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Study on Calculation Method for Internet Topological Parameters Based on MapReduce
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Abstract In order to improve the efficiency of the traditional single machine algorithms in computing Internet topologi-
cal parameters, we used MapReduce to study the Internet topological parameters algorithms. Through discussing the
difficulties of parallelizing the traditional algorithms, this paper gave the concurrent design discipline of graph algo-
rithms based on MapReduce and presented the message passing mechanism of graph algorithms, We designed and im-
proved parallel algorithms to compute 4 topological parameters by using message passing mechanism. The experimental

results show that the proposed MapReduce algorithm effectively improves the efficiency,and has a good scalability.
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6. if record. distance=round
7 message, source <record, source

8 message, distance <record. distance-t1
9 message. numSP <—record. numSP

10. message. predecessor<—n

11.  Emit(id m, Message message)
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5 for all record€ M. records do
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10.  Emit(id m,node M)
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10.  Emit(id m,Message message)

1. class BackTrackReducer
2. method Reduce(id m, [ p; spz++*])
3 find node M from [p; »pz*+]
4 for all p€[p;,py*+]—M do
5. for all record€ M. records do
6 if record. source=p. source
7 record, dependency<—M, dependency-+
8 M. numSP/p. numSP % (1+p. dependency)
9 Emit(id m,node M)
FATA BB B3 7 Wy B fn [ i B R L & 7 Map 1
Reduce 72 , 43 558 i &R X FEHTH B LA ML 588

WRE K, TER MR, 58RI 5ER P b B b BFSMap-
per 5% 3 AT, A B By Map 72 XX EHTH BRI Raf &
RET W EMBINENEE X R TRRMBMEINGT,
BB YA Ak TR .

BTN BB ERTERREE — MR SUTE R
B, TR W AR EY S Lt TR A R, &
# MapReduce FNATABH A FHART HANFEE. BH
B QAT — YR 57 B 0 5 393 B B BV RS SR S BT B S
R , K AWRA T BILH MapReduce SR IKEC

HITNBEEFELAE OWdn?) +00nn) X /{axt, B
JE BRI /N RS DS BT L d BB IR E AL
BEMEHR Omn) . BEBITHEAS N/MHHES ANER
FRIRF IR 24N Olmn/N) . TELBREEFBERT S
FIEERARE, WAEMNEBE N On(n—1)/2), FTLAIAT A
WHEENESRERE R O,

5 HiZaH5XH

5.1 KISIRE

AR B T 1474 Hadoop *F & i1 MapReduce ¥EZRHAAT
Z¥. PR Hadoop fiAR 1. 2. 1, 7ELLKMERE TR T
BER, ERHINEIE S s,

slave stave slave
B 5 Hadoop HESEFFHRINEN

SLEHE AT Hadoop B HERATE 1 4 master 75 8
A slave ¥ &, £ B SRV TRAIAC B IR 1 BTF1.

#1 EBRTARERRER

EHFX CPU W ¥ W
t i7-4770 16GB 500G/7200RPM  1000M
MASIET (4 M 3.4GHD)
i7-4770
5 ; 7 M 00M
slave (4 # 3. 4GH2) 4GB 1T/7200RP 10
5.2 LBMIE

S IESE A T CAIDA f) Ark T H , Ark 7 BB 1 &
BALSRAFMKAY 132 MR EN 2R 1P £ #H17 EHH
PHFKEL traceroute FHE . A UARHE 2015 4R B HIW B+
BB AW, BT 5 AR [ i X 8 B 25 R 48 Eh
Gi—Gs, NTHHEELR, BT A HLE R P, P4 ML
w2 Fizl.,

F2 20154 5 LR A UL HIAR

%5 WK ” m 3
G IN 280759 281349  2.01
Gz IP 774619 789841 2.00
Gz DE 1847669 1863544  2.02
Gy KR 2035168 2046123  2.01
Gs Us 6198093 6322708  2.04

Hrpnom Fn R BT R EFA R, (o) A MBI
RFHE.



84 i E LR

2017 4¢

5.3 XBEZR

BRIFATA BB 541, A CHE T MapReduce THEHESR BT
HELH T HATHRERE BB E PO EE R M 4 5
B AEAR R Hadoop FERE A [R) K/ 9 ) 2% B04% | 3
FIXTH SRS

HATM R BFER RS E R A FREE BT, &R
Ik 6 B, RILAE Y A SR P I S, A
BB EZEA T T M, 37 BLREE L3 R 4 R B3 K B 1T R
BT/ B IR BE 3 K . SRR A 3 T MapReduce #3474 8
BT LGB Y KERMER KRR ARER, RHEEL
RAVEHRIMETER E RS . B/ 8 MTEBARITERS
BITRH W R BIPS BRATLURT 6 (5L

G G

6 G,

mf&%
F6 AT EE RN

I Fi#TF MapReduce B 3478 B3+ 8 5218 I 4% A9 40 1
B 4,5 MK M4 IR TMEES g 3 irdl. K
A_BC 7% SN A_Cluster 7R SHTEHRKE
¥, Core FR M M, A_Close TR 17 S E IR .0
.

#3 5K KL MIRTMEIESH

e A_BC A_Cluster Core A_Close
G1 0.0135 0. 0023 5 0. 1467
Gz 0. 0149 0. 0045 7 0. 1492
Gs 0.0133 0. 0021 15 0.1533
Gy 0. 0128 0. 0022 10 0. 1541
Gs 0. 0152 0. 0072 18 0. 1604

TR FATE BN LU SP K LB AT 5 LB
BITHERCR , N i D7 i 0 (5) BTAR .

_ T
SP(N)—T(N) 5

Hep, TN RARBEERE N GHHENL_LEBETHETE .,

F BT R FHATH LR LA 7 R, ATLE
H, B TR R BB T R B ERCR BTSRRI R . X
WRA RN 2,4,8 B, 4 FHE B )P 270 H 554 1. 60,
2.46,4.77, TBHH T HITERMAIMIMESBRERES
X EFE LEARFHYT R, 5V EM RS R
ERBERIHE

6 —r

7 FATEREIE

HERIE A3C{EH MapReduce 4075 33T BEAEZE X B BE
FARIE S BT, A E B MR IMEHES R IT T H4TH
2,818 T RERIMMES BT ERE, AT i — S E8E
K HUE IR I A PR MR, S B BR R TN 25 SRR | i AR
RIMET R ERNE THEREL . 26XTEERER
i ,MapReduce HEEREPRFE—-EWAR, ET—F
BrgE v, o LU o B3t MapReduce HHRMEZR B A E SE R
128 AT B AE SRR 5E R B R HMEE S RO, 2
BEFIESENITERER.

X5 x|

1] FALOUTSOS M,FALOUTSOS P,FALOUTSOS C. On power-
law relationships of the Internet topology[J]. ACM Sigcomm
Computer Communication Review,1999,29(4):251-262.

[2] ZENG W,XU M W,WU | P.Survey of Network Topology
Models [J]. Application Research of Computers, 2005,22(7);
1-8. (in Chinese)

W, SR, RET. MR IMEBIRARIEL ] SR AL
BF3%,2005,22(7) : 1-8.

[3) i, Wi, E&MEERBEIBIML L5 8% R,
2012:40-43.

[4] FOSTER I,KESSELMAN C. The Grid 2 Blueprint for a new
computing infrastructure(second edition) [ M. Burlinton; Mor-
gan Kaufman, 2003.

[5] ISARD M,BUDIU M,YU Y,et al. Dryad:distributed data-
parallel programs from sequential building blocks [ ] 1. ACM
Sigops Operating Systems Review,2007,41(3) :59-72,

[6] DEAN J,GHEMAWAT S. MapReduce: Simplified data proces-
sing on large clusters [J]. Communication of the ACM, 2008, 51
(1):107-113.

[7] VALIANT L G. A bridging model for parallel computation [J].
Communications of the ACM,1990,33(8) :154-166.

(8] 7, TR 5. AMEEBEW AR B IM].
A MR, 2015 23-27.

[9] JIMMY L,MICHAEL S. Design patterns for efficient graph al-
gorithm in MapReduce [C] // Eighth Workshop on Mining and
Learning with Graphs 2010, Washington, DC,2010.

[10] FREEMAN L C. Centrality in social networks: Conceptual clari-
fication [J]. Social Networks,2012,1(3):215-239.

[117 PROUNTZOS D,PINGALI K. Betweenness centrality;algo-
rithms and implementations [ J]. ACM Sigplan Notices, 2013,48
(8):35-46.

[12] BRANDES U. A faster algorithm for betweenness centrality
[J7. Journal of Mathematical Sociology,2010,25(2):163-177.

[13] M/, 2538, BRGR. E A MR BRI R R M FAIM. du st 4
o i R AL 2006 : 49-55.

[147 XIE C,MAI L D,DU Z H, et al. Research and analysis of Paral-
lel computing system speedup[]]. Computer Engineering and
Applications, 2003, 39(26) :66-68. (in Chinese)

B EBY) B EE, B XTI TR RGP K LB S
Srie(J]. T EHLT R SR, 2003,39(26) :66-68.



