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ASRSP: A New Testing Criterion for Concurrent Programs
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Abstract Reachability testing is a general approach to testing concurrent programs via generating the minimal complete
partial ordered set of test sequences. Recent work shows, however, that it generally suffers from its scalability due to
the large set size. As a result, it is infeasible even for normal scale concurrent programs in practice. To address this
problem, the necessity is to establish appropriate testing criterions as well as introduce corresponding algorithms to
generate test sequences. In this paper, we present ASRSP, a testing criterion for concurrent programs. . Based on ASR-
SP, we further present ASRSP-RT, a novel algorithm to generate test sequences. Qur evaluation shows that compared
to traditional methods, the proposed ASRSP-RT can significantly reduce the set the test sequences as a result of satis-

fying the ASRSP criterion,
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HWIEEHE 1,454 srsp € SRSPs(CP) , Bl ik vkl A =
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EARAT KPR FT LU AR ASRSP, H — M F .k 3
ASRSP Fi & B IR P 3 58 B BRI /D F 07 34 PR BT A 1
HINR 5l 4, B AR SC4h %4 ASRSP 4RI #2 tH T ASRSP-
RT @i .
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ASRSP-RT Wik A b 7] 5 A # S MBI EHRT W
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N BHENT FRFFFIHSEQs
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1. function modifiedReachabilityTesting(CP: a concurrent program, X: an input of CP){
2. collect a SYN-sequence @ by executing CP with input X non-deterministically;
3. let rtp be an empty RaceTable;

4. updateSets AndRaceTable(Qo, r10);

5. if (SRSPs = @) return;

6. Os = {Qo};

7. while (Qs = ®){

B. withdraw a Q from QOs;

. rt = modifiedConstructRaceTable(Q, RS)

10. while(rt! = ®){

11. withdraw a row from rr;

12. collect a SYN-sequence Q' by conduct a modified prefix-based testing with (Q, row);
13. updateSetsAndRaceTable(Q', r7);

14. if (SRSPs = @) return;

15. Os=0suU {Q'}

16. }

17. }

18.}

B 2 % modifiedReachabilityTesting

B EREERER L. FEEZE I LAHEIEENT,
HFEMFIHEHABERTES R EEFINNEREZRE
HEZZHL ALEFNFI X — SRR TE 7 1THE
10 1T R B BB A1 5

B FERRATHINESRWEEE (mCRD, B
mCRT RAL# 5 RS £ & R8BS %t B # 8 i 4, %t
FHAMMBEREAER TR, By i EX s 40T
HUX TEER TR SRSP ARER . X—BRERTE 9
175

B FERSREN MR SR
FiRFEHHE S SRSPs.RS, U R M EAELAHENESR. X2
E A FEIF S Al B B 258 L T X I B fF R4k SRSP /Y

=, WA B B % SRSPs LIl SRSPs &% N5, BH RS
FETERHERSRMNRS B HEFLMRSRUENE
* G T SRSP NRERANT, X—BRERTE 4 17
B 13 475

BN FERESREEHFFIHEH SRSPs 25,8
£:¥|l SRSPs B N34, SRSPs S £ R RE A F ASR-
SP AW, B4R, NP H LR ARTR Qs PRTAFIIGES
B, M| SRSPs H%| T i SRSP £ AW ik SRSP, X #1843

B Ai5%| ASRSP #EN, X —BHIEI T3 5 F7HI%E 14 17,

#%: mCRT éH%f RS P RS EEEHEREFHERS
R MERESRHEBELEN A RSEESNEREHH
ERAR, X BN R HE, T RE. e,

B uSART 7 # B #F SRSPs.RS R4 3%, M 3 fr
No

BEEE MR T Q i FE X, Xt F [ *¢
spr3B 747 M SRSPs s 5 2 ABRI R SRSP (s, r B RZ
SRSP B4 sp W3 B Q PHIEA s PATE RS RE
4 Events(Q, 5),55 8~16 1731 E 15w %4 RSR, X RSR #
AL BEIE ] st, Events(Q, st) PHIHEALE Events(Q,s) U
Events(Q, r) HHZ{F (AR LEHIEARE 5 SRSP F1
BT QPHEE, 5 9~12 17882 RSR MFLHE, % 13~
16 47 M RSR £ X A SNC Hiyiga)H EWRE 4, SNC
BB T RERN SRSP B a MBI 58 17 T H RS,
) RSEAT T —KREFRNITE S 18~20 7% RSR
AR YRS R, NEH R P HH RSR HHE A XN K3
1, U R X B i B, RS MBS R B TR
m=EMERTT.

let SP be the set of all the SYN-Pairs of Q;
while(SP!= @ && SRSPs!= ®){
withdraw a sp from SP;

if ((s, r) € SRSPs){

RSR = RSR U RSB[s};

foreach(r’ € RSR)

RSR=RSR- {r'};
RS =RS -RSR, /hipdate RS;

1. updateSetsAndRaceTable(SYN-sequence Q, RaceTable rn){

let (s, r) be the corresponding SRSP of sp;

SRSPs = SRSPs - {(s,r)}; /fupdate SRSPs
RSR = @; //RSR means Receiving Statements that can be Removed from RS;
if(s is not in any SRSP of SRSPs)

if(r is not in any SRSP of SRSPs)
RSR=RSR URSB[A U {r};
let SNC be the set of Statements in the SRSPs;

if (3s'e SNC, r' € RSB[s"]) //SNC means Statements Not Covered;
let es be the corresponding events of statements in RSR;

remove the columns of es and events controled by es from rt;
remove the duplicated rows from r;

B 3 & updateSetsAndRaceTable
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.
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@
3

Ts T,
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