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On constructing testing reliability evaluation system
with ordered sequence testing criteria
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and Kazuo Ushijimat
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Testing concurrent programs is important to increase reliability of the program. Because the behavior of concurrent
programs is more complex than that of sequential programs, new testing criteria are necessary for concurrent programs.

Recently, many programs are written in C language. We use system calls of an operating system to do concurrent
processing in C language. We have proposed the criteria based on ordered pairs or ordered sequences of communication
commands prepared in the operating system as testing criteria for C concurrent programs. And we have implemented a
prototype of testing reliability evaluation system with the criteria.

In this paper, we describe the system. The input of this system is C source code, and the output of this system is
the testing coverage. This system detects the execution of ordered pairs using “monitor process”. This system may hold
an unexecutable ordered pair as an object which should be tested.
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semop(exclude,&p_b,1);
xbuf = ch;
semop(exclude,&v_b,1);

|

comm_with_monitor("producer",13,2,"exclude",
exclude,p.b.sem_num,p_b.sem_op);

semop(exclude,&p_b,1); /% line 13 %/

*buf = ch; /* line 14 */

comm_with_monitor("producer",15,2,"exclude",
exclude,v_b.sem_num,v_b.sem_op);

semop(exclude,&v_b,1); /* line 15 */
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int semid;
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p-buf.sem_op=-1;
semop(semid,&p_buf,1);
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if( (tcounter = read(sock,&buff[counter],cnum))
== -1) {
perror("read ");
exit(1);
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}
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mvx%AL?w%zb7nyﬁA&%ﬁ?5wnm 7as
S5 ANDEE - FMGAOEFTFBES LA LELONDL, AF
‘Diﬂi'ﬁ’ﬂ‘:ﬂ7.ﬂ 7o ATIRERE, FAGS0ETIAI LI
REoTVEDLITTIREV, EoFHEAT A Fa—MiEni L
Vo iL = HFELRVIRY, BE - BGFRVwoRrETER
Bo 727i, EWMAEETLI TSI ATIR, BE - FMeS
DEFTFBESNDL Z LICL AT A PO REHEL B HMS
bhHo I T, ERMUE T QY T LI HBT 5 ETRMOBIED
HEBLUHRIOWTRSERHETILEND S,
5.2 FXRRMEFEHECOWVWT

WM TERLACT A MR L 2D o TTI YT A0 LHE
HREOBERESLBE. Tu I a0 E) OBECEB
TEARATRZEREUEFRE LTMYRATLE ) Wikt
¥d B, BZ L, WE @ producer-consumer MIE 70 Y J Al
BWT, v 74 exclude CHFEHT B, 7T FIALPELL
BET 584, producer 7HEAIZBWVTH, consumer 7 I
LA BVTH, £V 7 exclude KHTHKELOPHH. V
GADNETEINLBRI, ABLPHS, VESVPEFTINLIL
35w LA L, &7 4 GRMUFL 7 A b3k 2 #3700
B, ALt~ 7+ ®EOWHFEXMIEF S B ThER s v, L
722 T, T @ producer-consumer M 707 7 AT, &%
74 SRR T A RO L THEEE 100% KT Al ki
AR TH S,

WEHRREED O FETRTREMF 2R DI, ERS
NEETOTOEAZDOVTEEORN TN, LOMRFIHE
FARTEL 2BMHEL 2T ER 5 v, Tt ALKITHN
WERINVEBLIOT, TOLICLTEFATRZEFS RO
HHETH S,

i, TRSTAOHBEY) OBEICBE W TETRITETS
BIHFERAY, 7077 20BN R, AR TEESLTVERVE
BOTTEFTEELBFEILETTELHEYPH B, HIZIE, %
13 £ ® producer-consumer 7 0 5" F Al producer 7T R
% consumer 72t XA & FREN—DOFVOEKT 2, 2D
producer 7 a0t AIZB NS P(exclude). V(exclude) iZaf L

. M % < P(exclude),P(exclude) > &MUt~ 7#
GAOMEFH REFTATE TS o4 LA L, producer 70+
AR consumer 7 UL ANF LI~ FROHEBER I AL D
W, producer 7O AN H B 3~ F P(exclude) {22V T,
< P(exclude),P(exclude) > &\ 3 JEEMAETENL TR
WAH 5,

FIT, 7O TAPMRGED ICEBET AHE
AR EHIEERD» S

3 EITAR T BE
Bl iy Tidiv, 205
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L TR R U A, REIICET S B, MoK
(Q:L’D\ﬂfﬁi%‘{i%ﬁuft&h‘hli& L,
5.3 FXMFESLIUZERBICOVWT

RKYAFHR, V=A2— FHEHEHAT AN HVTY
bo FDLDTLADWTANTOTS AL, EHEHALLHT
APTUTI AL TR, BENRE 2,

ARYAFLI, BF AP 705 F A0ETFHILEE - BG4S
FEFGFENRZIEEBRMT 20 2V 2, B8, €= ¥
WHIZELY, BF ATV TADAKL AT L ECOREL., #
FANTOY T LDTNADEHELOMIZKD LD @ nAt4 L
5,

¢« ELY 7O ADERK
EoYTUEAFERINRLIEICEY, AT HHE. [
BCEMEL TV B 7O ABS BT B, = 7 £ OB
TLI—BELTESS TaLAPEL Bd o HE, Bl
— BN ENLVOT, A/XTA%J*“EOT"&?E$(7)1|§
’i’f}'jﬁ'é Lt
EDFICL S, BE - AMGSOERL
Ty T u iR, #BE - BAGSEETEHETZMTE
WETT 5, H5EE - AMGESOESTD., T 3b0:E
& AN ZHBITL 0, JME - FafSERNIC
FATEND. EOLDOWFA LT OS5 LOHFIESFRI L
TLE
LdL, RYRAF HI5E1E - FR&S OIS O 8E % fla
FHELTWE, 7 X MEMOR, i, T s @RI LY
ZonEE - MG FOETRERMIZTALITRED,
OAE - FRGESOFETFHEOL L TFA P AR Y 4
HANBL 6T, EOTUFFLTHI0@E - AGS0%
TTHFTHBRYEREIT, Ldi>T, Eh, T2 M
LBHT A M7 U S 7 A0ENOBREIE. G, BG4
JEFA 7 A P EBIIET T A MCBWTIHERTE S,
FITHMOBKSI1IH TR LI, EEHOTO ST
LA USEATR RN R T A0 T, ERMMEE S0 5T A
TRYRPLETH S,

6. HHHIZ

AR T, WHFHF A R o7 2 P RSUTEEY A7
LADWRE, BEOHMAIZOVWTHELE, 2510, KV AF4
DEEIZBIT LV 20OMBICOVTHERB L,

BIE, 974 %o/ CHITRA DY S 2T L TR, &
BOTAMESUFMIAF L2 %Mo T, £~ 7+ GHONUF
KETCHEEEROLI LN TED, Lo L, THETICRE
ENTEALT A MEHTIIBEEEL 100% 12T 52 EHTERY
BEDH B,

AHOBEL LT, HEROEOL{LE F R P HSENEDY
BE, ELOCHFUB IO S LT HERY X7 A DMEH
CEoTHRBI LN S D, BEXTEI CTOSFATE, v
Ty PEERALTVAD DS, BIEFTLoTWAKRY AT A
DTy PADHERERTRIE, FVELDHEFRA P TurS
ARRIAFIIPITAIENTEL, E6IT, KTVAFT AR
4T WHATY, Ayb—TFa—i MO T T 2 A MEE.

T EICHESE T E b FROBEL LThiTFon 2,

#HiEx ' :
HE D GBIV TV A UM R T4 R LB

DR OMBE, WHHICRALE T,
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