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128 GBINAF, 1 B 477 GB 1 SSD (525 7 58 43 7 M
3.0 GB/s fi12.7 GB/s) ,

HEZE . GridGraph'® AT &I 40 3 R 55 1) — >33k
A IHHL, Lumos"”' 2HE T GridGraph 52 H Y HE
a0 HARME T X2 R AL B R A THESE .
TR IR R IT R CPU, T AR CE R T
GraphABCD HJ CPU JAE N EELL, 7E55 6.2 Torh
XFELT GraphABCD 3CH AR GraphMat | 45 5
W1, W LU M E IS5 R S soh i e B
Fr—5, R n] LRI R AR Ry 2k

&1 BCDG 5ELMIEITHE (s) XFEL
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BC 0.19 0.26 7.34 6.83 92.86
GG 2.99 3.77 68.74 45.96 749.66
PR LU 2.09 3.26 53.43  39.48 /
GA=* 0.65 1.10 28.66  26.82
GM 1.46 3.84 54.38 - -
BC 0.07 0.17 10.24 9.28 157.24
CC GG 0.34 0.88 21.11  30.49 20840

GA=* 0.33 0.61 19.18 13.72

BasE A 4 A S R E R 1A~ E
REE, i3 2 fias, Hod Pokec'™™' (PO) | Live-
Journal * (LJ) I Twitter-2010"" (TW ) Syt 38 F £
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LIRS P4 WA LR
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Yahoo 1.41 x10°  8.05x10° 64 GB
RMat27 134.00 x 10°  2.12 x10° 17 GB
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2.1 ~2.5f5—5, B&T# Yahoo ¥(#54E I, th TN
AL P GraphABCD JCik5E i, 76 HeAY Bd 4
b M T I GraphABCD , BCDG MEAE- 3 7
T 3.86 1% (PageRank ) 1 2. 61 f%(CC), H7T BC-
DG 190 B 5 W Sl 36 86 0 22 ) B s i A — A4, B
PIFH LT GraphABCD, B4e 1T SO vEBR 48+ T
THAPERE

Xtk GridGraph F1 Lumos, 7EANBR I NAE B/ 5
,BCDG AH . GridGraph BV #4142 T+ T 10. 30 %
(PageRank) 1 3. 61 f5(CC) , #i b Lumos 27T+ T F
¥ 8. 72 £% (PageRank ) , H T GridGraph TER 58
R 2 2 E 4R JOF B8 e 4 it
B HHA IR AME 170 BHECY ZEIFEY, Bk
Lumos i i T 5 0 iyt 5% 4 (HZ2 AW
AEAET R 2 W fE—E R B T BT
B AEIXASR IS, BCDG #HEL T GridGraph 42
ThFEARBAE W 5 T, — 5 LS 48R g 1 1
TR R AME IS, NI 58 T AMEFRS ; 55—
Ty T 43 i3 43 T i i 1 S R

23 s T BRI N AERT, BCDG 5 GridGraph |
Lumos 7EEHE4E L] 1 TW 21T PageRank f*) 1 [H]
XFHG, 5 1 FIRIEE 4 BIRORAE LY AL TW b BRI A A7
BRI BT RN AN IR BN N AR, « /7 o
TkiEfT, MR PAERT, GridGraph Fl Lumos [
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£3 REMFFRBITHE (s) XFEE

LJ BC GG LU ™ BC GG LU
- 0.26 3.77 3.26 7.34 68.74  53.43
2GB 0.30 3.69 10. 14 8 GB 8.96 68.28  53.55
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512MB  0.59 / 2GB 21.13 / /
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M Ese/ INRLEE AN T GridGraph Y 48R 43111 75 b
JETEA, YPNAEE R, BCDG [ THEUR s T LAA B
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Block coordinate descent based asynchronous out-of-core
graph computing system

ZHAO Cheng, ZHANG Zhibin, GUO Jiafeng, LIU Dingwei

(Key Lab of Network Data Science and Technology, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190 )
( University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

For existing out-of-core graph computing systems, insufficient external memory 1/0 bandwidth is a perform-
ance bottleneck. Using a bulk synchronous parallel model will lead to redundant computation, while using an asyn-
chronous parallel mode introduces additional priority computation overhead and load imbalance. In this paper, a
block coordinate descent (BCD) based asynchronous out-of-core graph computing system ( BCDG) is proposed. A
scheduling strategy named one-selection multi-round priority is designed to reduce the average overhead of priority
computation; a priority-based block prefetching strategy is designed to solve the problem that priority selection de-
stroys the sequential execution pipeline; a partitioning strategy to separate computation and scheduling is designed
to achieve balanced edge-by-edge computation and ensure vertex-by-vertex scheduling. The experimental results
show that compared with two state-of-the-art out-of-core graph computing systems, GridGraph and Lumos, the pro-
posed system outperforms them by 10.30 times and 8. 72 times on average respectively. During the overall compu-

tation, the central processing unit ( CPU) spends only 10% -30% of its time waiting for disk 1/0.
Key words: graph computing system, out-of-core, asynchronous parallel computing, block coordinate descent

(BCD), graph partition
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