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Abstract Detecting unaffected race conditions is important to debugging message-passing
programs effectively, because such a message race can affect other races to occur or not. The previous
technique to detect efficiently unaffected races detects racing messages by halting at the receive event
of the first race to occur in each process. However this technique does not guarantee that all of the
detected races are unaffected, because halting such processes does disconnect some chain of
affects-relations among those races. In this paper, we present a novel technique that manages the state
of the detected race by examining if every received message is affected until the execution terminates.
Our technique therefore guarantees to detect efficiently the unaffected races, because it maintains
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affects—relations of the races all along the execution of program.
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03 cutoff = Sendlmel;

04: firstChan = thisChan;

05 endif

06: for all { in Channels do

07: PrevBufli] = Recvlmel,

08: endfor

Aol HARE A% Adn FEE A wA
AL FAYD ol £ HXE prevRecvdl A
Ao o)RL o)A AR A F41E HAIAY
$2A1771e] HPANE 280 A AArsld HA9 S
Atde] Ajto] Fd3heA RE Bl Aok
olw) &MTAE A7 AT WP HERIZ = HEH
B Y ARI[1819]1F o] &)

T wAz, $4xd0] B HE gd2dZelA
A ZaA20 fE PR Sendlmelst AFoz
A8 A¥e ARNBE cutofE Ml A FAH
Aol A ZA2AAM Aoz EAT A o
2E gugct @ Sendimel7t cutof Btk HA F3
Hed gxd Aol HARARA Z2A20A HEFLo
2 388 A8 Aotk o# e ALl 397 48
NA cutoffE Sendlmel BoE FH3L, Aoz W
A8 A% Ad AR firstChans WA ¢A8 A9
thisChan @22 AT A& ¥, 2d 194 <y,
Y>o i cutofs msg(y)E 418 Apde] 34
g Pl yest &8 A1 HE $204009 b9
SERI=S

wRigto g2 6-8l A= A9 A #AHEE
2E A9 F9F9 §E& 717 PrevByg @A A
ARAQ Reculme) ez 73218} oL v A
AdAds A F4AA0] BAEE BAS ] AN F
aaol dh= oA FAA prevRecv’t H7] otk

28 3& Pass-191A AR cutoffS} firstChang ©)
43} Pass-2 ¢2g&S BQUth o] ¢gugld A
A Hz7go) A" FAARE Afse MAAE
gR)5tm, vpAges gXE Afe] JHE Hols)
duElEe IEIT 29 1-28Xe AYFH Hx
Ao AANRER cutofd BA FA AAY ALY

fr we 42

00: CheckReceivePass2(Send, recv, Msg, cutdff, firstChan)
01: for all { in Channels do
02:  if (cutoff — recv A firstChan = i N

Tgffecting) then

03: firstRecv = recv;
04: affecting = true;
05  endif
06: endfor

07: affecting = affecting vV Msglaffectingl;
08: if (firsRecv = “null A firstRecv > Send) then

09: racingMsg = racingMsg U Msg;
10: racing = true;
11: endif

12 state = CheckRace(state, Msglaffecting], racing);
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00: CheckRace(state, affected, racing)
01: if (state = Initial N affected N racing) then
02: retum Unaffected;

03: endif

04: if (state = Initial A gffected) then
05: retum Affected;

06: endif

07: if (state = Unaffected A affected N racing) then
08: retum Affected;
09:  endif

% 4 Fsel e Ao dxF

Aele Ao B, (gffected N racing)E WESE Aff-
ected A Holstal, 1 29 A e AH HE
§lo] Unaffected Aei7} },

2 s 128 Ha)d HE0e W & T 204
AR 93 H2AFS JFEe AAAEL: 19
1b)dlA Belth OgdA dXezg FAE mirXES
4 e WARNES Yehln ok Z2ao] 43
HA Z Z2AAe Initial AEIE AR P 3%
e AN weld A9H H2AY <w, WUt &
A3t msglw)e] FHLA & wARolng, B
el Initial AejollA] Unaffected AFelz2  Ao]gich
Ps2] 7ASolxE A xollA AGF H2AH <x,
X>7F BARTE msglx)o]l FTFEA Fe wjAA o=
2, AF Mel= Initial FeEoA Unaffected AElZ A
olgtth. Tt L Fo msglr) € X F4lolA A3
<w, W>ERE 90 HARE sz, Aff-
ected FEHZ Holglth P9 A$e AY9F H=AFH
<y, Y>7} #Asl7] Aol <w, W>ERE GFLe v
AR msgla@)E #2822, A% e Initial el
Al Affected Zel2 Holdith ARHoz 1 2o £
Aze A RS AHE HAZFFE FolA Pselld T4
g <w, W>vto] FEpA] ge Folth

4. 4 8

APe AT 24 Al2"EE TS A, Com-
pagAte] Alpha =23 748 828 A" Ad
HHo] 2.2.14-69 Linux RedHat 625 Axsuch &
&9 B]F7]4(asynchronous) WA AAGL AFshe
HEzgay golrze] 2ds fEA A4 #FEsid
MPI(Message Passing Interface)[812 A=3tgon,
A9 ANz"lelE MPI9l EE EF golusdE Ad
8= MPICH[2]E AX3%ct & 7He 8& C d9
9} MPIO|A Al&d= Profiling Interface® ©]83t

AR Z2aPE FA3A du
A=E FASH

MPI Profiling Interface® 4%t AM8-27F MPIY) §
T ZE JYstd ¥z FAYE FYPI=E s
= UHH| 22N, BE MPI & 5&0] & o]0
2 3& 715352 Aotk MPLxxx FH Y RE
3&2 PMPLxxx22 &2 ud] 7158, oRe
AHESIA AR OE ARRe] MPLxxxE A
F Stk mEA B AdEdAs duid 52l #AEd
MPLxxx el £ 7|HE& F718 § dSHE PMPL
XxxE 3Z%02H, ARl 9E# MPLxxx <3
Ao A BAE FHFoR Y8 4 s FTHs)
Aok B A¥E 93x 4498 MPI $-E25 MPL
Comm_size(), MPI_Comm_rank(), MPI_Send(), MPI_
Isend(), MPI_Recv(), MPI_Irecv(), MPI_Finalize() %
o] Aot

£ dgel AH8-E F8 dAvlz ZRaPoR e CY
o2 ¥ MPI =280 24 mpptest[8]9] stress
E At qukstd stress #WAvlm zgads
FPPE ) ZF Z2Azdde 1,248709 A
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Y 2 71HE stress TR 83 e 7
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£ 1 39 stress? A%
" location of Netzer's Report Our Report
b first racing receive | locally-first races | # of racing messages | locally-first races | # of racing messages
0 4 Affected 1 Affected 3
1 5 Affected 0 Affected 3
2 1 Unaffected 2 Unaffected 2
3 1 Unaffected 2 Affected 3
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