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An implementation of event trace analyzing tools for MPC++

Toshihiro Nishioka Masayasu Murano Nobuyuki Ichiyoshi Daigo Sekita
RWCP Massively Parallel Systems MRI Laboratory

In control parallel program, the nondeterminacy in the program execution makes debugging
difficult. Furthermore, the programmer often have to examine huge amount of data. To tackle
with these problems, there are works concerning the replay mechanism which can remove the
nondeterminacy and the information filtering facility which can reduce the amount of data the
programmer must concern. In this paper, we discuss how event trace analyzing tools on a replay
mechanism can effectively solve these problems taking an example from a program written in

MPC++ (which is an parallel extension of C++) and report the results from a prototype system
of event trace analyzing tools.
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Record next (EventType et) {

Record r;
for (; (r=mext_record ()) !'= 0;) {
if (r->event_type == et) {
return r;
}
}
return 0;

}

void main () {
Record r1, r2;
for (ri=mext ("eval_point");
(r2=next ("eval_point")) != 0; ri=r2) {
if (ri->value > r2->value) {
alert ("%r, %r: ?7value decrease?", ri, r2);
}
}
}
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event type(z) = “eval_point”
A event type(y) = “eval_point”
A time(z) < time(y)
— value(z) < value(y)
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<LOGFILE>::=<RECORD>*
<RECORD>:="{" <ATTR>* '}’
<ATTR> n=<LABEL> ’=’ <VAL> ’;’
<LABEL> =< #f¥+><E>
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{etype$="SEND_PACKET"; pe&=0; rni=2; ti
me%,=0; thread&=1; to&=4; receiver_threa
d&=1; priority$="UL"; type$="CALL"; len
gth&=14; source$="fib.cc:12";}
{etype$="MEMORY_ACCESS"; pe&=0; rni=3;
time%=0; thread&=1; acc_type$="WRITE";
addressg&=0x12000; size&=10; source$="fi
b.cc:13";}
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A=‘etcat | etgrep "type=MEMORY_ACCESS"
| etuniq "address"
| etformat ">address\n"‘;
for a in A; do

B=‘etcat | etgrep "address=a"
| etformat ">pe:>record_num(>acc_type)\n"'
c=
for b in B; do
for ¢ in C; do
if [ ‘acc_type_of b‘ = WRITE -o # OR
‘acc_type_of c‘ = WRITE ]1; then
2 AR Eb—HPEERARTHNIL,
if [ ‘etcat | etcompare b c‘ = x ]; then
t x: HEXEOPZN
Alert;
fi
fi
done
c="C b"
" done
done

B 5 V—RAF4T 75 OERE

WEZONBYTH L, F2iX. FA— PE RoEHOR
Ly FARBPZELTICAILAENICHEEZRAATVR
L, BELHETE S,

3.4.2 EBRMH

rofigiz, B AEVIHTET /L AOREE
n EthiE, o? BORBREERTZ40THS, Bl
HERLLTREAS DLIKEDL I Y2 VARIZIT
FEZDFEIBLDREMLOTRD, Y WAI YT
FRDEWP I - FTELTV S,

ZOBIEIE, XA Y — VO etgrep, etcompare
PHVL L, BBICRRTELI LN Fh ol IRD
. AV PN U— AORITIC I L B BEEBRO
BHEEZOLND,

4 F&®

AT, BHETEBELERL LTy ¥ S
FHEIIDVWTREL o7 4. 20OFIHRELANS
OB LA, MPCH4+ B oA XY P EFL—R
BTy — N Ta &4 TIZonT, FOERE, £
PoHEBLNIHRICDVTRNR,

Aigit, TOREOLITY FAy s T4
2, AEY Y —sREERE, HEAROBVRTY -
FW{OPERLTAHAT, A XY Fr—A0 DN
LB BROTVWE LEED D,

T, BEABT Y- VREFERICHE LWL LE
IbhB0T, EFRROESEEMETFHEELTEITETS
5o

SEYR

[1] Fidge, C. J.: “Partial Orders for Parallel De-
bugging,”, ACM SIGPLAN/SIGOPS Proc. of
Workshop on Parallel and Distributed Debug-
ging, pp. 183-194, May 1991.

2

—_—

Lamport, L.: “Time Clocks, and the Ordering
of Events in a Distributed System”, Commu-
nications of the ACM, 21(7), pp. 558-565, Jul.
1978. i

Fujita, M. et al.: “Automatic Generation of
Some Results in Finite Algebra”, Proc. of Int.
Joint Conf. on Artificial Intelligence, Aug. 1993.

[3

o)

2

flane)

Ishikawa, Y., et al.: “The Implementation of
Parallel Programming Language MPC+4” Proc.
of JSPP 94, pp. 105-112, 1994.

[5] Rosenblum, D.S.: “Specifying Concurrent Sys-
tems with TSL”, IEEE Software, May 1991.

[6] LeBlanc, T.J. and Mellor-Crummey, J.M.: “De-
bugging parallel programs with instant replay,
IEEE Transactions on Computers, C-3(4), pp.
471-482, Apr. 1987.

Kessler, P.B.: “Fast BreakPoints: Design and
Implementation”, Proc. of ACM SIGPLAN ’90
Conf. on Programming Language Design and Im-
plementation, pp. 78-84, Jun. 1990.

(8] Hi&fh: “BEF TS T I Y IREORE,
BUBELEBEEERXTRE 4H-5, Mar.
1994.

[9] H&E M “BWHEFIFHE K RWC-1 L MPC++ 7
oy oBREFHR, HRLBFERHK
72 &% 94-PRG-18-18 (SWoPP HiEk '94), pp.
137-144, Jul. 1994.

(10] it “h A5~ 4 XBREEEH DT BT/
A=l BT 575y VI BREORE LER B
FHHEBEF KBRS E CPSY 95-42, Aug.
1995.

{7

—



