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1. Introduction

Optimizations of reading size and readahead are important
for improving the I/O performance in hard disk drives. FHE
(Fully Homomorphic Encryption) increases the data size
and I/O processing time. In this paper, we discuss the
relationship between readahead size, seek distance, and I/0
performance in an FHE large I/O application.

2. FHE data mining

Imabayabhi et al. proposed an FHE Apriori [1]. In this case,
several files are accessed alternatively. In this case, striping
layout [2] is effective for decreasing disk seek distance.
However, the relationship between seek distance and seek
time in alternate 1/O has not been studied.

3. Evaluation

We created two 80 GB files, split them into 4371 blocks
whose sizes are 937 KB, and stored these files on a 2TB
HDD using a striping layout. We executed a set of zig-zag
/O requests and measured time to complete like Fig. 1. In
addition, we executed also a set of non-zig-zag 1/O
optimized by striping layout like Fig. 2. Fig. 3 shows the
relationship between the size of each read request and the
time to complete a set of I/O requests with the normal and
striping layouts. Surprisingly, we can see that time to
complete I/O requests increased as the total seek distances
decreased in the case of the normal layout. As a result, the
normal layout outperformed the striping layout with a large
request size. Fig. 4 depicts the relationship with a variety of
readahead sizes. We ranged the readahead size from 120 KB
to 136 KB. Each line in the figure indicates the readahead
size. This indicates that the point of execution time drop
depends on the readahead size.

4. Conclusion
In this paper, we investigated the I/O time in aspects of

reading size, disk seek distance, and readahead time. Our
experimental results showed that an increase in disk reading
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Fig.3 Read request size and read time (normal and striping layouts)
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Fig. 4 Read request size and read time (readahead size

size sometimes decreases time to complete disk reading time.
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