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An Implementation of Adaptively Replayable
Parallel Debugger on PVM.

Takeshi MIEI =~ Naohisa TAKAHASHI
NTT Software Laboratories
9-11, Midori-Cho 3-Chome Musashino-Shi, Tokyo 180 Japan

Abstract

The dbxR which we previously proposed was a replay-based debugger for shared-memory parallel programs.
It enabled us to specify break points both on static source code and on dynamic execution sequences of parallel
programs, to reproduce the non-deterministic execution behavior of parallel programs by using a demand-driven
replay method, and to halt the execution of the program at a determined state. This paper proposes the dbxR
debugger model should be applied to parallel programs used for message passing communications. It also describes
the prototype implementation of the parallel debugger on ORNL’s PVM - a widely used message passing library -
and shows examples of program debugging with the prototype debugger.
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dbxr.pvmsend()s dbxr_pvm.recv() OEfFERE— FE
L UEHEETE~ Ve d 38RO VWTl~ 5,

6.4.1 ETERE—F
dbxr.pvm.send() Avt—YOREEEFTAS.

dbxrpvmrecv() Ave—VEZFNy7 7 XHEY
Hde VLA y e—VORET = v R BT, A v
- P8 7 R ETRBORBD ( from, tag ) KBEENL
T, num.record DfE%* 1 #Nx ¢ 3,

6.4.2 HEEETE—F

dbxr_pvm_send()

1. BT 2 2OBANT% tid, HHTE Ay -
2 7% msgtag & L, %ET~ v FED (from, tag)
25 (tid, msgtag) ¢ —HF 2 xv b Y ZBREL, A
J&&d % done 7 4 —A V% 1325,

2. tid TARENDZ T EE AN Xy - VERET 5,
dbxr_pvm_recv()

1. £ %I, demand 7 4 — 1A F22 NONE »
3\vik DO ¢d 3 HHD ( from, tag, demand )
3o EHAET .

9. EfFERBICEWT e XFENF2 from THo
7 aeA0, BEHEFRO 7 v 2@HTE 7=
€ A EN TR, rtid T 5, T XHS
T rotid 2RE - BB CE AT, TreR
HIRETKE bR - BT 3~F7<.

3. dbxR-II ~ from DEZNE L T 2EHIKEA v € —
PEEY . dbxR-II & Y HEEFRO 7 = 2 2555
FEZ0H 5. ch%rtid 2L, (from,r-tid)
O EHEEY F Y ELT, T at AHEE~R
&35,

4. 1CHEAH L FEFTEEHRD ( from, tag, demand ) D
3 oo demand 74 —A F% DO iK+3, H =
€ AFHIT & tag BB LT EREF~Y F& 1
tid B3R 7 2w R~EET B,

5. rtid BRT T e Zhb Ay v— P& 7 OfER tag
THB Ay e—VOEEREST 3

6. 1 THEAH L AEFTILERO ( from, tag, demand ) @
3 oo demand 7 4 — ¥ % DONE § %,
6.5 PVM 7n4' 5 LOFERG

BIOKRLAF R b7 ur 5 6%, dbxR-II #HwT
HEE ¢ HEo8VFI 2N 11IcRT. M10DFR b7
w77 Lk, testl, test2 D2 007w F T LCHRE



F. testl Aitest2 ¥ F Ty m R LTHERT 2, 7R+
277 Akt test2 — testl — test2 DIFT A v v — V@EE
’i’ﬁ&lf’\ %T‘j‘éo A /"Z‘-“/‘i fK@%‘Cl %H%‘V‘éo

B10: 7R+ mssa

K 11CE, test2 7 2+ ZDZERSICDP 2H/EL
B ORI ERLC\ 5, 110 1f7H T dbxR-1T %
EBEILTBY., 5D test]” CHF RN V¥ T rSak
HBELTWS. 217HDXFH”(dbxR)” ik, dbxR-II oD
Trry7rThHY, TurlI=id run a<v FEHwT
BF_y 77 a7 %EH LT3, EIFFEO dbxR-11
BRTER=— FeBiteL <k Y, 3~10T7EHTR, &
TERE—FCofF Ny 7T o2 b0l hEeERL
Twnd,

11f7H® collect == v ¥ T, LOETCVER I LA
EfFiEONAE % dbxR-IT KT 3, 12~ 15 fFEHCI’,
record T2 ¥ FE#FHWCIEB L EITRBONATFERLT
o 4fTHTR, ETEHE- VBT 7o v 25
BITF-40024 #F> 7w X 025, 7w+ ZEHIF 80011
TueAhbry =YX S 1DRAyw—V% 2EFZEL
TW3 T L#RLTNE,

16 fTE T replay =< v F¥HWCEHEETE—F
iz, 17FHD run a<y FCFRy 27T ur s
LEEBIL T35, CORETHE. ¥ZDPEREIH
TWnhnDT, HEEFHEBI AV, 18FfTE T demand
a<v FEAWT, 7rvx1o( EEOZEGS K DP
PEREFTAR V. FEEEET 5. 19 ~25fTHRHEF Ny
r7arsahbolNTHb, DP ¥ COFEREKTE,

BFry 77w G HEIWICEL X ¢ b3 (27,29 F7H).

31f7H® record =< v FCHERL AETIHE R, HiE
LaRBH&SE " 2RAMLTERL, 20087~y 7
TreRE, LHICREHESE 1EFOBHLLC L %R
LCWw3,

7 EHUIZ

AT, Ave—V RN vy FRNF|I a5 L%
SE & U BEEZYHWESFIF Ny #FEFA dbxR-IT
FREL, PVM ECoEBICOWTIRR Kk, BE, 71
b & A FCIEREITIERV e ESAES & USRI L ofE IR
BE Cos/ MNEEHEREIEB L Cwb, 5%, Tv—
7R A v R L B O BEEEE LSO KR 3 X (R —

-

% dbxr testi
2 (dbxR) run
3 Starting program: /homel/take/pvm3.3.1/bin/
1 [HEg]
10 Program exited with code 01.
11 (dbxR) collect
12 (dbxR) record
13 Proc(m_tid)
14 00(40024)
15 01(80011)
16 (dbxR) replay
17 (dbxR) run
18 (dbxR) demand message 1 0
19 Starting program: /homel/take/pvm3.3.1/bin/
SUN4/testl
20 Starting program: /tmp_mnt/homel/take/
: o [FEg]
25 parent:send:peanuts:nttspe
26
27 Program received signal SIGINT, Interrupt.
28 0x1cf88 in gettimeofday ()
29 Program received signal SIGINT, Interrupt.
30 0x1cbbO in select ()
31 (dbxR) record
32 Proc(m_tid)
33 00(40024)
34 01(80011)
35 (dbxR) quit

From(Tag)
0: 80011( 1) 1: 80011( 1)
0: 40024( 1)

From(Tag)
0: 80011( 1)*
0: 40024( 1)=*

1: 80011( 1)

B 11: dbxR-IICE 3 F R Y 7 a2 I ADF Ny 76

YA VET7 2 — RAOWMTEEFTE I FECH 3. Tk VER
Le7e b 24 72Hwc, BEERHAAEIIF v 7S
LTy HOFTHHER ED L FETH D,

HE, EREEE R 72  RIEERBIIRE S U YIE
BavCa—7 4 v 7TEROERCECEH LTSS

Z £ XK
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