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Tasks assignment optimization in Hadoop

HUANG Chengzhen, WANG Lei~, LIU Xiaolong, KUANG Yaping
( Departmeni of Automaiion, University of Science and Technology of China, Hefei Anhui 230027, China)

Abstract: Hadoop has been widely used in large data parallel processing. The existing tasks assignment strategies are
almost oriented to a homogenous environment, but ignore the global cluster state, or xot jake into account the efficiency of the
implementation and the complexity of the algorithm in a heterogenegus énvironment® To solve these problems, a new tasks
assignment algorithm named A-Flow which was oriented to a heterdgefidous enyifonment was proposed. In A-Flow, the tasks
assignment was divided into several rounds. In each round, AdlJowscollected the cluster states and the execution result of the
last round dynamically, and assigned tasks in accordance witithése stajes and the result. The comparative experimental result

shows that the A-Flow algorithm performs better in a d@manii® changing cluster than the existing algorithms, and reduces the

execution time of a job effectively.
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TaskMinCostMaxFlow ( G,u,v,A)

1) getNetworkCapacity (G,c, A)

2) getNetworkCost ( G,cost)

3) for eachedge(i,j) in E(G)

4)  dofli,j] =0

sy flj, il =0

6) Gy = getGf()

7)  while TRUE

8) dop = existPath(Gy,u,v)

9) ifp == NULL

10) returnf

11) ¢x(p) = min{ ¢,(4,/):(i,]) inp}

12) for each edge(i,j) inp //EHET AR p ERIRE

13)  dofli,i] = flirs] +c/(p)

14) My, i1 =-A4,J]

Bk, G IEMEREME, A IERELK , BEN
—RESFHPITER B YR RN AR MR, REHE
MR TRAR ML T3 FHB /NS ARG B, ERRA Y
PRI S A B R R BT

7R R RS
SRR AT B

TR/ RS R R B existPath 41T
existPath (Gy,s,1)

1) initialize-single-source (G,s) ;

2) initialize-queue ( Q) ;

3) enqueue (Q,s);

4) while not empty (Q)

5) dou = dequeue (Q);

6) for each v e adj[ u]

7) dotmp = d[v];

8) relax (u,v); /7 3F u AR v PATERAE
9) if (tmp > d[v]) and (notwin Q) then

10) do enqueue (Q,v) ;

11) if (dist[t] == INF) then
12)  do retum false;

13) return true;

By fE B T SPFA( Shortest Path Faster Algorithm) ™) 331
BIRE N G, BB/ ) %, SPFA ¥ — M 5GHE G
I BAF FI SR ARAF R EAR 35 5, DAL BT R I BAE 35 45w,
FHHA v FOE TR ARMEHIERT w ST 17 B A o 3
TIPSR, R v mRIBEIR M THER TR, B o 54
TE Y RTHIBAS  , BRE NGUACABR B o 33X BT B BA 3] v BR
T RO ERAE, B RS E R 1k,

AFpw( )

D initCost(y

2) while.there exsits unassignment task in taskList

3) do f = TaskMinCostMaxFlow ( G,u,v,A)

49 Task Assignment (f)

5) time = waitForRunningComplete(A — 1)

6) if there exsits failed task ¢ then

7) do addTask ( taskList, ¢)

8) collect the number of the left tasks in each datanode
9) updateCost (time,t)

10) updateCapacity (time,t)
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