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Abstract

As one of the lightweight software development methodology, the XP (Extreme Programming) is the
practical means to improve the productivity and quality of software through the pursuit of 4 values
- communication, simplicity, feedback, and courage. It appears, however, the TDD (Test Driven
Development), one of the practices of XP, has a problem, which is the unavailability of the test
driven development in case of the prolonged period of testing or the failure of securing the
independency of the test cases. This results in the emphasis on the importance of the Mock Objects
recently. The Mock Objects, the one imitating the faulty real code, has the fundamentals of
simplicity allowing even manual script but, due to the inefficiency of manual script of the Mock
Objects in a real life, it is implemented the Mock Objects Generator such as MockObjects,
EasyMock in Java. It is found difficult, however, to apply the Mock Objects in C language due to its
object-oriented premise as well as the absence of mock objects generators for C language. Therefore,
in this paper, it is presented the CMock, a Mock Objects generator for C language which allows the
easy creation of the Mock Objects, and the study is performed to verify the efficiency accordingly.
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import unittest, random
class DiceGame:
def play(self, playerOne, playerTwo):
if playerOne.rollDice() ) playerTwo.rollDice():
return playerOne
return playerTwo

class DiceGameTest(unittest. TestCase):

def testPlayerOneWin(self):
diceGame = DiceGame()
r = random
dice = Dicel(r)
playerOne = Player(dice)
playerTwo = Player(dice)
self.assertEquals
(playerOne, diceGame.play(playerOne, playerTwo))

T3 1. HAEFRDIHO| 2IsE 3=

Fig. 1T Impossible Code in Test Driven Development
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import unittest, mockobject
class DiceGameTest(unittest. TestCase):
def testPlayerOneWin(self):
r = MockRandom()
r._setExpectedRandomValue(6)
r._setExpectedRandomValue(b)
r.verify()

class MockRandom(mockobject. MockObject) :
def _init_ (self):
def _setExpectedRandomValue(self, aValue):
self. returnValue.addExpected(aValue)
def randint(self, min, max):)

O2 2. 2IHHE M5t I=

Fig. 2 Code Applied on Mock Objects
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¥ 2. EasyMock HAEES
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Table. 3 A Test List of CMock

EAE
ElAEH Holrsd EAEER
test Expect 7|CiZS A4St Foil AmRLS v
Nothi 7582t EROIFE true2 MESHEA|
othing HAE
Test test Flush 7Sk 2ot AMEgL0| MY MAEERIS
Expectation Actual 49 SHIE ASoh=X| HAE
Counter | test HasNo 7|chere HESIK| U mf SHIE
Expectations ASoh=X| HAE
test S AMBHoZ Expectation Counters
est Success A28 ZHos HAs
o Soreq | EAS Ul 291 HiE Sl
XDT_?S?“OH test Sorte Heelolox| HAs
test Multi 7|chzint Alxgte MHE=R| ok ciol
Unsorted o= MERS uf SHIZ RESH=A|
EHAE
test Multi 7|chzint Alxgte MHE=R| ok ciol
Test UnsortedSet SHglos SuNs o g
Expectation HSheR| HAE
Set test Unsorted 7|chzint Alxgis HE=X| b2 ez
st UNSOe] wmste uf gulz MSsiex| Has
test Unsorted 7|chigtnt Amgte MEER| ol
s DEZoZ MAIS uf 2|2
o xEsi=r| HAE
16 EX00t 5 gnt sl 8 el 248 NS
e o 28l RSSA| HAE
ntr
Test ‘ 710l Aol = Alo| 712
Expectation test Expect | ZICHZof &ifgioll = 7H oldel 22
Vap Two Entries | AXRS uf SHIZ ASot=A| HAE
Ov;f\i;[rite keyzt0| S5 220l “overwrite
Entry entry” HAX|7} EE=X| BIAE
] EIAE 474, EIAEA0|A 1274

9] HAEEE w2 CMocks Counter, List, Set,
Map9] 7IUi3te Adsla, & 1279 HAEA|AS
ok gt 9] BlAEE BF BRI, CMockE C
S A ZAAANG7 =N 71RAQ] a7 S 25

sha ok we = 9le Aol

34 CMock 7Hgt

CMocke] MEZ2AHAE XPolth (F 4)9) Zo] 4
HAEET QIFHAERT, M=y, UeAssic
T, Y=t desc

E 4. CMock 7Htof| 2ot T
Table. 4 Tools for CMock Development
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Table. 5 Test Case List

Eassolx o
test P{mr One | zappjofio] opple AliS slasiol BlaE
test Pmr TWo | majojofrt ol Alig FHEssiol Eire

test Roll Dice E2i29| roll() M=o Cist HAE

test Record

test Record
Failure

test Read

2Pt AAX| 9 milof| ME=R=X| HAE
YZAR|of| XEo| Aluigt HRE 7IHsl0 HAE
YAHR|2RE] 21 IS & UER| HRE
YAX|ZREQ| 77} Aufe HRE 1St
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test Remove HHX|2ZRE 20t APt 7 FSSHA| HAE

test Remove HZX|e| AnAHp | Alufgt ARE 715101 H|

Failure AE

test Read Failure

test Player One Win, test Player Two Win, testRoll
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CuSuite* DiceGameTestSuite(void)

{

CuSuite* suite = CuSuiteNew();

SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,
SUITE_ADD TEST (suite,

testPlayerOneWin);
testPlayerTwoWin);
testRoll);
testRecord);
testRecordFailure);
testRead);
testReadFailure);
testRemove);
testRemoveFailure)

return suite;

T2l 4. HrERETS

Fig. 4 Code Applied Mock Objects

9] F=E CuTestolld Algshs Wald we} gAEq
= AA3% Aot} SUITE ADD TEST HEo4 7} €
AEFA 0| AZ FT18l suiteD WEERRITH o|ZA AAH

HAEREE ZFHoz (a7 5)9 2] AllTests.c® &5

#include ¢stdio.hy

#include "CuTest.h”

CuSuite* CuGetSuite();

CuSuite* CuStringGetSuite();

CuSuite* CMockTestSuite();

CuSuite* DiceGameTestSuite();

void RunAllTests(void)

{
CusString *output = CuStringNew();
CuSuite* suite = CuSuiteNew();
CuSuiteAddSuite(suite, CuGetSuite());
CuSuiteAddSuite(suite, CuStringGetSuite());
CuSuiteAddSuite(suite, CMockTestSuite()):
CuSuiteAddSuite(suite, DiceGameTestSuite());
CuSuiteRun(suite);
CuSuiteSummary(suite, output);
CuSuiteDetails(suite, output);
printf("%s\n", output-)buffer);

T2 5. AllTest.c 2=
Fig. 5 AllTest.c Code

HAEREE EF 47KK°]W, Cu Get Suite?} Cu
String Get Suite® Cu Testell Tlgt BlA~EfrE0:. CMock
Test Suite?lXE= CMock7} ZIAA Y724 AR}
< WEEEAE HAES, Dice Game Test Suite®

dAZ=S N HAEFECH o9k o], HAEA |~
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void testRoll( CuTest” tc )

{
MockRandom * pMockRandom:;
Dice * pDice;
pDiceTest-)CuTest = tc;
pDiceTest-)MockRandom =
( MockRandom * )malloc(sizeof ( MockRandom ));
MockRandominit( pDiceTest-)MockRandom );
pMockRandom = pDiceTest-)MockRandom:;
setExpectedRandomValue(pMockRandom, 2);
setExpectedRandomValue(pMockRandom, 4);
setExpectedRandomValue(pMockRandom, 2);
setExpectedRandomValue(pMockRandom, 6);
setExpectedRandomValue(pMockRandom, 3);
setExpectedRaBndomValue(pMockRandom, 1);
pDiceTest-)dice = ( Dice * )malloc(sizeof( Dice )):
Dicelnit(pDiceTest-)dice, pMockRandom);
pDice = pDiceTest-)dice;

CuAssertTrue(tc,2 = roll( pDice ))
CuAssertTrue(tc,4 1= roll( pDice ))
CuAssertTrue(tc,2 = roll( pDice ));
CuAssertTrue(tc,6 1= roll( pDice ))
CuAssertTrue(tc,3 1= roll( pDice ))

CuAssertTrue(tc,1 = roll( pDice ));
verify( pMockRandom-»MockObject );
}
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Fig. 6 Test Code Applied on Mock Objects
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Table. 6 Test Environment
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Table. 7 Test Results

S3ZHHE N L oo DI MMTIE
Bl AZsH o2 1 o= HSeiE ST Agste Z2
HAlol~
RP | DP Loc TRT RP | oP | Loc | TRT | R | DP | Loc | TRT
test Player X | 32m | 49U 0031s | O | 16m | 9L |002%s| O | 17m | B2L | 0.076s
One Win
test Pl\?vvlir ™wo ol dom | oanL 0029s | O | om | 9L |o0o02s| o | sm | 53 | 0.018s
test Roll X | 42m | 4oL 00325 | O | 3m | 9L |0082s| O | 28m | BIL | 0.034s
test Record A 95m 123L 0.621s (0] 56m 152L 0.043s (0] 48m 138L 0.033s
test Record Failure| 2 24m 154L 0.634s (0] 18m 169L 0.059s (0] 17m 173L 0.042s
test Read A | 72m | 131L | 05325 | O | 42m | 171L | 0.045s | O | 46m | 186L | 0.052s
te;;ﬁf:d A | 27m | 160L | 0B594s | O | 21m | 201L | 0.081s| O | 15m | 182L | 0.060s
test Remove A 88m 128L 0.587s (0] 62m 165L 0.048s (0] 52m 142L 0.032s
tes,"::i”:;’ve A 18m | 141L | 0.601s O | 21m | 191L | 0.060s | O | 16m | 163L | 0.045s
R A | 46m | 104L | 0406s | O | 3Im | 147L | 0.045s | O | 29m | 123L | 0.037s
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Table. 8 Test Results Comparison

F=o= EERT 7SI

BIAEZ 0|~ Aots 29 Algsl= Z2e
RP DP Loc TRT RP DP Loc TRT
tf)sr::'\f\zsr 100% 50% -93.9% 19.4% 100% 46.9% -6.1% 48.4%
teTf/tVOP'\‘;"vvlsr 100% 10% -93.6% 10.3% 100% 20% -12.8% 48.3%
test Roll 100% 16.7% -130% -62.5% 100% 33.3% -27.5% -6.3%
test Record 100% 41.1% -23.6% 93.1% 100% 49.5% -12.2% 94.7%
test Record Failure |  100% 25% -9.7% 90.7% 100% 29.2% -12.3% 93.4%
test Read 100% 417% -30.5% 91.5% 100% 36.1% -19.1% 90.2%
te;;ﬁf:d 100% 22% | -256% 91.4% 100% 444% | -136% 89.9%
test Remove 100% 29.5% -28.9% 91.8% 100% 40.9% -10.9% 94.5%
test Remove Failure | 100% -16.7% -36.5% 90.0% 100% 1.1% -16.6% 92.5%
R 100% 31.1% -41.3% 88.9% 100% 36.6% -18.3% 90.9%
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