Software Engineering and Applications ¥/ T8 58 FH, 2016, 5(3), 181-189 Hans XM
Published Online June 2016 in Hans. http://www.hanspub.org/journal/sea
http://dx.doi.org/10.12677/sea.2016.53020

The IBP Replacement Algorithm Based on
Process Binding

Guan Wang!, Hanyu Zhao!2, Liang Sun3

1CoIIege of Computer Science, Beijing University of Technology, Beijing
2Key Laboratory of Trustworthy Computing in Beijing, Beijing

32D Technologies (Beijing), Limited, Beijing

Email: wangguan@bjut.edu.cn

Received: May 19", 2016; accepted: Jun. 4™, 2016; published: Jun. 7", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

LRU as the last level Cache replacement algorithm will cause the Cache “jitter” phenomenon which
influences the Cache efficiency. This paper, based on the binding process of IBP replacement algo-
rithm, binds the process of data to the Cache, chooses the different replacement algorithm accord-
ing to different situations, and achieves the division of the Cache. And compared with other Cache
partitioning schemes, the hardware dependence is obviously weakened. The running speed of the
work load increased by 7% in the same environment; the loss rate of Cache decreased by 14%,
and the efficiency of the Cache increased significantly with the increase of the number of cores.
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Figure 1. Example of final cache jitter
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Figure 2. Flow chart of IBP replacement algorithm
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Table 1. x86 architecture parameters

7z 1. x86 R RIS H

25 BE
Number of cores 4.8
Core type Out-of-order
Base frequency 2Ghz
L1 Z247(1 & D) 32 KB, 2-way set associative, 64-byte line
L2 Z54% 4 MB, 64-way set associative, 64-byte line
Coherence protocol MOESI snooping protocol
Memory 268 cycles access time
oS Linux 2.6.27

Table 2. PARSEC workloads
5z 2. PARSEC i &

Programe Suite Application domain Size
Canneal PARSEC Engineering 400.000 elements
Facesim PARSEC Animation 1 frame, 372126 tetrahedra
Fluidanimate PARSEC Animation 5 frames, 300,000 particles
Streamcluster PARSEC Data mining 16384 point per block

Table 3. The set of binding workloads
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Wik HRERI R R ERIFR
w1 Facesim Fluidanimate
W2 Streamcluster Canneal
W3 Radix FFT
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