HHEER S KR DOI:10. 7544/issn1000-1239. 2014. 20121095
Journal of Computer Research and Development 51(8): 1671-1680, 2014

SHXFHIEREERNFEBELHERTAR

15t £ 4 %
(el BT T E SR E (F B RET VR EH ARG BE 201203)
(12210240069 @ fudan. edu. cn)

Performance Study of Exact Minimum Bandwidth Regenerating Codes in Distributed
Storage

Wei Dongsheng, Li Jun, and Wang Xin
(Shanghai Key Laboratory of Intelligent Information Processing (School of Computer Science, Fudan University ),
Shanghai 201203)

Abstract Distributed storage systems need to introduce redundancy to ensure data reliability against
node failures. To repair failed nodes, a significant amount of bandwidth is consumed. Regenerating
codes are able to achieve the optimal tradeoff between the storage overhead and the repair bandwidth
overhead. Based on the current situation that bandwidth resources are more precious than computing
resources in distributed storage systems, exact minimum bandwidth regenerating (E-MBR) codes,
which can be implemented by a product-matrix construction, enjoy the advantages of regenerating
codes as well as systematic codes, and have no restrictions for all construction parameters, making
themselves a promising candidate towards the application in distributed storage systems. However,
the performance overhead of distributed storage systems based on this coding scheme has not been
investigated and analyzed. This paper gives a formal description of coding operations, which can be
categorized into three distinct phrases: uploading, downloading and repairing. We hereby analyze the
impact of the CPU utilization, the file size, the buffer size and the Galois field size to the computing
rates in the three distinct phrases above. We find that distributed storage systems based on E-MBR
codes are able to achieve a high computing throughput if we configure the construction parameters of

E-MBR codes appropriately.
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Fig. 1 CPU utilization ratio vs. computing speed.
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Fig. 2 File size vs. computing speed.

B2 SO/ St

AT LLE B | size | BRI 2% B B % N
b s B AR RN X Rl R AR Y
PIMTESR 1 b, 2526795 i B is 5 8 it 5 Ar g
[ (52 A7 R Jal iz 30 U B L i 288158 5 U R LA R il A
RN R | size | BUE L IC & M is 5 H 5



TARTVAE - 3 A SOk voRS B 8 5 5 /N 8 A 1 1) 4 RE T 5T

1679

| size| TGO, X 16 W 3 T R B R 0k RS 18 R I
AN SE PR AE RS A R G A B B s B S
JIT L S 8 A A 1 D S R /N TE 6 TR I i i B T
XFF 43 A A FR g0 2R AR 4 1 38 A .

I A1 T B A X T G A T SORUEE T R A
SURIS: 5797 55 110 3 55 B 5L AT /0N R B 1 3 3h (L
SR B AT s FLEL AR T TR AE T A 651 A5 1 B J]
BN S REREE IR G TR B W R B R
AIAILIRGE 7 3B AT 3 B AEAE — 28 A AN AR o DR i 2
WA E T RERG NG TS50 5
SRAE B 8] FF 48 v 3 Fe AT BR BT, (B H AT IR T34
BRI XS /N Chy 5d | size | [wB W BR A5 5 55 4038
A 3 2T s EN) L A B ek iz B A s ) F
FHAZ A7 ] 1 52 0 JIr o 0BG A BN DT i
R TR A R O S 1 O Bh B X R T R A AL B
32 T R 1) 32 B 0 BN B G e At 3 TR
TR FEAE.

5.3 ZHmRK/

L3 b, [l SO RN | size | =30 MB,w=8,
|bu f fer| I HUE 5 F [0 KB, 200 KB ], BU{H [H] f%
k1 5 KB.

120 ; ;
—&— EncodingNode ! .
—©— Decoding Node ! N
100 - —— Participant Node R AP S
2l —>— Newcomer Node ! p
@A g
S w i
3
3
& 60
on
)
=2 1 1 1
a 1 1 1
g 40 : . A TR
3 | AT
O | L e o B 1A 00
20 {---,
|
,,,,,,,,,,, i
0 50 100 150 200

Buffer Size/KB

Fig. 3 Buffer size vs. computing speed.

K3 Genh X R/ SR E

ML Al RURIE AN [ | bu f fer | {EXT T 12 558
JEE W 52 e 2 B B W T B A B WU AN TR 3
BB | buf fer | 3G KOs b A% i At v 24 45 1
SR A2 B R T b T 3 R — RS R AR R R AN
AR R YR R B R i RS A s R B
[buf fer | BSE RMTANWT 3 K. A8 520 72 p A9 26T
S B [buf fer | 3R 2 5745 RURUHT 9 5 i) 3z 538
JESE B AG h HLRe AHR fa T P 3.

I 1~3 AT LU B A o A XA R L

SABrB [ buf fer | {H T R — B, X A B8 IE
BA RGN IER 2. WE 3 oT LLE H, X BZE X
\buf fer | B AN /N (e K 200 KB) , A I H: A
IR RA R K T 2 GB AR - R (1
B H XS T i Ay o508 B R R i R PR A AR
UE A 35 1 N A7 TT 85 1 T 82 T 3l 2 3 K | buf fer | 1)
{8+ il f 35 B2 w5 FH P Skt B840 1) 1 )
5.4 FRREBXMN

P 4 o i SR/ | size | =30 MB, | buf fer| =
100 KB. K 75 — fi AL #% (1l an PC ML) if 1738 B ib
H,w=1{8,16,32} AR Lxx 50518,
2 B.4 B} A XN,

100 T T T T T
1 1 1 1 1
e ErEr e SEEETECCCrr EEEEEEEE =4
1 1 1
! ! ! —8— Encoding Node
80 po=gmmmmmos TTTTTTTTT —6— Decoding Node
Foodmeeee oo [ 1 = Participant Node
' ! —— Newcomer Node
60 [--4-------- :
1 1
1 1

Computing Speed / MBps

Fig. 4 Galois field size vs. computing speed.
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