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Enhancing Network Server Performance
by Controlling Execution Intervals of Polling I/0

E151 KAWAILH* YOUKI KADOBAYASHI'* and SUGURU YAMAGUCHIt

Although network I/O polling with select() or poll() is a strong and popular mecha-
nism to handle concurrent sockets on a network server, there is a problem that they have
poor performance scalability. Since the problem is believed to be caused by the overhead
of scanning a large socket list, several solutions proposed so far provide special I/O event
notification mechanisms that replace the socket list scanning. On the other hand, such so-
lutions raise another problem that they require major modification in the operating system
and/or in the programming model of I/O multiplexing, which makes their adoption difficult.
The real problem of the I/O polling is its excessively frequent execution, not the processing
cost of the socket list scanning. In this paper, we propose a unique and simple solution that
improves the scalability of the I/O polling by controlling its execution intervals. This tech-
nique decreases the CPU cycles consumed by the I/O polling functions and improves server
performance from a viewpoint of throughput and service response time. Because it does not
alter the programming model of the traditional I/O polling, the implementation cost is low.
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2 for (;;) {
3/ axzivaryyALoHER (A)
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7  gettimeofday(&now, NULL);
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9 if (ptime < min_cycle) {

10 set_time(&stime, min_cycle - ptime);
11 nanosleep(&stime, NULL);

12 slept = 1;
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14} else {

15 slept = O;

16 prev = now;

17}
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19 // VA 0KV Ty FORE (C, D)

20 if (lempty(&conn_list))

21 // poll() B LU read/write I/0

22 proc_conns(&conn_list);
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256 if (!slept)

26 sched_yield();
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Fig.3 Implementation of interval control on I/O
multiplexing (pseudo code).
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