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Abstract: Some IT systems, including banking systems, perform online and batch processing on a daily
basis. To separate the impact of both processings, typical banking systems employ individual computers
dedicated to each processing. However, with the improvement of computer performance, computer resources
of each dedicated system are not fully utilized. Since the use of computer resources for online and batch
processing is different in time, it is expected to improve the utilization of computer resources by executing
both processings on the same computer. In this system, it is strongly demanded that the workload of both
processings are distributed so that the workload of batch processing does not affect the response time of
online processing. It is not enough only controlling to assign each workload to processor units of a computer
using priority of online and batch processing, and it is also needed to distribute I/O requests to a disk. In
this paper, we propose an effective method for maximizing disk I/O performance under composite workloads.
Our basic idea depends on the fact that workloads of online and batch processing (1) have different peak
times in a day, and (2) have different I/O patterns of disk access and lengths of data. We describe the I/O
control mechanism in FreeBSD and the evaluation of it in this paper.
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Fig. 1 Number of batch processing in a day.
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Fig. 3 Execution time of online and batch processing.

100,000

va rEIConT, W1 L FEBRBEREEICBIAENT— 4
2 12RT. 9EERS 10O — ZIRRICBIT A4 >~
TA VLB O AR 13TPS (M7 Y7 ¥ a Y HUIEH
48,000) TH 5.

(3) JLHEREH

X 312 1 & FAERREEICBIT A4 v T4 VLY
QLERRE & 2N FALEE O LIR30 A4 % 7R 3. X 3 (A)
L0, F I A4 UHEOFEUEERIE, £ 200 3V
5310 IVBTHA. &b, R/MLEEERIZ 160 2 VR
BETHL. B, M3(A)DOF > T4 ¥ LEOFH L
BRI 1L, BEC A MHEEEb ST TS, T2,
X 3(B) &b, /Ny FREOMBEERIL, HWbonbE
WL DET, A THD., 1 HIZEFTSNLNNy FILEHO
QUPRIRE ] & LRSS L 72356, 78w T LB P E5 U BR RS [
330 THh 5.

© 2020 Information Processing Society of Japan

1,500
&
H- 1,000
| 500
£
0 ]
S & & & LD
TSI IS
//////////\\Q?
EBT—4% (N B)
(A) Fr540E
. 400
E 300
& 200
¥ 100
0 f o ®
> O D 9 9 ©
N S N S S N S S S
O F F V¥ E EIYEE
’ H\Q &N H\Q H\QQ N H\Q x\@

EBT—2 N4 b)
(B) RNy FuE
4 FHXAART— Y RO
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Fig. 6 Overview of disk I/O control mechanism.
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Fig. 7 Flow of disk I/O control mechanism.
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Fig. 9 Execution time of online processing.
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Fig. 13 The distribution of execution time of I/O requests in online processing.
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