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Test Suit Generation System for Retargetable C Compilers
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ABSTRACT

With the increasing adoption of embedded processors, the need of developing compilers for the embedded processors with timely
manner is also growing. Retargeting has been adopted as a viable approach to constructing new compilers by modifying the back-end of
an existing compiler. This paper proposes a test suite generation system for testing retargetable C compilers. The proposed system
generates the test suite using the grammar coverage concept. Generally, the size of the test suite satisfying the grammar coverage of the
source language is very large. Hence, the proposed system also provides the facility to reduce the size of the test suite. According to the
experimental result, the reduced test suite can detect 75% of the compiler faults detected by the original test suite though the size of the
reduced test suite is only 10% of that of the original test suite in average. This result indicates that the reduction technique proposed in
this paper can be effectively used in the prior phase of the development procedure of the embedded compilers.
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Wt vk Zokd HAE L Pl Cl, C2 Zhzhe] 7§
17, 13, 5371¢] FEEE #Ed WAk Y& HAE el
tfate] Fofgl H2E ¥ FHE dF &2 Pl Cl,
C28] 2% 27 150%, 381%, 264% ZTristdoen, g
247% FaxFAh FHE HE v go] oy AL Iy
Abdol A gk YR ElAE Fje 10% AE9 A7) HAE
e ol fdld YE HAE Hio ASY F U: A
A 279 B% FEE A2 + e AL H2E &
& WM FAHeletn J7tg F Yt

HAE A FdoA AsE o 48 H2E L o
43te] fHClY HAE 23YEE FYse o A2 2
Al EA - 28y &9 H2E AP YE b=
E 3 2719 10% Axolnz Foby HAE L o
&3t o Ate] 247 Y92 ©Egcis ojujst g
ol 23YEE o|4¢ HAES ZFfolmz Az HA
H7t /0 A 9ol HAE Aol o Fojd Aoz o
dEd, gebd & =89 7Y E o4sld HZAE AL
EGH o2 dEANH F g Holgtn Agc}

frelold H2E ZAah 4¥ HiE Hgs o9 w5
E % BF RE FAgdy 272 FEaAE 2o A
Y & FHE M52 5T3AUE 4 o, s ge 2
& FEF "H2E I C2= 72709 FHED AZH ul

d 234 A2E2 B9 126%9) 2338 A} o
ARy 257 dedl By Avelx) SdolMw w4
= Aol oyt AME HAFEM AR Z2oy o
o] HAME P& FH dgst= Y YolE A
o) E, §4 2u|& F 9|83 Zdo] Loy o

»Oe o orrorr

T C AUYHE IS HILE T8 4y A" 261

ol WAsE W FL&E 4¥E doa £ £ Uk uH
Al o]¥ ojul g FeEE e HEE UYE 2o}
o B We Yol 2 RE AER F e H2E IS
44E T A& Aot

6. W AT

Aoy HAgh #BRF AFE2E= 2 M ddh
Boujarwah®t Saleh= s Hode HAL 71HE &9
&%, dole el #w|e]*|(data definition coverage), T-%
# 2] %] (syntax coverage), 27| # 8 2]A|(semantic coverage)
% o#] F9elA v msAcH8]. Kossatchev and Posypkin
< Z2aey doje] FEED v Jdd FAE 7|
o g 3o HAE Aolx e A4, 43, HA &
A v gl cH16].

zzazg dojg] FHE V|22 dd HAYYE Ha
Edts whge] did A7 = AP np gloi17, 18, 19), ©]
WEL £4 F¥Y(attribute grammar)® AW A E 7]y
o2 g HAE Aolx 44 WHE AAR Zelenov F
< &% W@ (grammar transformation)e 7122 @ #HA
Ye] ¥ H2E Az AZEF o9 H2E WP A&
cH201.

Kalinov & 4 4H 7|4& 7|4tez &, #jdy
H2E #Wig A3, 21, 22]. o] WEe FEEs
gk olle} ook :2jdte HAE AHolA YAsEd),
]| & Montagezh= 4El 71415 $3) A2ls%lch Kalinov
T o] Y E ol 83 mpCel= oo disf Awzlx] 7]
2 AAE o] gelx Hude HAle BEF 92
(oracle) & EAld g A7 AP v} UcH23, 24, ).

#H Hennessy®t Powers %2 7|wtoz § ATEY)
ol H2Es}7 9% A4 HAE IS 445k Wy e
AN uh AcH6] ©]ES A Jones Fo| AAE H2E
AT 4 PN HEde 712HA #5 AWdAS
BHEEE H2E AEE 9459,

A AAF PYHES 5F Q4] 2doje] B 7Ex=
@ st o] =8l AAF W 94 Aol gl
T o8] B nEEe HAE JFL Fole Pyo
o} o] =& 48 dF2A Purdom ¥¢12EFE o] &3o
H2E Z2aPEL A4stn 37 Aoje B9¢ s
o H2E JFE Fole cololdolE wEF Hl Qi) o
wEdAE q71d ditd n-A2 AveA 71&¢ F7te
Ao o] ofojc]o|E EYHQ AlAgog AAEY)

% Z9d H2E JPY 2F AEF ANE AZFa
sl wEleld HAEES g4t Felold HAE A
o 2w Zokg HAE A oF AE Yo yF
UT% A R =Yy, 23y HAE Y o
H&o] 90.1%elehs & zetald o F #4E 8o AHs
ol g4 ¥52 ¢ F Ad gebd £ drs 4
¢ Fade g A3 HAEscl st AgA 2 T80
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g Aojzta AP YU HZEJ FLd FedE
A Q3] F ojde HAE S o]84E F Atk

7.d B

o] =&oMe AAFAY C AU E A7 A7 ©l
2E AL AN A29E AAEg 7EE A2y
& GCCE 7|wte2 s g+, H2E gL C £Ye
7oz BE Y 73S ANSEE 44 FH
=9l RTLE 23d H2E JA%E Fasch AAS
Addels FEU HAE Hudeolng A o9
Y 73 Bde 3¢ dd9 ¥ wEE neEe Aol
o A2yt AF Ao 2w H2E JE Av)e
0% = F4P e ¢ F ddh F48 H2E A &
F 4% 59 HE UT% T2 AY ol H2E I
ZopEo] Hlgtd W& FAolmE Z7] wAA A3
AL E HA ok sl Aol ERHoz ARE F 9
& Zolgta Az

A +8Y AAgE GCCY RTLE 7|1Fo2 FAHA
Auk B =9 clojtjol v FU ZEE AHEEE A
g s 489 4 gk £ RTLE 7|Fe2 32 g
7] dgel, C FAde®at ofvjet Fortran, Ada § &
olojo] HudzdE HEE £ glch @A C doj&E HHY
§ ol AAY AU Z 71F Bl s HARYdY
7t C Afdejo)7] fFolrt. o] =i oA g ofojr]e]
£ C dojitgt ojye o dojex H4d 4 sk

=Y A% A 29 FHokd H2AE AP LF
AE Yo % 7t# Zasded, oF HE €L &
As7] A% Wwie A7 AL ¥F T2 A £
4 Qo AEME ¢ 3= FHT st ded, F
7+ 2= B 9o 2= A4 de ou] F& mejdgy
d2E %o Hofgo] i AsE FE dAAN 2F
A% 59 fAs =Y £80] @ Aozt Azl

E§ =Fo] 49 Anvl AAGA Aodd duHo
2 Fedge AL 4dFE7] A4 B g 55 7
AE gez 4¥L F3Y Fast s ¥4 ARM#A
TI $¢ WAz 4¥e #dss A¢ 2@zt e,
 He ¥ 28 /A2 gaeR HiE F¥Y i
A% 9L A8 BE Ax 3F 72 A & F
3l e,
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