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Toward a Fault Resilient Environment

with a Simple Coding for Application Programmers

HipEYUKI JiTsuMoTo™! and YUTAKA IsHIKAWATL

Fault handling is a nessesary technique for exa-scale HPC environments.
Fault Tolerance, which is the one of fault handling method used on recent HPC
environments, localizes faults loosely due to handling faults on system-level. As
a result, fault tolerance is not applicable for exa-scale HPC environments be-
cause it has needless fault handling cost. On the other hand, Fault Resillience is
proposed for exa-scale HPC fault handling. In this method, faults are observed
from applications and applications deal with fault handling. However, coding
about fault handling is difficult for application programmer because they con-
sider about the out of the application such as fault detection and middleware
recovery. For simple coding for fault handling, we investigates how to code the
advice’, which is the part of fault handling related for application and pro-
pose the advice description framework based on this investigation. Moreover
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we apply this framework to checkpoint/restart on HPL for working validation.
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#pragma XPT mask fread(,,,a) ferror(a)>0 FS_ERR *...(1)
int main(){

FILE *fp;
char c;
#pragma XPT init *...(2)
fp = fopen("/fsl/userl/xxx", "r");
#pragma XPT subscribe FS_RCV *x...(3)
#pragma XPT try{ *...(4)
#pragma XPT label FRETRY *...(5)

while(<file do not reach EOF>){
fread(&c, sizeof(char), 1, fp);
printf ("%c", c);
}
#pragma XPT catch FS_RCV return FRETRY
long int offset = ftell(*fp);
fclose (*fp);
*fp = fopen("/fs2/userl/xxx", "r");
fseek(xfp, offset, SEEK_SET);
#pragma XPT try}

.. (@)

BN
..(8)
.. (M

#pragma XPT unsubscribe FS_RCV

L I R S R

#pragma XPT fini
return EXIT_SUCCESS;
}
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int main(){
#pragma XPT init *
#pragma XPT subscribe CR_RST,CR_CKPT *
#pragma XPT try{ *
for(iter i){

calculate(i, data);
#pragma XPT assert ast(data)>0 AP_SERR
#pragma XPT chk{ CR_CKPT

write i to file;

(D)
... (2)

write data to file;
#pragma XPT chk}
#pragma XPT label RST
}
#pragma XPT catch CR_RST return RST
read i from file;
read data from file;

.. (2)

* ¥ X X X ¥

#pragma XPT try}

#pragma XPT unsubscribe CR_RST,CR_CKPT
#pragma XPT fini

}
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pthread_t pid;

sigjmp_buf jbuf;

int main(){
pid = pthread_self(); ... init
FTB Initializing Functions; ... init
FTB_Subscribe (CR_CKPT, handler(&event_status)); ...
FTB_Subscribe (CR_RST, handler(&event_status)); . subscribe
if (sigsetjmp(jbuf)==0){ ... try{
FTB_Publish(CR_RDY); ... throw
for(iter i){

calcurate(i, data);

subscribe

(event send)

sigmask (SIGUSR1) ; ... chk{
if (FTB_Poll_Event (CR_CKPT)){ ... chk{
checkpointing;
} ... chk}
sigunmask (SIGUSR1) ; ... chk}
CR_RST: ... label
}
}else if(event_status.name=="CR_RST"){ ... catch
restarting;
goto CR_RST:
} ... try}

}

void handler (*event_status){
pthread_kill(pid,SIGUSR1);
}

void sigusrihandler(O{
siglongjmp (jbuf) ;
}
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