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Extracting a relation between
test cases and modules
by using important word analysis
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It is important for software maintenance to clarify the correspondence between each feature in specifications and program
modules implementing them. However, customizing software after deployment or revising software in derivative development
often blurs or even breaks the correspondence. Assuming that the correspondence between design specification and test programs
is well maintained, we propose a new method that restores the correspondence between test programs and their “target” modules
by using test coverage. This method uses TF-IDF, an important word analysis popularly used in natural language processing, by
regarding test programs as “"documents" and modules run by each test as “words". In addition, we implemented a prototype called
eacov. By applying it to two projects, we confirmed that our method could certainly extract the “target” module of each test.
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1: int add(int x, y) {
2 return x + y;

3: }

4: int mul(Cint x, y) {
5: 1int r=0;

6 for(; x>0; x--)

7 r = add(r, y);

8 return y;

9

}

#include "cunit/Basic.h"

#include "eacov.h"

void test_add(void) {
EACOV_START("test_add");
CU_ASSERT(9 == add(5, 4));
EACOV_END() ;

ks

void test_mul(void) {
EACOV_START("test_mul");
CU_ASSERT(20 == mul(5, 4));
EACOV_END() ;

}
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ELZHATS. o7 n 2T MIE LEAT S B add
EENTEEAT O BI%k mul ERHRMET A, BI%K mul 1 ENERH
B3 add ZFFON T 2 BIgo ) L, 2 test_add
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£ 1TAN—RTLOT X N
TAMEE (1T%&5)
test_add 1,2
1,2,4,5,6,7,8

T AT —A

test_mul

£2TARNF—RARZTEDOKITO TF-IDF 227

TANF—A 1 2 4 5 6 7 8

test_add | 0.00|0.00 | N/A | N/A | N/A | N/A | N/A

test_mul 0.00 | 0.00 | 0.04 | 0.04 | 0.04 |0.04|0.04
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XXX_TestCase_l @7 A hXf&IE, Y—AT7 7 AL
XXX.€c D 3ILATENE EMTH Y, iV T XXX. c D 280
1TH, XXX.cIZ2751THZZEFTW5.

£ 4 GHERULES = — RSx4 % eacov MIERE R (Hiky)

7 A A4 TrAN | Fy | AaT

XXX_TestCase_1 |1 | XXX.c 311 | 346.2
2 | XXX.c 280 | 235.0
3 | XXX.c 275 | 203.3

228: LONG XxXxMain(

273: i (XXX

274: == XXX &&

275: XXX

276: == XXX)

278: {

280: YYY;

281: }

197: /*

200: 7R hxt&BIK: XXX

210: */

211: void XXX_TestCase_1()

212: {

213: EACOV_START ("XXX_TestCase_1");

249: /% PAEELT/

250: ulResultvalue = XXX(...);

252: /*

255: <HifFToRER>

256: - E¥KTIHZL

2571 -YYY &RBZ L %/

276: EACOV_ENDQ);

277: }

M5 7ar7n (L) &F7Aba—F () OHH#

5D FXIELT A M — & XXX_TestCase_1 DT
bbb, Zokolz, ZoY—Ra—NKNZE, TAN—RARZ
EIWZT A MRGCHFFL TV A ZEEN T A2 R & L TREM
IR I TWE 72, ZREELWT A hxtg e LTH
H. ZOEFE, TOTARNr—AXXX_TestCase_1 BT
A RHRE LTI XXX THD (200fTHD = X
M. ElEYWYDRFETEINDZEEHFFL TN D (255-257
TEOax ). K 5DEXTY—AT7 7 A4/ XXX.CD
BIMATHINA L= b DO TH D, Z DK XXXMain I,
T A MG E L THRIE SN TV DB XXX D4R Main
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3.2 Ruby ~DEAEE
Wi, 7nrZ 3/ ZFE Ruby OFEEIIH LT eacov
FWMATOEREIT T2, TANr—AITIE Array 7 T A
DT A KNTHD test/ruby/test_array.rb ZHv 7=,

ruby-1.9.2-p180 @Y —Aa— KK T A ha— R& .

ZORERRZR 57T,

# 5Ruby @ Array D7 A MZxt3 % eacov Il ERE T (HFE)
TA N TrAN | BE

test_reverse! array.c |1813|1.60

Ray

array.c |1815|1.60
array.c | 2142 | 0.58
array.c | 2196 |1.52
array.c | 2200 | 1.52

test_map!

NI NIPRFRP|W|RFL|R

array.c |2197|1.52

T A Nr—2Z test_reverse! X, EHIONEF % ¥its X &
B A Y v K Array#reverse! O 7 A N ThHDH. ZDT A
hr—2DT A b3t E L THEE Sz array.c @ 1813
fTEIX, C SFEDB% rb_ary_reverse_bang O EHD
FHTH-72 (K 6). ZOBBDERO= AL Mpb, T
DEENY Array#reverse! XY v ROFEETH D Z LN
bmsn. LoT, 7AMr—X test_reverse!®7 X
RREELHTE 2 ERbND.

1801: /*

1802: * call-seq:
1803: = ary.reverse!
1804:

1805: * Reverses +self+ in place.
1806:

-> ary

1810: */

1811:

1812: static VALUE

1813: rb_ary_reverse_bang(VALUE ary)
1814: {

1815: return rb_ary_reverse(ary);
1816: }
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(3) MERIA T 7L —a DT —0 b HEIRIC
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AEELTHATLY LT, TV a—LOFERFEEHRS
MEEN B -T2, RAFIETHEL N HER R Z D AL,
V—R2a— REETFERRLT, TOETa—LEHEHAL
TWLT AN =22 FITEIKZENTED.
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HEA T T AT AEICEHT .
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