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Abstract: A dynamic equal-cost multipath routing (DECMP) method based on software defined network
for Hadoop data center network has been proposed. The proposed method consists of three modules: link
monitoring module, Hadoop monitor engine module and scheduling and software-defined network DECMP
scheduling and routing module. A multipath Dijkstra path finding algorithm has also been proposed in the
DECMP scheduling and routing module to provide multiple paths with the same minimum weight. Then,
DECMP obtains the effective bandwidth utilization of each stream in the data center network according to
the network resource demand, quantity and size, dynamically allocates the effective path for the Hadoop
MapReduce shuffle phase, improves the network routing performance in the data. The experimental re-
sults show that, compared with other existing methods, the proposed data center network DECMP method
utilizes the leaf ridge topology designed in this paper, which has improved link utilization and throughput.

Key words: data center network; software-defined network; dynamic cost-cost multi-path routing; Hadoop

F T 25 I 55 1) PR i JE8 A K 1 Cinternet of things, ToT) N FHAY ™2 i . R BE Z2 RO A77 00 B & L IR
55 v 1 100 4% 5 o A T 080 VA o 0 500 v LA L A BRI AR B RO . BT B 0 46 (data center net-

O Wk HB.: 2019-11-26
FEAWH . 2017 4 DU )1 48 BOE T 5 AT H R UiE R R S R B I A S ST (172A0290).
fEERA . Bk, Wit RlEUZ, EZMNFIFHLN .



116 B HFERFEFIROARAF RO http://xbbjb. swu. edu. cn % 46 %

work, DCN) PN #7758 A BETH L F5 2R B0 SRR o0 i 5 1k BB 9 — R v J2 i AT 40 R 0 76 B 0
by A A TUABE B AR SRR R AL B Py F 40 AN 2 DL B8 b0 il SR R 2 B AR I
F 4 AR A B0 O I g 4R T S b RE

B v T B R T R O AR AR TR A IR AT 0 A R, B SDN A £ bl 2% i el O s R
SREETE 1A SE AN 2, B EA % B3 Hadoop JFATALBEEE 01, HELA % M 2 B8 12 B% B 1 I Cequal-cost
multipath routing protocol , ECMP) J5 AN R . A SCHE LAl 48 3 — A 3 T SDN 9 Hadoop %4 w0
I B 25 A AR 2 B AR 7 % s %0 T i S AR R L Hadoop Wi M8 51 28 B HORN JE T 4 F 2 LI 4% DEC-
MP (%) 35 B F0 3% p A R A 1, 38 0ok S A0 B RN 22 B AR B e vk 3KAS DCN Hr &> shuffle Jii B9 A 240 58 R
R, RS AR E M, BAMER] I shuffle By B a0 AT RHE] . M2 B Hadoop 7R MV A1 BE.

1 %1% Dijkstra &%

ECMP J5 ] Dijkstra 5558 2 5 R0 2610« I 7 1 26 £ 38 B 2 I (0 B N 03 758 8. (F2 78 Dijk-
stra B, e A R AR AR 0 B AR U2 — 4B Fe . B ECMP WL & R4S, [ ECMP HL %
BL KW AR. A SCH Dijkstra SEEIEATEGHE , DU EAT AR ) BN 10 2 A B 4%, Bk Dijkstra B4
WAL AR BB DR AR I R R

Bk 1 ZPEAE Dijkstra 5k
function MultipathDijkstra(Graph, source)
for A a1 & Graph HH) 4 —A T 5 v
dist(v)<-INFINITY
visited (v)<-FALSE
previous(v)<-UNDEFINED
end for

dist(source) <0
insert source into Q
while Q A%% do
u<Q HFITI 5 dise O H ) I /NS 1 A 1 7]
M Q T u Bl5, visited(u)<true
for each neigbour v of u
alt<-dist(u) + dist_between(u, v)
if alt<< dist(v)
dist(v)<—alt
HE previous(v)
¥ o N previous (v)
end if
else if alt== dist(v)
¥t v in A previous (v)
if 1 wvisited(v)
¥ ot AT Q
end for
end while
return dist

end function
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