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MPI-PreDebugger: A Debugging Support Tool for
Message-passing Parallel Programs via
Communication Dependency Analysis

MASAO OKITA,t FUMIHIKO INO,tt NORIYUKI FUJIMOTOtf
and KENICHI HAGIHARATt

In general, debugging for message-passing parallel programs is complicated. One reason for
this is that errors may spread along communication dependency between processes. Because
of the spread of errors, errors are observed not only in a process which contains the original
error but also in other processes. So it is time-consuming to find the original error. Existing
debuggers support for programmers to find errors but cannot identify the original error from
found errors. In this paper, we propose a method to automatically find the original error
according to communication dependencies between processes. We also introduce MPI-PD
(MPI-PreDebugger), which implements the proposed method. MPI-PD checks communica-
tion errors during program execution. If MPI-PD observes errors, then it tracks communica-
tion dependencies and points out the original error processes automatically. Finally, we give
some experimental results. In the experiments, MPI-PD reduced debugging time to about
1/6 and freed programmers from some complicated work.

gobopoobooooboobboooboooobooo
00D0000000000000%00000000
0000000000000000 MPIVOOOO gooooooooooobooboobboooboog
goooooooMPICCODODOOOOCOOO goboboobobooboobobooobooooboboobo
goodobooooooboooooboboooboboog
t00000000ooooooooooooo
Department of Informatics and Mathematical Sci- ooooouoooooooououooooooo
ence, Graduate School of Engineering Science, Osaka oooOooooooooboobooooooobooobooo
University goooobbobooboboooooooboboo
1000000000000 00O00O00000O00000O 3)~10)
goooooboooooboooboobooo oo

Department of Computer Science, Graduate School of

Information Science and Technology, Osaka University do0ooooobOobDobobooooOobooobooa

1. 0O0o0Oa0

88



Vol. 43 No. SIG 6(HPS 5)

00 OVampir ?O0XMPIY000 ATEMPT®0 OO
00000000000 0000000000000
000000000 000000000000000
000000000000000000000000
000000000 0000000D000000
0000000000000 D0O0000D000
0000000000 D000000000dTo-
talView ®0MPIGDB 000 dbxR-II1®0 0000
OO0TotalView 00 00D DO00D0OO00OODOO
00000000000 0000000000000
000000000000000000000 Mes-
sage Queue Graphd MQGOUO O OOOODOOO g
MPIGDB O0OOODOOO ¢DBOOOODOOODO
Multi-Purpose Daemor] MPDO?0 0000000
000000000 GDBOOOOODOOdbxR-II®Y
000000000000000000000000
00D000000000000D0000000000
oD0oOoOooOoo
00000000000000000000000
OO0GUARD®OD0O Netzer DO ODO'Y00000
OOGUARDOODODODODODOOODOOOOD
000000000000000000000000
0000000000000 0D0D0O00000000
000000000000000000000000
000000000 000000000000000
Netzer 00 000000000000000000
000000000000000000000000
000000000000000000000000
00000000000 0000000000000
oooooo
00000000000000000000000
0000000000 00000000000000
O00000000000000 GUARD O Netzer
00000000000 0D00D00000000000
000000000000000000000000
000000000000000000000000
000000000000000000
0000000000000000000000
00000000000 0D000O0000 MPI-
PreDebuggerld MPI-PDOO 000 OOMPI-PDO
00000 MPIODOOOOOOOO0OOOOOOO
00000000000 00000000000000
MPI-PDOOO0OODOOOOOODOOOODOOD
000000000000000000000000
00000000000 0000000000000
MPI-PDOOMPIOOO0O0O0D0O0O0O0DOOCODO

MPI-PDOOOOOOOOOOOOOOCOOOOOO 89

gooooboooobooobooobOoboooooo
goooooooooooboooboooobooobo
0000000000000O000®0000000
gboooooooooboooooooooooobooo
goooooooooooooboboooboon
oooo MPIOOOOOOOOOOOOOOOO
goooooooobobob0o0oooobooobooo
oooo pPiOoOOoOOOOOCOOOOOCOOOODO
obooooooOooooooo P20 2000000
oooooooo MPI-PDOOOCOO P1OODOO
ooooOoooooo0ooboO0O0oo p20000O0O0O
ooooo MPIDOOOOODOOOOOODOOO
goooooooocoooooooooooooon
ooooO0o0oooooOoMPI-PDOOOOCOOOOO
OOOMPI-PDOODO TotalViewD O OO MPIO O
ooooooooooooonooooo

2. 0DOOOMPIOOOOOOOODOODO

0000 MPI-PDOOODOOOOOOOOOO
00000000000O000

2.1 0000000

MPIOOOOO S$O0O0000O00O0O0O0O00O
$1,82,.,5 00000000000 s (1<k<I)
00000000000 COO0000000000
MPIOOOOOOOOOOOOOOOOYO

SO NOOOOOODOOOOOOOOOOo
000 pO0000O0CO00O0O0O000000O00
ef,eb,..,eh, 00000000000000000
00000000000000000000006" O
00 M,0000 pO000 000000000
oooooooooo
0000SO00000000000SO000000
000000000000 000000000000
0000000000000 R(S)00000000
oooo

N M,
R(S)= )\ \ (exit(e?) Avalid(eD)) (1)
p=1i=1
good em’t(ef)l] efDDDDDDDDD ooo
DDDewit(ef):TDDEIDEIEI pOO0Q0onoOooOO
e’ , 000000ezit(e?) =FO00000 pODO
DDDDDDDDDDDefDDDDDD gooooo
gd0odooooz200000000000000
DDDDDDexit(ef):FEIEIEI pOO000O0O0O0O
I]Dljvalid(ef)lj efDDDDDDD[I[I[I[IDEI
DDDDDDvalid(ef):TDDD efl]l]l][ll][ll]



90 ooooooooooOooOobooOooOooobooooOoooboboboo

Sep. 2002

01 000000000000000MPI_LRecvOODOOOOODOOOOO

Table 1  Definition of normal exit on blocking receive event (MPI_Recv).
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Fig.1 Communication events.
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Fig.2 Examples of original error processes.
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Fig.3 Algorithm to search original error processes.
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Table 2 Debugging support functions of MPI-PD.
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Fig.4 Debugging process with MPI-PD.
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Table 3 Overview of experiments.
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Table 5 Experimental results on applying MPI programs.
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Table 6 Experimental results on debugging time.
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Table 7 Remarks on MPI-PD and TotalView.
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Table 8 Comparisons between MPI-PD event graph and
TotalView Message Queue Graph (MQG).
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