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Determination of Optimal Checkpoint Interval for RM Scheduled Real-time Tasks

il
(Seong~Woo Kwak - Young-Joo Jung)

Abstract - For a system with multiple real-time tasks of different deadlines, it is very difficult to find the optimal
checkpoint interval because of the complexity in considering the scheduling of tasks. In this paper, we determine the
optimal checkpoint interval for multiple real-time tasks that are scheduled by RM(Rate Monotonic) algorithm. Faults are
assumed to occur with Poisson distribution. Checkpoints are inserted in the execution of task with equal distance in the
same task, but different distances in other tasks. When faults occur, rollback to the latest checkpoint and re-execute task
after the checkpoint. We derive the equation of maximum slack time for each task, and determine the number of
re-executable checkpoint intervals for fault recovery. The equation to check the schedulibility of tasks is also derived.
Based on these equations, we find the probability of all tasks executed within their deadlines successfully. Checkpoint

intervals which make the probability maximum is the optimal.
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A A X A e} (Checkpoint), RM A&, A7 B2~ A(Real-time Task), = TF(Transient Fault)
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(LI | 068113 [(21,1)| 06757 [(3L1)| 067032 {(41,D| ©
(1,1,2)] 067977 1(21,2)| 067435 |(3,1,2) 0 412 0
(1,1,3)| 0.70269 |(2,1,3)| 067301 [(3,1,3) 0 413 0
(1,1,4Y| 070266 [(21,4)| 067166 [(31,4) 0] 414 0
(1,21)| 067841 |(221)] 067301 (321 0 42| o0
(1,22)] 067706 |(222)| 067166 |(3,22) 0 422 o0
(123 06757 |(223) ] (323 ] 423 0
(1,24)| 067435 [(2,24) 0 (3.2,4) 0 424)] 0
(1,3D] 075068 [ (23,1) 0 (331 0 43D o0
(132)| 0.74918 |(232) 0 (33,2 0 432)] 0
(1,33)| 074768 |(233) 0 33,3 0 433 ©
(1,34 074619 |(23.4) 0 (334 0 43| o
(14| 075051 {(24,1) 0 (34,1) 0 44] 0
(1,42)] 074901 |(24,2) 0 (34,2 0 (442)] 0
(1,43)] 074752 |(243) 0 (34,3) 0 443)| ©
(1,44) 0 (24,4) 0 (34,4) 0 (4440 0
6.2 &

AME g2 F718 7He 98 AA3L gaart 2AEY
Hol AgsHE A Az EJEHE AYsts @
g A7s AF7A A9 (AT o)AL o8 HaAE
o] 2AEy Hoz2HN BAste EIJAY 9o o] EAE
A Wwyo R HIEss f4A ER7] WEel # =
Fo A= AAZ Bl E o] RM(Rate Monotonic) €18 &
of o] 2AEH =1, Q239 Fr7t deElny FY3}
= ZhAstel A Az EAYH A4Y HEE d7sig
o Ed 5 EZALS sy 98 4 Haae FU)e
HA F719 29 F4 w2 ojFojn AL FA3YL
Poisson #X & 7IAE H}x nFo] HAste A3eA, =
£ AAR "HzzAEC] A FrlojUdA HdFHoZ F
B8 FEAS Fx sk o 8§ A2 7 gx2aE
71d F de AW of A7, HAIsAA g FE A
|5 /\l % ’33’%} qx RE H2aEY 2AEH 7%
Ao Z+ g23art zale] F7)

2 o3 S$EHEZ Y fFREHR
1= ) 5‘% 28 Fﬂﬁ ke ol 2+ BlaAd A AR
= #AFY Az EAY 3] "ok ¥ A 4B g%
A gl AHERE £ =804 AAG Pye f84
< A

ZtAtel 2
| =Ee 20069E HRAY(ZEARALR HE
tguhe s REANFAGe) AYe wol
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