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Implementation and Evaluation

of a Checkpint/Restart Tool for CUDA Applications

HIROYUKI TAKIZAWA 1 KATSUTO SaTO !
KazUuHIKO KOMATSU 2 and HIROAKI KOBAYASHI2

In this paper, a tool named CheCUDA is designed to enable check-
point/restart of CUDA applications. To allow an existing checkpoint/restart
implementation to checkpoint CUDA applications, CheCUDA is developed as
an add-on package working at each CUDA API call to record the GPU status
changes onto the main memory. This paper demonstrates that our prototype
implementation of CheCUDA can correctly checkpoint and restart some CUDA
applications. It is also shown that CheCUDA can restart a CUDA process from
a checkpoint file generated on another PC. Accordingly, CheCUDA is useful not
only to enhance the dependability of CUDA applications but also to attain task
migration of CUDA applications. This paper also shows the timing overhead
for checkpointing.
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CUdeviceptr ptr;

cuMemAlloc (&ptr, sizeof (float)*1024);
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Fig.1 Device memory allocation.
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#include "CheCUDA.h"
int main(int argc, char*x argv)

CUdevice hDev;
CUcontext hCtx;

// CheCUDA initialization
ckptInit();

// CUDA intialization
culnit(0);

cuDeviceGet (&hDev, 0);
cuCtxCreate (&hCtx, 0, hDev);

. CUDA code ...

// CheCUDA’s checkpointing
ckptSelf();

. CUDA code ...
cuCtxDetach (hCtx) ;

return 0;

}

02 000 CUDAOOOOO CheCUDADDDDODOD
Fig.2 A simple CUDA code with CheCUDA.
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Table 1 System Specifications

Desktopl Desktop2 Laptop
CPU Core 2 Quad Q6600 Phenom II X4 940 Core 2 Duo T7250
GPU GeForce GTX280 GeForce 8800 GTX | GeForce 8600M GT

Main Memory 4GB 2GB 2GB
Video Memory 1GB 768MB 256MB
HDD BW 49 MB/sec 46 MB/sec 33 MB/sec

PCle BW(HtoD) | 2.42 x10® MB/sec 2.60 x10° MB/sec | 2.39 x10% MB/sec
PCle BW(DtoH) | 1.52 x10° MB/sec 2.36 x10° MB/sec | 4.52 x10? MB/sec

oS CentOS 5.3 (x86-64), kernel 2.6.18-128.1.14.el5
CUDA CUDA 2.2, driver 185.18
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CUdeviceptr d_A[nHandles];
unsigned int mem_size_A = 256 * sizeof(float);

for(unsigned int h=0;h<nHandles;h++){
// allocate device memory
cuMemAlloc( &d_A[h], mem_size_A );

}

for(unsigned int h=0;h<nHandles;h++){
// deallocate device memory
cuMemFree(d_A[h]);

03 000O0OO00oO0oooooooooobo
Fig.3 The code used for runtime overhead evaluation.
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Fig.4 Runtime Overhead for Maintaining a Resource Management List.
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Fig.5 Execution Times of Preprocessing, Checkpointing, and Postprocessing.
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