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Abstract: The parallel 1/0 system is one of important components of a HPC system,and it can discount the performance of the
whole system if its availability are awful.However,high—throughput and large capacity are still the main target in parallel 1/O
system’s design by far,and few research on its availability evaluation has been published.In this paper,a method managing to
evaluate a parallel I/0 system’s availability based on SANs (Stochastic Activity Networks) model with Mobius modeling
environment is expatiated,and the simulation results reveal how the availability of the parallel 1/0 system is impacted on by the
number of global file system,the number of minimum number of OST in a single file system,and the repair period of the whole
system.
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CNEE

IG1: (MDS->Mark () >0)&& ( DiskArray 1 —>Mark () >0)&&
( Single_FS_failed—>Mark( )<Num_FS)&&(OST_failed—>Mark( )<
Num_OST-Min_Num_OST+1)

43 3 AEL

casel :if (MDS—>Mark()==2) return(1.0); else return(0.0);

case2:if (MDS->Mark( )==1 && Single_FS_failed—>Mark( )<

Num_FS-1) return(1.0); else return(0.0);
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case3:if (MDS->Mark()==1 && Single_FS_failed—>Mark()==
Num_FS-1) return(1.0); else return(0.0);

T

0G1:MDS->Mark ( )——;

0G2:MDS->Mark( )=0; DiskArray1->Mark( )=0;
OST_failed—>Mark ( )=Num_OST}; Single_FS_failed—>Mark ( )++;

0G3:MDS—->Mark ()=0;Disk Array1->Mark ( )=0;0ST_failed—>
Mark ( )=Num_OST; Single_FS_failed—>Mark( )=Num_FS;

41 2 DA_Failurel
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NEE

1G2: (MDS—>Mark () >0) && (DiskArrayl —>Mark ()>0)
&& (OST_failed —>Mark () <Num_OST-Min_Num_OST+1) &&
( Single_FS_failed—>Mark( )<Num_FS);

3N :

case 1:if( Single_FS_failed—>Mark( )<Num_FS-1)return(1.0);
else return(0.0);

case 2:if(Single_FS_failed—>Mark( )=Num_FS-1)return(00);
else return(1.0);

T

0G4:MDS—>Mark ()=0;Disk Array 1 ->Mark () =0;0ST_failed—>
Mark ( )=Num_OST; Single_FS_failed—>Mark ( )++;

0G5:MDS—>Mark ()=0; Disk Array1->Mark ( )=0;0ST_failed—>
Mark ( )=Num_OST;Single_FS_failed—>Mark( )=Num_FS;
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IG3:(0SS—>Mark()>0) && (DiskArray2—>Mark()>0)&&
(OST_failed->Mark( )<Num_OST-Min_Num_OST+1)&& (Single_
FS_failed—>Mark ()<Num_FS);

53 3R :

casel :if (0SS—>Mark()==2) return(1.0); else return(0.0);

case2:if ((0SS —>Mark () <2)&& (OST_failed —>Mark () <
Num_OST - Min_Num_OST)) return(1.0); else return(0.0);

case3:if (0SS—>Mark ()<2 && OST_failed—=>Mark ()==
Num_OST -Min_Num_OST && Single_FS_failed —>Mark () <
Num_FS-1) return(1.0);else return(0.0);

cased:if ((0SS—>Mark ()<2) && (OST_failed—>Mark ( )==
Num_OST-Min_Num_OST)&&

(Single_FS_failed—>Mark( )==Num_FS-1)) return(1.0);
else return(0.0);

il

0G6:0SS—>Mark( )——;

0G7:08S->Mark ()=0; Disk Array2—>Mark ()=0; OST_failed—>
Mark ( )++;

0G8:0SS—>Mark( )=0; Disk Array2—>Mark ( )=0;OST_failed—>
Mark( )=Num_OST; Single_FS_failed—>Mark( )++;

0G9:0SS—>Mark ()=0; Disk Array2—>Mark ( )=0;0ST_failed—>
Mark ( )=Num_OST; Single_FS_failed—>Mark( )=Num_FS;

110 4 DA_Failure2

E & DiskArray_failure_rate*DiskArrayZ—>Mark( )

N

1G4:(0SS—>Mark()>0)&& (DiskArray2—>Mark()>0)&&
(OST_failed—>Mark( )<Num_OST-Min_Num_OST+1)&& (Single_
FS_failed->Mark( )<Num_FS)

533 IEOL

casel :if (DiskArray2—>Mark()==2) return(1.0);
else return(0.0);

case2:if( DiskArray2->Mark()<2 && OST_failed—>Mark( )<
Num_OST-Min_Num_OST) return(1.0);

case3:if( DiskArrayZ—>Mark( )<2 && OST _failed—>Mark ( )==
Num_OST -~Min_Num_OST && Single_FS_failed —>Mark () <
Num_FS-1) return(1.0); else return(0.0);

cased:if (DiskArray2->Mark()<2 && OST_failed—>Mark ()=
Num_OST-Min_Num_OST && Single_FS_failed —>Mark ()==
Num_FS—=1) return(1.0); else return(0.0);

Hithi ]

0G10: Disk Array2—>Mark ( )——;

0G11:0SS—->Mark( )=0;DiskArray2->Mark( )=0;0ST_failed—>
Mark ( )++;

0G12:08S->Mark()=0;Disk Array2->Mark( )=0; OST_failed—>
Mark( )=Num_OST; Single_FS_failed—>Mark( )++3

0G13:0SS—->Mark()=0;Disk Array2->Mark ( )=0;0ST_failed—>
Mark ( )=Num_OST; Single_FS_failed—>Mark ( )=Num_FS;
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if(MDS_module—>Single_FS_failed—>Mark( )==Num_FS)

return( 1.0/Num_FS);
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