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Abstract An integrated fault tolerance approach that provides checkpointing, task duplication and DVS (dynamic volt-
age scaling) for embedded systems is presented in this paper. This paper shows that, by supporting processors’ speed
adjustment during task execution and inserting additional SCPs or CCPs according to characteristics of systems, a sig-
nificant reduction in the execution time can be achieved. With SCPs and CCPs, we can use both the comparison and
storage operations in an efficient way and improve the performance of checkpointing schemes. Average execution times
to complete a task for the proposed approach are obtained, using the theory of probability. Simulation results show that
compared to previous method, the proposed approach significantly reduces the task execution time of DMR checkpoint-
ing scheme, Furthermore, an adaptive processors’ speed algorithm, combined with the dynamic voltage scaling
scheme, is put forwarded to achieve power reduction. My research results may be applied to the other task duplication
systems, such as TMR-F, DMR-F-1 and RFCS, etc.

Keywords Checkpointing, Task duplication, Double modular redundancy, Dynamic voltage scaling, Store-checkpoint,
Compare-checkpoint, Compare-and-store-checkpoint
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Procedure adapspeed(f1 .+ f2,D,N,A,model)

1. model=CCP. or 3

2.]if model=8CP Ry=m[n(2; +1.)+tp s else Rv=m[n(2; +ip)+
L i3

3. Rd ="D; .

4, IF (Typu ( f1.modeD<==Ry) f=fi:else f=fs;

5. While (Ry>>0)do{

6. H(Ry>Ry)break;

7. Casel:During normal execution,do{

8. resume execution;

9. if find fault then({

10. roll back and restore status;
11, Update Ry.R4;

12 go to 13}}

13. Case 2:Upon fault occurrence,do{
14, TF(Teuu (f1 model)<I=Ry) )f}=f1 relsef=f2;

15, Resume execution;
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