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Table 1 Optimal checkpointing time sequence
by the checkpointing density vs. the
sequence by the constant time interval.

(F(t)=1—exp[—(¥)™], m=0.5 E[T]=500, cc=10,

Cr=10, kc=1, kr=1, ac=0. 1, 1/17-:5, l/llr=2)

E bt F(ts*) t** F(ts**)
1 92 0. 4557 158 0. 5485
2 233 0.6192 316 0. 6752
3 400 0.7178 474 0.7478
4 587 0.7840 632 0. 7962
5 791 0.8311 791 0.8311
6 1008 0.8658 949 0.8574
7

1238 0. 8920 1107 0.8780

N
®2 BEF=v B4V IMNEERRF =7
R4V M5
Table 2 Optimal checkpointing time sequence
by the checkpointing density vs. the
sequence by the constant time interval.
(F(t)=1—exp[—(t)*], m=1, E[T]=500, cc=10,
Cr=10, ke =1, kr=1, ac=0. 1, 1/17 =5, 1/#r=2)
k [ 7% F(ts*) Lt F(ta**)
1 158 0.2711 158 0.2711
2 316 0. 4687 316 0. 4687
3 474 0.6127 474 0.6127
4 632 0.7177 632 0.7177
5 791 0.7943 791 0.7943
6 949 0. 8500 949 0. 8500
7 1107 0. 8907 1107 0. 8907
®3 BEF=v I/ BAVIMNEEREF= v 2
N 24 MR
Table 3 Optimal checkpointing time sequence
by the checkpointing density vs. the
sequence by the constant time interval.
(F(t)=1—exp[— ()], m=2, E[T]=500, c.=10,
Cr=lo, kc=1, kr=1, ac.=0. 1, 1/‘r=5, 1/#r=2)
k 7% F(ts*) 1 F(ta**)
1 262 0.1935 158 0. 0755
2 415 0. 4183 316 0. 2696
3 544 0. 6056 474 0. 5068
4 659 0. 7447 632 0.7154
5 765 0. 8409 791 0. 8596
6 864 0. 9041 949 0.9408
7

957 0. 9438 1107 0.9787
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Fig. 1 The illustration for the checkpointing density and
checkpointing time sequence.
(F(@t)=1—exp[—(t)*], m=0.5, E[T]=500, c.=10, c,=10, k=1,
kr=1, ac=0.1, l/lr=5, 1/“r=2)
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Fig. 2 The illustration for the checkpointing density and
checkpointing time sequence.
(F(t)=1—exp[—(&)"], m=1, E[T]=500, ¢.=10, c,=10, k.=1,
kr=l, ac=0. 1, 1/17=5, 1/”r=2)
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3 The illustration for the checkpointing density and
checkpointing time sequence.

1—exp[— ()], m=2, E[T]=500, c.=10, cr=10, kc=1,
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WELMH L. Bikic, DEoKRic URERLE
RO RRAHRBICT A TASHERELEED
BEFIZER LI

AR ORI F = o84 V7 g VI BECK IR
BIBITRERTHS. LT, MERERMOR
EAGENS X UERAE SN, REHEICXY
BRI F = v 7 £14 VP ERDZ T EH
T&3. HLET—RATERELBITRRTH S
DTIERICENTHS.

Fro s RAVPERICEBO -8y 7 o YA
JIRF—ER—RAVRFLREDT 7 4 VEIEEINE
LTHEBIRESHWOIhTVNS. EBOKAEY AT
LTRETE7 7 ANVORERER S L&, BEHIH
REOBENBELE TERTIE, KTLOGEER
H—FEDObETHRENRETLLRITANLL. TOX
351588, AMORULIRRRIEHEF = v s 81>
F4 v hEEELSAZS. BEROHE, BERICOREN
B EAMicEEF v 2 B4 T4 VIHBX
DOBEF = v I BA VAR KEF 2 v I RA VT
4 VI HEORSVBHSHICBENTNELDTHS.

2 5 X ®

1) MKEHUEE WBRBEBEK: 2 Y Ea—-F YR
7 A OBEBILEMAM, BAMKHS (1988).

2) Jasper, D.P.: A Discussion of Checkpoint/
Restart, Software Age, pp. 9-14 (1969).

3) Haerder, T. and Reuter, A.: Principles of
Transaction-Oriented Database Recovery,
Comput. Surv., Vol. 16, No. 4, pp. 287-317
(1983).



Vol. 31 No. 6 Fxv s/ RAVvF 4 v/ BEAERURERHATF = » I R4V F 4 VI FR 893

4) Chandy, K. M. and Ramamoorthy, C. V. : Roll-
back and Recovery Strategies for Computer
Programs, IEEE Trans. Comput., Vol. C-21,
pp. 546-556 (1972).

5) Young, J. W.: A First Order Approximation
to the Optimum Checkpoint Interval, Comm.
ACM, Vol. 17, No. 9, pp. 530-531 (1974).

6) Chandy, K. M., Browne, J.C., Dissly, C. W.
and Uhrig, W.R.: Analytic Models for Roll-
back and Recovery Strategies in Data Base
Systems, IEEE Trans. Softw. Eng. Vol,
SE-1, No. 1, pp. 100-110 (1975).

7) Chandy, K. M.: A Survey of Analytic Models
of Roll-back and Recovery Strategies, Com-
puter, Vol. 8, pp. 40-47 (1975).

8) Gelenbe, E.: On the Optimum Checkpoint
Interval, J. ACM, Vol. 26, No. 2, pp. 259-
270 (1979).

9) Toueg, S. and Babaoglu, O : On the Optimum
Checkpoint Selection Problem, SIAM J. Com-
put., Vol. 13, pp. 630-649 (1983).

10) Ross, S.M.: Applied Probability Models
with Optimization Applications, Holden-Day,
San Francisco (1970).

11) Kaio, N. and Osaki, S.: A Note on Optimum
Checkpointing Policies, Microelectron. Reliab.,
Vol. 25, No. 3, pp. 451-453 (1985).

(PRIt 6 B 22 HEA)
(EBX 248 4 A 17T HRER)

WX B (ELR)
| R 62 FLBRYTIYIE N
8 x% FRTAERAAERSTRE
| AET. BE RAAK¥RELE
BRMEED. avEa—2vx7
L DEHEMIRES O Bt REH KK
BT sMRICRHE. BTHREEELLR

BE BEA (E£BR)

BEf1 51 ELBRFIFTEET
¥X¥ WA 56 FRAKERLYF
| ARAE L RE RSB R
| ¥ FRRREN KRR,
R 58 EEBh%&E. IT¥HEL E
LT, Fﬁﬁﬂm,mﬁzsziimm%mﬁ
H B 6I~62 FEuF X F—KE (TAVAH) &
BEMEA. %¥® (#—a2=y b Y27 ADFFHREL2M
BICE T AMITHIPIFE), TOR itk 3By 25 48
¥ (%) % HAX OR #4&, BARBEI¥4L B
FHEBEREYS BARE - HERFELELE.

RBig &8 (E<BR)

FRFD 17 R4, RO 45 SEFERKE
RERTEMANELHRRET. T
Wt B 45 FEREKFER,
FHEBI %% BT 61 £F%ER. B
1 45~47 SEFH Y 7 2 V=T KE
E’???E Bﬁﬁl 51~52 = vV F + R 2 —K¥HRE.
YRF AMEERER, o ¥a.—2 YR FLADEER
FEEIUVY 79 TOERKE FVICRKEED
. BFEREEFS Y27 L ERFLS BEIY
&K84HB. HEX OR #£4£7 20—,




