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Abstract: The technology of cooperative checkpointing and rollback recovery as an effective method of fault
tolerance, has been widely used on the parallel or distributed computer systems, such as cluster of computers. In
order to reduce the overhead of time and space, a cooperative checkpointing algorithm based on message counting
is given in this paper. While reducing a message complexity during synchronization from O(r?) to O(n), improving
system’s efficiency and scalability, this algorithm is also fit for those non-FIFO message passing systems.
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12 RHEEXRIEXIAE

TE X =3 A XN FHAT R FET P,P={P\,Ps,...,P,} 3L n 2 AT BT R 7 A 5 il R 4 L 3R 3L 4
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R SCKG A 2 e B R R W DR R AT g 1 R U B RR N $5  9Y B (control message) B E B T B
(cooperation message), Ji >k FH 77 JEFE 2 (0] 4 SEHLVE S H Ax o 24T 45 16 B AR 9 H P 78 B (user message) 34
I FH % /& (application message).
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Manager 145 5098 B R I% R 1 S5 1 B AN ) 1Y )2 ,manager #7551 H #EFE & K 07E B R 6% 5 24T
55 AP REAN F P R AR AR I IR) 545 4 390 TR B A2 2 50 00 7 A0 ks FLAR b 7 B R AR manager 7R 101
TERE R T AL B AN RIS, FRATTHE HOIRZS 43 24 IDLE,SYNC F1 EXEC. 51 18] 1 i,

Manage process C Application Process P; (i=1,...,N)

Normal computing (IDEL status) Normal computing

/* When it is time to take a checkpoint, go to SYNC status*/
Broadcast SYN_SIG to all application process P; (i=1,...,N) Receives SYN_SIG,

Handling non ACK MSG messages /* Such as a new
application process joins, or a process exits*/

When received all the ACK _MSG messages from P; Send ACK MSG with MST to C
(i=1,...,N), then go to EXEC status. -

Collects all the ACK_MSG messages with message sending
table (MST)

Build message received table (MBT) to count the messages
need to be received by every application process

Broadcast OP-MSG messages to P; with the number of

messages to be received by P; (i=1,...,N) Receives OP_MSG with the number of messages to be
received by P; from C

End of the Synchronization progress, go to IDEL status IF (number of messages has received=the number of
messages need to be received)
THEN take a checkpoint

Normal computing

Fig.1 Synchronization algorithm based on message counting
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Manager
process C ¢ | Fi i )
t 153 f3
IDEL SYNC EXEC TDEL

%= SYN_MSG mp ACK_MSG Storage

--m-b OP_MSG - @—b Application message
Fig.2 Synchronization procedure based on message counting
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{155 B LEPATEL n—1 P &SI AR S 5 FP,msg FFARAE 0 il B gk, 8 td 4, n—1 $RATHRC TR, 24 4T
% AES 54 N tid 4, n DG S TCIEER S msg T .
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Fig.3 Curve of the process number vs. synchronization overhead
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AR 2 U E DL R P Ik EHR O & iz #h N HFEAR 2 94T A8 R b, th i 5% )8 FE 3 1R %45 B 2%
5% (1) CoCheck™®1, k) X Bl 224 AR BFIE B (1 MIPSTY, gl e B2 K22 KL 2 (6 Condort™ V4525 &A1 T84
Tl 7 P P ) 22 - 45 SRR SR TR E FRAT O P 8 A % R B S F AR v A S8 e b IR O AR R AR JE 4 T 1K
Rl v B AR DR X 7] 20 3 FRAE T Ak, BT LATE S B . H o 2% 20 265 v 318 T B8 R 1R AT R .

WA AV PR 2T i B R I W DA ) A — 285k b [ Sejong RS FIDUIE E 37 KA 4E H e
JRR 4 ) 0 YR AR o 1 3 X 3 AT O Y v % 0 R TR A 26 B/ AE T 40 288, b A FH R AR R A [ ) e
e BE 28R P o 3 PR A0 80 ol 0 R A0 A0 S AR e, T DA R 75 280 A e 0 P i (R O£ A SR T
BB BREWRRIT 55, TR T BRI K 18 B, 7 2240 B IR 0 T B 3ok 7 S 30 100 52 4% 2 o R )k
IR s R 2RI B A ) 4 O A U 0 O A1 R AR b AN 2H R RS N T AN F T A 0 R A
2 FE L T i 8 e DR < v R AT A0 ) 25 A R A BN I3 B0 TR, AT/ 17 T 20 W A £ 3o R e i A
[ 2 M) (EL 2 B A K 38 0 T[] 45 PR 2R B (rollback distance).
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