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Abstract: Disk 1/0 may be the bottleneck in computer systems because of the mechanism characters in disk
system. In order to tune the system performance effectively, the collection of the disk I/0O workload characteristics
will be the essential step for the performance optimization. Compared with other I/O characteristics collection
methods, this paper presents an on-line I/O characteristics analysis method based on Xen 3.0 virtual machine system.
In virtual machine environments, this method can be transparent to the unmodified operating: system. With this
method, several essential 1/0 characteristics metrics can be collected, such as disk 1/O block size, 1/O latency, 1/0
arrival interval, 1/O spatial locality statistics, 1/O time locality statistics andthe 1/0 operation hotspot distribution.
Through the testing and analysis, this method is found to have little system overhead-and impact on the application
system 1/O performance. In addition, the 1/0 characteristics-analysis results are demonstrated on the large file copy
workload and the Filebench benchmark workload generated by the filemicro and varmail personalities.

Key words: virtual machine; disk 1/O characterization; performance optimization; on-line I/O analysis; file
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s LB E uint64_t sector_size

Procedure update_time_info(struct io_block_tree*io_tree,uint32_t current,
uint64_t sector_number,uint64_t sector_size)

bit_in_bitmap=sector_number>>Block_shift;

11327 AE Bitmap HHRESRE 1/0 15 3K Ui il (1L 4 e
bits_size=sector_size>>Block_shift;

HZZ7R7E Bitmap H AL 1/0 75 3K U il iy Z 307 AU B0

if (sector_number%Bitmap_sectors+sector_size>Bitmap \sectors)

oversize=1; 7R GRS WO 5sR5 1) 1t %4l D5 BITMAP 34 5
else

oversize=0; g WER 7R A B A5 11O A5 3K Uy 1) 1 B4 SRAE— A~ BITMAP 4
found:find_biimap(io_tree[current],sector_number);
/I7E current 45 i 1/0 block tree ™ 7 & % N ) BITMAP
if (found==NULL){ A 3
i current A B4 TCBT ) BITMAP, i found fR4%;
insert_bitmap(io_tree[current],found,sector_number);
HFEH 43 EL Y BITMAP 36 A 2] current 25 $44

if (oversize==1){ HHE current 22 A o A F6 4 Vs 1) 115 — 4~ BITMAP
found_next=find_bitmap(io_tree[current],sector_number+Bitmap_sectors);
if (found_next==NULL){  //#H k%] 5 (1) BITMAP \
Jy current £ 60 2B HTK) BITMAP, i1 found_next 747
insert_bitmap(io_tree[current],found_next,sector_number+Bitmap_sectors);
IHEH 43 L) BITMAP 8 X% eurrent #x 3k #

}

i=0;d=0; IR 15 | 1A 26 5 d
while (i<=bits_size){
if ((oversize==1) && (bit_in_bitmap+i>Bitmap_size))
found=found_next;

H¥CE bit_in_bitmap+i 235 AE current Y7 HRIRA N 1, 5% A1 5 A
origin=set_bit(found,(bit_in_bitmap+i)%Bitmap_size);

if (origin==1){ IRZE0E PAE current Hhgk by i) it
continue; YRS — /N i e
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else {
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HFTRAEPTA R B IR 1/O block tree 1 # B A7 i B I Vil i1 75 B
d=Array_size; \ ‘
break; NELFE R d W e
}
} >

*
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}
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End
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