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ABSTRACT

Multimedia streams, like MPEG continuously retrieve multimedia data because of their incessant playback.
While these streams need an efficient support of kernel, the current buffer cache mechanism of Linux kernel such
as Unix operating system was designed apt for small files, which is aperiodically requested as well as time
uncritical. But, in case of continuous media, the CPU must enormously copy memory from kernel address space
to user address space. This must lead to a large CPU overhead. This overhead both degrades system throughput
and cannot guarantee QOS. In this paper, we have designed and implemented two memory copy reduction
schemes in Linux kernel, direct I/O and one copy. The direct I/O skips the buffer cache layer of Linux kernel
and results in dramatic reduction of CPU memory copy overhead. And, the one copy provides a fast
disk-to-network data path without copying to user address space. The experimental results show considerable

reduction of CPU overhead and throughput improvements.
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virtyal mddress read(fd, buf, size)
application
kernel
sys_read(fd, buf, size)
linear address .

void address = buf;
void *page_map(void address)
{

pgd_t *pgd:  // page directory
pmd_t *pmd;  // page middle directory

// get the page directory

pad = pgd_offset(current—>mm, address):
// get the page middle directory

pmd = pmd_offset(pgd, address);

three step address translation

if (omd) {
// get the page table
pte_t * pte = pte_offset(pmd, address):
if (pte && pte_present(*pte))
// return the physical address
( ; return pte_page(*pte):
bid !

Q

physical ad
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struct kiobuf
{
int nr_pages; // number of mapped pages
int offset; // offset of page
int length; // total data size

unsigned long * pagelist; // page list pointer

unsigned int locked : 1; // page lock flag

unsigned long page_array[]; // page array
1
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Linux Kernel 2.2.12 ¢ system spec
SmartServer725 - pentium 450, 256M
- Disk : Segate
ST32171W (2.1GB) X 3
— SCSI Adaptor :

Adaptec 3950U2

Software RAID Level 0 Kemel version

- Version 2.4
C__ C__
DSk D7sK | S/W RAID configuration
ST32171W - level 0
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3t 3 Experiment parameters

parameter description
seagate ST32171W (2.1GB) x 3
disk max bandwidth : 80Mbps

min bandwidth : 120Mbps
total capacity [6.3GB

RAID level O(simple striping)

video file MPEGI1, 300MB

total videos 30
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