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Simultaneous Pursuit of Load Balancing by Data Migration

and Quality of Response Performance on Parallel Storage Systems

Da1 KoBavasar™2 and Haruo YokoTa'!

Load balancing between storage nodes is important to keep performance of parallel storage
systems above required level. However, online load balancing with data migration causes
a temporary quality violation of system services. To solve the problem, we propose a method
using replicated data to keep the service quality even during the data migration. It forwards
overloaded accesses to the replica data, and selects an appropriate source node of the migra-
tion from its original or replica to moderate the load and to shorten the migration process.
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We show its efficiency with simulation results.
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Fig.1 Access forwarding and response time (Normarized
based on load balanced with suitable data place-
ment).
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5. Replica-assisted Migration
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M: illustrating # migration tasks on each node
n,j,k: node number.

node j has replicas of node n, .
and node k has replicas of node j
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Fig.3 Concepts of algorithm for calcuration of access

forwarding ratio.
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Table 1 Configuration of storage simulation.
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Table 2 Specification of experiments with synthetic

workload.
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Fig.9 Transitional average respons time when workload

change was mild. Load on each node are increased

(2.2, 1.5, 0.5, 0) times. Access arrival rate are

smaller than service rate.
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Table 3 Specification of experiments with real server
workload.

workload parameter value
time span 3 hours

# of requests 0 20,000,000
read:write 10:0

430 MB x h x 2
(Primary & Backup)
# of total files 21,000

total file size

relative access quantity

4000 5000 6000 7000 8000 9000 1000011000
t [sec]

011 00000000O00O0O00O0O0OOOO0ODODOOOOOD
00 4000000000000 10000000000
J000000000D0avgD OO 0000000000
0000000000 0OmaxO00000O0OO0OOO

Fig.11 Average quantity of requests per a minute as avg

and max quantity of requests per 5 minutes as max
as a Trend of used workload.
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Fig. 12 Ratio of violating accesses (WEB server workload).

(a) Absolute ratio, (b) difference from za-mig (RM,
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Fig.13 Transitional average response time and interval
between migration (h = 35, K = 10).
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Fig.14 Transitional average response time (WEB server
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