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Deterministic Processor Utilization with Schedule Operation
for Interval Control on 1/O Multiplexing

Eiji Kawai®* Youki Kadobayashit Suguru Yamaguchif

fNara Institute of Scicence and Technology
'PREST, Japan Science and Technology Corporation

Abstract

We have proposed interval control mechanisms for 1/0 multiplexing, whose goal is to achieve both low
service delay and moderate processor utilization in proportion to the request arrival rate. However, our
previous implementation still consumes a large amount of processor resource especially when the number
of concurrent connections is considerably large. The problem is the interference of a thread scheduler
with the interval control. To solve this issue, we introduce real-time scheduling into the interval control
mechanisms and remove unexpected context switches. The result of benchmarking tests shows that the
effectiveness of the interval control is highly improved even when the number of the concurrent sockets is
large.
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// 0000
for (;;) {
// 000000000000
prepare conn_ list (&conn list) ;

// 000000000000DOO000OO0go
gettimeofday (&now, NULL) ;
ptime = time diff (&now, &prev);
if (ptime < min cycle) {
set _time (&stime,
min cycle - ptime);
nanosleep (&stime, NULL) ;
slept = 1;
gettimeofday (&prev, NULL) ;
} else {
slept = 0;
prev = now;

}

// 0000000000000

if (!empty(&conn list))
// poll(), read/write I/0
proc_conns (&conn_list) ;

// 000000000000

// 000000000

if (!slept)
sched_yield() ;

}
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// 00000000000000000

realtime priority() ;

// 0000
for (;;) {
// 000000000000
prepare conn list (&conn list);
// 0000000000000
// 0000000000000 DOOaa
gettimeofday (&now, NULL) ;
ptime = time diff (&now, &prev) ;
if (ptime < min cycle) {
#ifdef STATIC MIN CYCLE
set time (&stime,
min_cycle - ptime);
#telse
set time(&stime, ptime * ratio);
#endif
// 0000000000000 00O000
normalize priority();
// O00000000ad
nanosleep (&stime, NULL) ;
// 000000000000 O0000a
realtime priority();
} else {
sched yield();
}

gettimeofday (&prev, NULL) ;

// 0000000O0000DOOO0

if (!empty(&conn list))
// poll(), read/write I/O
proc_conns (&conn_list) ;

}
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