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with a Shared Memory between Application and Kernel

SHoIicHI SAITO! ToMOAKI TSUMURA!  KoicHI MOURI?

Abstract: System calls have been implemented with an interruption mechanism provided by a CPU. How-
ever, it is claimed that an interruption cased by a system call impacts the performance of applications and
a kernel. FlexSC which requires no interruptions at invoking a system call is proposed to solve the problem.
Nevertheless there are some problems such as cost of accessing to a shared memory and a method of handling
system calls which share the same data with each other. To fill up deficiencies of FlexSC, we propose a new
mechanism, called Sakura Call, which enables asynchronous in-kernel execution of user functions. We show

A Mechanism Enabling In-Kernel Execution of a User Function

HirosH MATsuoO!

that Sakura Call achieves more reduction of an execution time than FlexSC by an evaluation.
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/+ HTTPOOODODOOOOO =#/
request_handler (client_£fd)
{
/¥ 00000000 O0DOoooooo0Oo =/
recv(client_fd, req);
/¥ 0000000000 00O0000 =/
filepath = parse_request(req);
/+ 00000000 =/
fd = open(filepath);
read (fd, buf);
close (fd);
/¥ 0000000000 =/
send(client_£fd, buf);

close(client_£fd);

main ()
{
server_fd = socket ();

listen(server_fd);

while (1) {
client_fd = accept(server_£fd);
/*+ 0D 0D00DO0OD0DO0D00O0O0ODOO000 =/

sakura_call(request_handler, client_fd);

close(server_fd);
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kthread_main ()
{
while (1) {

/» 0000000000 D0DO0OoOOoDOooDoo =/
request = fetch_request (queue);
/¥ 00000 =/
ret = execute(request);
/ 00000000 O0ooDoooooog =/

return_value (queue, ret)

04 0O0O0OO0OOOOODOOOODOO

#define sakura_open(a0,al,a2) \

((int (*) (char*,int ,int))0xc10b6688) (ald,al,a2)
#define sakura_close(a0) \

((int (%) (int))0xc10b651e) (a0l)

#define sakura_read(a0,al,a2) \

((int (%) (int ,void*,int))0xc10b84d2) (ald,al,a2)
#define sakura_write(fd, buf, count) \

((int (*) (int ,void*,int))0xc10b832b) (a0, al,a2)
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sysno = queue->head.sysno;
memcpy (args ,queue ->head.args ,sizeof (int) * 2);
queue ->ptr++;

ret = (sys_call_tablel[sysnol) (args[0],args[1]);
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sysno = queue->head.sysno;

asm ("subl_ $3,%%esp\n\t"
"movl ,0x8 (%0) ,%%eax\n\t"
"movl,%%eax ,0x8 (%%esp)\n\t"
"movl,0x4 (%0) ,%%eax\n\t"
"movl,%%eax ,0x4 (%%esp)\n\t"
"movly (%0) ,%%eax\n\t"
"movl,%heax, (%hesp)\n\t"

"r" (queue->head.args)
"heax");
queue ->ptr++;
asm ("callg*%1\n\t"
"addl,$3,%%esp"
"=a" (ret)
"r" (sys_call_tablel[sysno])

"‘Zedx" ,"%ecx");
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