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Speeding Up Linux Process Scheduler by Reducing Cache Misses

SHUJI YAMAMURA,t AKIRA HIRAIL+ MITSURU SATO,?
MASAO YAMAMOTO," AKIRA NARUSE! and KouicHI KUMONT

In this paper, we propose the experimental implementation of cache coloring for a task
structure to speed up Linux process scheduler. In the current Linux kernel implementation,
the task structure is always aligned on a page boundary in a physical address space. By hash-
ing the base address of the task structure with its upper bits, our coloring scheme can cancel
this restriction and realize the cache coloring for a task structure which has been difficult to
implement until now on the Linux kernel. The experimental results on an 8-way Pentium
IIT server machine showed that the Web server performance and Chat server performance
achieves a maximum of 23.3% and 89.6% improvement compared to the standard kernel, re-
spectively. Moreover, we also demonstrate the memory characteristics of our coloring scheme
and clarify about its effective conditions by measuring memory-bus transactions and a cache

miss ratio on a real machine.
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static inline struct task_struct * get_current (void)

{

struct task_struct *current;
__asm__("andl %%esp, %0
return current;

}

; ":"=r" (current)

: "0" (~8191UL)) ;

() 000000 get_currentd O

static inline struct task_struct * get_current (void)

{

struct task_struct *current;
__asm__ ("andl %%esp,%0;

":"=r" (current)

: "O0" (~8191UL)) ;

(uns:l.gned long) current |= ((unsigned long)current >> CACHE_INDEX BIT) & 0x00000060;

return current;

(b) 0 O OO get_currentd O

04 0000 get_current 00O
Fig.4 Modified get_current fuction.
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Fig.5 Example of coloring (8 KB cache memory, the
number of colorings is four).
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Table 1 The specification of the server machine.
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Fig.6 Effects of cache coloring (Web performance and L2

cache miss ratio).
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