Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.10.5156
cooperation Society
Vol. 14, No. 10 pp. 5156-5161, 2013

2ak 37 dlelE) 227 Axmleld Ak A2l S]] 4

g2=9 WY 7]y

Adaptive Upstream Backup Scheme based on Throughput Rate in
Distributed Spatial Data Stream System

Weonil Jeong"

'Dept. of Information Security Engineering, Hoseo University

2 O it T ulols] AEY AelolAi B4 mEo] BEES Rolw o] WAIT A% s AU
B7817] gla) 519) sl HeE Fol vi) A9 mEw dolHE Wl Leht deole o) $lake] F71
T wEo] el AukE kol Bh9) =SBV 248 o BE et AdsE AR mso) A Jdow Qs )
%) dlolE|o] Alg of/|3 4 Itk H =FolAi =5 dole] It oh9l o] el g B4t
H4ox QAEY wle WY Agslel mEo] B RohgS AANZI, wE QA Zute] Bho] HE dolE &
e Hasiole Bag AV, el APl AL WE B deld LUE s es nHL
£QEE CPU AMSES Bt 20% A7l A7HE vehuit,

Abstract In distributed spatial data stream processing, processed tuples of downstream nodes are replicated to
the upstream node in order to increase the utilization of distributed nodes and to recover the whole system for
the case of system failure. However, while the data input rate increases and multiple downstream nodes share
the operation result of the upstream node, the data which stores to output queues as a backup can be lost since
the deletion operation delay may be occurred by the delay of the tuple processing of upstream node. In this
paper, the adaptive upstream backup scheme based on operation throughput in distributed spatial data stream
system is proposed. This method can cut down the average load rate of nodes by efficient spatial operation
migration as it processes spatial temporal data stream, and it can minimize the data loss by fluid change of
backup mode. The experiments show the proposed approach can prevent data loss and can decrease, on average,
20% of CPU utilization by node monitoring.

Key Words : Fault Tolerance, Load Distribution, Spatial Data Stream, Upstream Backup
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[Algorithm 1] ChangeBackup

Input: 7 (date rate),
P’ (downstream node’s processing rate)
Output: SUCCESS or FAILURE
01 : while receive exit message
02 : datalnputRate = calculateIR();
03 : processingRate = calculatePR();
04 : if( datalnputRate * processingRate
> StandardLoadofNode)
05 : activateBSConnection();
06 : makeACKOMsg();
07 : sendMsg();
08 : responseACK();
09 : deleteTpFromQueue();
10 : end if
11 : else
12 : deleteBackupTp();
13 : sendResultTupleToDS();
14 : receiveACKOMsg();
15 : saveTupleToOutputQ();
16 : receiveACK 1Msg();
17 : deleteTpFromQ();
18 : end if

19 : end while
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