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B A A(Slave WEL wlxE 7P A (master VW olA  HZ(Chunking)® dlo)HE o ~22F(Pass-
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o]-&&tqltt. mixE 7HdH Al (master W) 1719k Edloly A Al(Slave VW) 3712 AFS vk, w3 g
T (Pass—through) GPU9] 79 CritxolA] A&%+= HDX 3D ProZ o] &3 wlAE 7= Al (naster VW), <do]
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o] &3 1 vglE]l(Parity) A AdE AUt}

)
oL
=)
o

T
oL
=2

o, & ErAtel oA o] Folxl WS AA] o wel FAHom dWsiiAnt, & 2w AA] ol g
BEE AL ofyal, I 8AE oA &= WA o8 A E WA Thed A2 B2l
5ol 4
10 : CPU 11 @ Wl H=g
20 : GPU 30 : 7 Al
31 vkag 7HdmAl 32 1 Ldoly Al
40 + A A A 41+ AAuA ==
=y
EH]

Client Client oo o e .Client.

Manager

Data Node 1 Data Node 2 Data Node N
Data Chunk

Calculate Parity Chunk
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PUT

Master VM

Chunking

Data Transfer

e T

Caleulate Parity Chunk

CPU Memory

PUT

-

/
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CPUM GPU

Calculated Parity Chunk

Uol
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Er4
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ICPU Memory

-

Internal Data Node N
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EWS

Master VM _Encoder(d[n](p], n, p)
Input:
d[n][p]: Two dimensional data chunks array.
n: the number of slave VMs.
p: the number of disk in each slave VM.
glp]l: One dimensional array  of the external parity chunks
*/ Data chunking at master VM */
1. read data from host and allocate d[n][p] chunks into CPU memory.
*/ External parity data generation using pass-through GPU */
2. for(i=1;i<p;itt+)do{
Master VM GPU kernel
for (j = 17 <n;j++) do in parallel {
qi=q:D (Hy; = d).

H
} -, .
. transfer external parities qi, , g» to CPU memory;
8. write external parities qu, , g» to external parity node.
EH6

Slave_ VM _Encoder(d|n]|pl. k, p)

Input:

d[n][p]: Two dimensional data chunks array.

k: the number of given slave VM.

p: the number of disk in each slave VM.

Plk]: An internal parity chunk
*/ Data transfer at slave VM */

1. copy d[k][p] chunks from master VM to slave VM CPU memory.

*/ Internal parity data generation using pass-through GPU */

Slave VM GPU kernel
2. for (j=1;7 <p;j++)doin parallel {
3. Pr =P @D (X % diy).
4. }

5. transfer internal parity P to CPU memory;
6. write internal parity P to parity disk.

7. write data chunks di1,..., dip to data disks.
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m Parity Disk

G=Z=of It [-Ojo]y 3d=; H=3 3F=Z: D= glo|H; w =
word;
k= Hjjo]g] C]A309] 4 m=Parity C]A39]

=L
CPU INTEL(R) XEON(TM) CPU E5-2620
MAIN MEMORY DDR3 4GB
GPU NVIDIAGRIDK1
0S8 WINDOWS SERVER 2008 R2
GPUMEMORY 4GB
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