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Size Adjusting Pre-allocation Methods to
Improve Fragmentation and Performance on

Simultaneous File Creation by Synchronous Write

TakAKI NAKAMURAT! and Norinisa Komopat?

We propose size adjusting pre-allocation methods to prevent file fragmenta-
tion without pre-configuration on filesystem format for high-reliable file server
which serves simultaneous and various sized file creation by synchronous write.
Proposed methods apply small size pre-allocation when growing file size is small
and large size pre-allocation when growing file size is large. We confirmed that
proposed methods have effects for improving internal fragmentation of disk for
small sized file around a couple 10 KB, file fragmentation for large sized file
from a couple 10 MB to a couple GB, and access performance under a workload
based on file size distribution of general PC.
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Fig.1 Status of growing file.
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Fig.2 Read/Write throughput as a function of average continuous size.
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Fig.3 Removal time as a function of number of fragmentation.
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psize = f(current file size);
prize = max(psize, BLOCKSIZE);
psize = (psize / BLOCKSIZE ) * BLOCKSIZE;
err = preallocate(psize);
if (err == ENOSPC) {
err = preallocate(request _write size);
}
if (lerr) err = exec write();

return err;
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Fig.4 Pseudo-codes of proposed methods.
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Table 1 Size distribution of creation files.

TrAN Ty AN | TrAN s TrAN | TrAN T Ty AL

PAX LK AR LK AR LK
4KB | 250 128KB : 20 16MB ! 5
8KB | 50 256KB ! 20 64MB ! 10
16KB ! 50 512KB i 10 256MB ! 10
32KB ! 50 IMB ! 10 1GB ! 10
64KB | 30 4MB | 5 — ; —

(© 2009 Information Processing Society of Japan



2695 O000O0O0O0COOO0OOO0OO0OOOOOOOOO0O00O00O0O0O0OCOO0OO0OO0OO0OOOOOOO0000O0O0O0O0

02 00000000000000000000
Table 2 List of pre-allocation size function.
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Fig.5 Comparison of a file fragmentation number.
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Fig.6 Comparison of read throughput.
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Fig. 7 Comparison of write throughput.
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