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2.3

2

( ) (

P0-2) Fault Resilience Backbone

Fault Resilience Backbone

( 1 )

( 2 ) Fault Resilience Backbone

( 3 )

n

m

( 4 )

( )

2.4

int main(){

int i, data[30];

#pragma MICP init *

//

#pragma MICP enable i, data(0-29) *

// i, data[30]

//

for(iter i){

calculate(i, data);

#pragma MICP ckpt *

//

}

#pragma MICP disable *

//

#pragma MICP fini *

//

}
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1

init/fini

enable/disable

ckpt
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3.2

4

[2] Fault Resilience

Backbone FTB/CiFTS[3]

Iteration-based Checkpoint(ICP)

API

API

API

Parallel Iteration-based Checkpoint for MPI(MICP)

MPI

ICP

N. Vaidya 3

( 3.4 )

libc

(fopen/fwrite/fread) (MPI-IO

)

Fail-stop/re-execute ( 3.1

)

(SQL

)

3.3

MPI

Parallel

Iteration-based Checkpoint MPI

5

( 1 ) MPI

(16 4CPU

MPI 22(3

+1 5 1

+1 1 ))

( 2 ) rank0

FTB

(ftb agent)

(ftb database server)

( 3 ) ftb agent

( 4 )

ftb agent

( 5 )

OS

1

spawn tool MPI Spawn()

MPI Spawn()

MPI

MPI COMM WORLD
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MPI

MPI Spawn

MPI Spawn() API

spawn tool

( 1 ) MPI Init()

MPI Get processor name()

( 2 ) 1

( 3 )

MPI COMM WORLD

3.4

N.Vaidya

T

T +C

C

N.Vaidya

3

( 6) Pij i j

Kij i j

P01 = e−λ(T+C) (1)

K01 = T + C (2)

P02 = 1− e−λ(T+C) (3)

K02 =

∫ T+C

0

λte−λ(t)

1− e−λ(T+C)
dt (4)

P21 = e−λ(T+2C) (5)

K21 = T + 2C (6)

P22 = 1− e−λ(T+2C) (7)

K22 =

∫ T+2C

0

λte−λ(t)

1− e−λ(T+2C)
dt (8)

(9)

Γ

Γ = P01K01 + P02(K02 +
P22

1− P22
K22 +K21)

= λ−1eλC(eλ(T+C) − 1) (10)

r

r =
Γ− T

T

=
λ−1eλC(eλ(T+C) − 1)

T
− 1 (11)

Topt

∂r

∂T
= 0

eλ(T+C)(1− λT )− 1 = 0 for T �= 0 (12)
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4.

5

4.1

CPU Intel Xeon X5550 (2.67GHz 4core)

2 Memory 24GByte GbE 1

8 OS Linux 2.6.39.4

MPI MPICH-3.0.4

4.2

1

1 8

1

2 9

7 spawn tool (spawn tool) FTB

(ftb build)

(sync proc) X nXpY

X Y Y

spawn tool

spawn tool MPI Allreduce,

MPI Gather

MPICH

1.2

1.2
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4.3

2

3 1 8

8

X Y

FTB

MPI Barrier

MPICH

1.1

5.

1

[4] MPI

User Level Failure Mitigation[5]

Coodinated Uncoordinated

1
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