephi F1uauidg

[ (% [
v v [

VaviaA 301 $78M15 W1IINTIWIUVBILRSTIANNAERUTIMUATIAATY AT 10

x| =] x| AutoSave Edge v 0

File  Home Insert Pagelayout Formulg File Home |Insert Pagelayout Formulas Data

© . Eﬁl X Calibri Jal| 2~ Eﬁ & Calibri v

v v v ~ U « " A .
QI Paste Da B I U K, G Paste E@ B I U A A Alignme
- S HEv OvA- -
Undo Clipboard I~ Font Undo Clipboard [ Font N

Some features might be lost if you save

(i) POSSIBLE DATA LOSS Some features might be los (i) POSSIBLE DATA LOSS

format. To preserve these features, save

K22 v fx 116 o fe
] B - D A B C D E
1 d Label 1 Source Target Mutated
2 1 lib/errors/api-error js 2 1 1 function ApiError{message) {}
3 2 lib/resources/Account.js 3 5 1 this.name = "";
4 3 lib/resources/Balance.js 4 3 2 [, 'updateAccount],
5 4 libfresources/Capability.js 5 4 20
6 5 lib/resources/Charge.js 6 5 2 'key': config[™],
7 6 lib/resources/Customer.js 7 6 2 'omiseVersion': config[""],
8 7 lib/resources/Dispute.js 8 7 3 var balance = function{config) {};
9 8 lib/resources/Event js 9 8 3 return resource.resourceActions("",
10 9 lib/resources/Link.js 10 9 3
11 10 lib/resources/Recipient.js 11 10 3",
12 11 lib/resources/Schedule.js 12 4 30
13 12 lib/resources/Search.js 13 11 3 'key': config[™"],
14 13 lib/resources/Source.js 14 6 3 'omiseVersion': config[""],
15 14 lib/resources/Token js 15 12 4 var capability = function{config) {};
16 15 lib/resources/Transaction.js 16 8 4 return resource.resourceActions{"",
17 16 lib/resources/Transfer.js 17 9 a4,
18 17 lib/api.js 18 10 arm,
19 18 lib/apiResources.js 19 4 40
20 19 Iib/logger.js 20 11 4 'key': config[""1,
21 21 <] 4 'omiseVersion': config[""],
22 22 13 5 var charges = function{config) {};
23 23 8 5 return resource.resourceActions{"",
Node ® Edge ®

AN 10 ANSAAUALAUALALLEULTDUYDILATINS Omise
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3.5.m3vndnugesalannateiuglagldiaiesilo Gephi
AIdelaungesglanninuaundnaiduiieasnansdnageumeniteinaininudy
Augna1s Usznaudie arszauanudugudnats manudugudnanslaginainAdunans
i & ¢ Y va I3 ° v & s Ty A
Apudugudnardlaginainarulngda wawsen lnenmuali nue Wuvesalanniay

Wt Stryker uazidudon Wusesaldnnatanug

3.6.M5vMsnaFRURITNdY
nadnsnlgannsiaadiunsdinaaeu sxgnihundunasilunisidenseniuunsd
NAFBU AININT 11 uanIfeg19nsainagaulaIweselan Accountjs lnaanuaurn1sideu
=~ & Y o o o ¢ Tv v cad A A % P
nstinaaeuavan Izfesdnilitwestlannateiugiiniedile Stryker as1goanuiieannis

R0l 389 UNNIBINLNATUNUTDSTLAR

var chai = require('chai');

1

2 var expect = chai.expect;

3 var config = require('./config');

4 var omise = require(’../index')(config);

5 var testHelper = require('./testHelper');

6

7 describe.skip(‘Omise’, function() {

82 describe('#Account’, function() {

9 it('should be able to retrieve an account’, function(done) {
10 testHelper.setupMock('account_retrieve');

11} omise.account.retrieve(function(err, resp) {

12 expect(resp.object, ‘account®);

13 expect(resp.id, 'acct_123");

14 expect(resp.email, ‘test@omise.co');

15 done(err);

16 bs;

17 | 9H

18

19;? it('should be able to update an account’, function(done) {
20 testHelper.setupMock( 'account_update');

21 omise.account.updateAccount({

22 ‘webhook_uri‘: 'https://omise-flask-example.herokuapp.com/webhook',
23% }, function(err, resp) {

24 expect(resp.object, *account');

25 expect(resp.id, 'acct_123");

26 expect(resp.email, ‘test@omise.co');

27 expect(resp.webhook_uri, ‘https://omise-flask-example.herokuapp.com/webhook®);
28 done(err);

29 | 9 H

30 b;

31 |9

32 s

a o 1 = s v .
AN 11 LLE‘WNG]’JE)EJNﬂiﬂJVl@ﬁE)U‘U@Q‘U@i%Iﬂ@ Account.js
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3.7.11991EUNANTNAROUTUNTUAY Stryker

ndnlansaineaeu §Idevinisnageuszuulaen1sldrnd stryker run tive

adouimdu lnanadnsilaannaIesdie Stryker Sundnuazanugignimun [11] 1ilu

v
a = v 4

A I [ a v ¢ a S - ¥ (3
M1547 3 Ap AeBulENaINEIINNTUSHIuYANSavaaeuninduiureselAnnaneiugly
1A3397115 Omise §1yansanagouoanuuusiunuAladzLaniduIuATLULIIWMTY wag
zuansIwINiundungna (killed) mnldaunsaghiiunudliasuansdnuiuiiuntuiisen
aa . = A o & Y a 1Y) &

W30 (survived) minnsanaaeuiiu maaeutulanzuuTundY 100 % YOINITTUUIL
anusaasulad yansaivaaeuvihinisendunduls ueess geselAnignasiudileidunis
o d' IS % o 4 ] 1 vYa [SY v A a sg %
auilnileuiu iligansdnageudwalviaiuaiunsalunissrdimdunfaduiu
Handunadieduls danmil 12 wanwaansainnsawnuiiandu lnsadrensanaaoui

9199991NFA L TUN1SNAT D9 BNTITNY

o o @
8% & o e & e
LA S o8 aef > G o
o B é,o“b S @&“"L o
File / Directory B Mutation score S S S T g

W resou rees 2 338 430 5 143 148

countis 62508 30

=
e o o & o o

e o o © o © o

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

e o e 8B & ® © 6 & e © © 5 5 o o
© ©o o o © © © © © © © © © © o o

a
0
0
a
0
0
a
0
0
0
a
a
0
a
0
0

5
5
]
]
0
[}
0
0
000 0 9
]
]
0
[
0
0
]

© © @ 8 ®© ® © © © ©® © © ©°o e w

Transfer.js 0.00

AND 12 dwnuinmTuaINeesalanuadlasinig Omise NUNSAENAFDUNITDISUTINTU

12 0
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A0NUVIALUASN

ANasune

Mutation score

8M31508aL VIR ILNUATINUATIATIINY

Killed Srunuresnsainndevetetesninsdiidumadly
%msﬁﬁumuﬁgﬂa%’m

Survived $nnuvensaineae T mundilidumarluvar i
WuAgNase

Timeout Sruuvesnmssdunsnageufidwaliuuaaily

Yz NTuuignase

No coverage

U INIANAFRUNLIATOUAGUTILNUATION

A51aariINUAN Survived

lgnored

uInveshuuanlilagnuaaey

Runtime errors

FIUIUVDINTNAABUNYN AR TBRANANN LU N5
NadaudInn OutOfMemoryError ©30n15% bal

A11N50ATITALAR LR

Compile errors

FIUIUVRITIWNUAN Y AL ARTBRANAIA I UNTS WU @

TUsunsu (compile)

Total detected

FIUIUVDINATINVBIIUIUNLN (killed) hagnuIU

AnuALIaT (timeout)

Total undetected

FIUIUVDINATINVBITUIUNTOATIN (survived)

wazduaunlinseunauNITVAaay (no coverage)

Total mutants

FUIUVBIHATINVDITIUNANYTAl (valid) I3

Mlydauysal (invalid) wazdruiuililignnaaey

(ignored)
Valid SIUIUVDINATINVDIT TN SIaNY (detected)
wazswauililanunsansiany (undetected)
Invalid UV INATINTDITIUIUTBINTNAFDUTVINTH

a ¥ a

AYDRANANA (runtime errors)

A o 1%

M lmAndaRanatnlun1swualuswnsy

LAZITUIUYDIN?
LNURA

(compile errors)
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ANINAABDILATNANTIINAA B

=

miAfeiitiaueuuminisinssidenudugudnaafietadfunisadansd
naaouiiundu logldizn1sinseinsetnedeny wasnguinsmunlddnsuingznag
ffunstmduiisiusuainlasinmseenduwailadafing neld Stryker Wundosdlolunis
afumsnaneiusiAnfuresalinduatu meldmaiaunlunwvananiviiaenadoiy
Tassnsitandne wagld Gephi iuadesilielunsfnymguivesnsm sudddiionns
aantetedinuvosiuansiignssyidulnuauasiduiidenlssssninsnumm iy @
LuNesNTiesgiiaierisamiuannsnodueteyadednlunisiadifunsainensd

a v Ao & o (YY) 13 ¢ O a v Y 1 &
NAADUNANTUNINTUFNRTUUNNAFBUTONALIT SUUG]E]‘Lm'ﬁVl@aENE]ﬁ‘U’]EIIUWJGUEW]@VLU‘LJ

4.1 w3esilanlglun1sneass

va o

Tunisneaesdl f3deladenldwsaiisn Stryker [91 Fuduganduislomusassy

Y

(%
=l ¥

dwsunisneasuiinndu Imsuidsntasiaiinudunisiundu iensvyseliugansdl

= oA v ' PN A Y Py v
'V]ﬂﬁ@‘U E]El W@JGU'PJQI‘W’J Miasﬂi’]‘UﬂWTP)Q‘Vlu@ﬂLWU@"\)']ﬂﬂ’]'ﬁﬂ@ﬁa‘UVI’JVLUVluﬂ‘ﬂ@ﬁ@UifﬂW@ﬁ@U

Y

(%
[ Y

lnganuisaiinisindalans Ingldamdaunsudsn A5 4 fe gamdslunisings

Stryker lngyaAdaa1nuil 1 1Jugardsdmsunisiang Stryker aqUuLATOY d101505035U

'
=

fisluszuuUfiAn1s Windows uag Mac OS dffidslidonszuudfoanis Windows fu

a

szuUFiRnsvdnlumsihenuideluasd yaddadiiui 2 Aoyaddadmiunisivug

Y a s 1 a6 all ¥
AMANBMUZAY 9 YBILUITUIIN LTU FULUUIDITI89U wsudsnildlunimaasu 1Wudu

yamdsdfugarine Mifieduiunisadefdiiunisssiansng @ aneesaldndunuuiie

Tglunsuseiliugansainageou

M13197 4 YaAdevaaATaila Stryker [9]

0
[

a1au YARE

1. npm install -g stryker-cli
2. stryker init

3. stryker run
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va v

wonand §delddenldlsunsy Gephi [12] Wuseduaslomugase dmsums

Y

a519n519 N153LATIEANIINKAZLASEUY TReaINu1TaviNNIsAnAIwasAIUlnanlans Fa

a Ya v

nestuRiiAselddmsuns@nuuaziaiun e Gephi version 9.0.6 Tnefiaunsafngalava

Y

va v

TusgUuUf RT3 Windows uay Mac OS Seffifeidonfnkuussuuujifinis Windows

Y

Wundnlunisvinddeluasadl
ludruveanisdeuyansdnageu §Idelaleunsdinaaounvinlidudnluls
(automate test case) A2uusULISN Mocha [13] Wuwsuidsnndeuldegrauinlunnsg
a o X Y a 6 4d o . ¢ s
NAFBUTEUUNNAUITULIAIAT®I9118ASUR 7191970 UU Nodejs wazlulusiiwes
anwazn1INAdaULUUaEdlasila (asynchronous testing) vi1ladne Liesanidunuues

Falasia nisveaauiaznaasuldudisu

= v

4.2 MmawseNyntoyanlilunimeass

q

19anda stryker run A18lulasen1s Omise 91nUWY Stryker AgvinnsaLAULRSHLAR

£%
=2

s Woadweseldnnaeiuiuarasunafiiniu nswisugadoyaiiieliluniniig

€

Toyalui Gephi dlusesudastoyaainfinsuidsn Stryker generate aanudulwd Csv

Y

<

Fudulnddoyaaesalsntinueniu Usgnausiy Tdfithausndn “Nodes” wag lndida
Usn3m “Edges” Tae/lnld “Nodes” aziidnwaizssdl 1. Wddesusznavludoneduiusni

Fowradedn “Id” wiededdnunsng q 2. Tudruvesreduisy 9 uwﬂmmmmsam%w%
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50} it('should be able to create a charge’, function (done) {
51 testHelper.setuptlock( ' charges_create');

52 var charge = {

53 ‘description’: 'Charge for order 3947°,

54f ‘amount’: '100000°,

55§ ‘currency': ‘thb',

56} ‘capture’: false,

57 ‘card’: tokenld,

58 b

59§ omise.charges.create(charge, function (err, resp) {
&0 expect(resp.object, 'charge');

61 chargeld = resp.id;

62 expect(chargeld).to.match(/*chrg test/);

63 expect(resp.capture).be.false;

64 expect(resp.paid).be.false;

65 done(err);

66 12N

67 1

68

&9 f it(should be able to reverse a charge', function (done) {
70 testHelper.setuphock(' charges_reverse');

7 omise.charges.reverse(chargeld, function (err, resp) {
72 expect(resp.object, ‘charge’);

73 var reversed = resp.reversed;

74 reversed.should.be.true;

75 done(err);

76 1

77 i
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141 it('should be able to killed mutated (ObjectLiteral) in charges', function () {
142 testHelper.setupMock('charges_list');

143 const apiGetStub = sandbox.stub(api, ‘get');
144 omise.charges.list();

145 expect (apiGetStub.withArgs(

146 {

147 key: "'321°,

148 omiseVersion: '2019-05-29',

149 path: '/charges',

150 body: undefined

151 }, undefined

152 ).calledOnce).to.be.true;

153 1
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90 it.skiﬂ('should be able to killed mutated in ', function () {
91 testHelper.setupMock('disputes_retrieve');
92 const apiGetStub = sandbox.stub(api, ‘get');
93 omise.disputes.retrieve();

94 expect(apiGetStub.withArgs(

95 {

926 key: '321°,

97 omiseVersion: '2019-05-29°',

98 path: '/disputes’,

99 body: undefined

100 }, undefined

101 ).calledOnce).to.be.true;

102 s
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-] ]

1 ‘use strict’;

2

3 var resource = require(’../apiResources'};

4

5  var disputes = function(config) {

6 return resource.resourceActions('disputes’,

7 ['1ist’, 'retrieve', 'update’,

8 *listOpen’, ‘listPending', 'listClosed'],

9 {'key': config['secretkey'], ‘omiseVersion': config['omiseversion']}

16 )

1}

12
13 module.exports = disputes; ‘
14
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{ {}
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}
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32 it.skip(‘should be able to killed mutated in capabilities', function () {
33 testHelper.setuphock('capability retrieve');
34 const apiGetStub = sandbox.stub(api, ‘get');
35 omise.capability.retrieve();

36 expect (apiGetStub.withArgs(

37 { key: "123',

38 omisevVersion: '2019-05-29°,

39 path: '/capability’,

40 body: undefined}, undefined

41 Y.calledOnce).to.be.true;

42 I3 H
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1 ‘use strict’;

2

i var resource = require(’../apiResources');

a

5 var events = function(config) {

[ return resource.resourceActions(’events',

7 ['1ist’, ‘retrieve’],

9 )i
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12 module.exports = events;
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{'key": config['secretKey'], ‘omiseVersion': config[""]}

N

{'key": config[""], 'omiseVersion': config[‘'omiseVersion']}
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return resource.urceAc(ions("",
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{'key": config['secretKey'], ‘omiseVersion": config[""]}

0.

{’key": config[""], ‘omiseVersion": config['omiseVersion']}
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return resource.resourceActions("",
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test omise cards.js 16 0.0 0.0 0.03553
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test omise charges.js 17 0.0 0.0 0.038063
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