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Research on Improved Energy-saving Technology for Data Access in High Performance Computing

DENG Ding-sheng
(Department of Computer Science, Sichuan University for Nationalities, Kangding 626001, China)

Abstract Aiming at the problems that the existing disk power management methods cannot handle short idle periods of
high-performance parallel applications, require extensive code modifications and cost much energy, this paper proposed a
compiler-directed data access scheduling technology for saving disk energy. The proposed technology contains two pha-
ses. In the first phase, the compiler analyzes parallel application programs, extracts disk access patterns and generates
scheduling tables, while in the second phase,a “data access scheduler” performs the actual data accesses according to
scheduling tables. As compared to prior software based efforts, our framework requires no code or data restructuring.
Our experimental evaluation reveals that the proposed framework effectively increases the energy savings brought by
the disk power down mechanism for data-intensive workloads, and the rate of energy savings improves from 5. 5% to

11. 8% ,making disk spin-down a viable strategy in data-intensive high-performance computing. In addition, it increases

the energy benefits of multi-speed disks from 12. 7% to 27. 6%.
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MPI_File_open(-+-+- LU, &fh_U,-eeees );//Open files,U,V,and W
MPI_File_open(++-+++ JV,&fh_V,eeenen );
MPI_File_open(:++++ S W, &fh W, eeeees )3
for m=1,R,1{ //Loop on horizontal file block
MPI_File_read(fh_U,*+::+);//Read next block of matrix U
for n=1,R,1{ //Loop on vertical file block
MPI_File_read(fh_V,++=-- );//Read next block of matrix V
for i=1,N,1//Actual matrix product
for j=1,N,1
for k=1,N,1
Wi, 1+ =ULi.k] « V[k,j];
MPI_File_write(fh_W,=+-e+ )3/ /Write block of W
}
}
MPI_File_close(&fh_U);//Close all files
MPI_File_close(&fh_V);
MPI_File_close( &fh_W);
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1. for i==1 to N, do

2. Gi=0;//PIABERIRESR

3. end for

4. Sort o/ /HBIEREF KT (a.e—a b+ 1)

5. for a€ «/ do

6. BR<0;//BIEEMAET

7. fori=a.btoa edo

8. if 3bE /& b, p=i&-b.id=a. id then

9. continue; / /B BRAR T

10. end if

11. Rzzmxc\kpkEE—&b‘];
12, if R<<BR then

13. continue;

14, else

15. BR<R;a. p<i;

16. end if

17.  end for

18, Gap<=Gapla g;//EHBHAERES
19. end for
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Access Signature

A 0010000000100000
Az 0100000001000000
Az 0010000000100000
Ag 0100000001000000
As 0010000000100000
As 0110000001100000
A7 1000000010000000
Asg 0010000000100000
Ag 0100000001000000
Aro 0100000001000000
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