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Cache Management using a Adaptive Parity Group Configuration
in RAID 5 Controller

Jung-Ho Huh'- Ja-Young Song'!- Tae-Mu Chang''*

ABSTRACT

RAID 5 is a widely-used technique used to construct disk systems of high reliability and performance. This paper proposes APGOC (Adaptive
Parity Group On Cache) organization on cache to solve “small write” problem of RAID 5 especially in OLTP (On-Line Transaction Processing
System) environments. In our approach, when user process makes a request for a file to kernel, the information on the read/write characteristics
is added to the file data structure of the file system, With this information, data and parity cache can be managed interchangeably through parity
fetching. Therefore we can enhance the cache utilization and improve the disk request response time. Our method is analyzed and evaluated

with a simulation method. Comparing with previous works, we observed about 6~13% of performance enhancement.
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Algorithm initindex
Input : a. Working inode
b. working file table
Output : none
{
if (user id of current process == user id of inode)
if (user permission of inode have W-permission)
disk request index of file table = G 1 ;
else
disk request index of file table = G 2 ;
Else if (user group id of current process == group id of inode)
if (group permission of inode have W-permission)
disk request index of file table = G 1;
else
disk request index of file table = G 2 ;
Else
if (other permission of inode have W-permission)
disk request index of file table = G 1 ;
else
disk request index of file table = G 2;
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workload parameter

request size Fixed 2KB
read write ratio 611
request number v Al E# o] A etk 200,000

request interval HT :2424ms EFHA} : 27.46ms

Hof 17 © 444.8ms

cache parameter

Sirip unil size 2KB
cache size 0.2%
scheduling algorithm LRU

array parameter
head scheduling FCFS

disk number 3

disk parameter

disk name HPC 3323A

cache max size 512B blocks

disk scheduling LBN based C-LOOKI13]

disk(HPC3323A)9] 9. 54
max capacity : 1.03GB

seek time 042 - (dist - D*(1/2) = 0.01 - (dist-1)

geometry - 2982 cyls surface 7 sector size DI2B  Bzone

+ 1.178(ms)

average seek time © 10ms, rotation speed : 5400rpm
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