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Evaluation of Reconfiguration Steps on Operation for Environment Adaptive Software
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Abstract

We have proposed environment adaptation of software that automatically converts normal code suitable for CPU into code

suitable for GPU, FPGA and so on depending on the deployment environment and enables high-performance operation. In this

paper, we study the overall processing performed for reconfiguration during operation, and newly propose resource amount

reconfiguration, measure the processing time for reconfiguration during operation, and discuss reconfiguration timings.
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T

Processing flow of environment-adaptive software.
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Table 1. FPGA logic reconfiguration results.

Offload
application

Summation of
processing time

Improvement of
processing time

Before

reconfiguration tdFIR

41.1 sec/h 159 sec

After

MRI-Q 252 sec/h 549 sec

reconfiguration

Table 2. GPU logic reconfiguration results.

Offload
application

Summation of
processing time

Improvement of
processing time

Before

. . NAS.FT
reconfiguration

308 sec/h 2,420 sec

After Himeno

1,180 sec/h 2,790 sec

reconfiguration |[benchmark

Table 3. Resource amount reconfiguration results.
Offload Set resource Cost
L. Cost
application |amount performance
Before CPU : GPU
reconfiguration NASFT = 2core : 8GB 7,000 !
After CPU : GPU
reconfiguration NASFT = 2core : 8GB 7,000
Before Himeno CPU : GPU 11.000 1
reconfiguration [benchmark | = 1core : 16GB '
After Himeno CPU : GPU
reconfiguration |benchmark| = 1core : 8GB 6,000 15

52

2.01

k

1.99

k

1.98

L3

1.97

1.96

k
of applications of actual re- placement

Raﬁeﬂ / Rbeﬁm n Paﬁeﬂ / Pbeﬁm

1.95
0 200 400 600

Number of re-placement targets

800

Fig. 3. Applications replacement results.
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