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

Enr Kawal,t2 YOUKI KADOBAYASHI' and SUGURU YAMAGUCHI'

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 1/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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Fig.1 Processing flow of I/O multiplexing.
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1 // 0000

2 for (;;) {
// 000000000000 OAO
prepare_conn_list (&conn_list);

gettimeofday(&now, NULL);

3

4

5

6 //0000000COO OBO

7

8 ptime = time_diff(&now, &prev);
9

if (ptime < min_cycle) {

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

12 slept = 1;

13 gettimeofday (&prev, NULL);

14  } else {

15 slept = 0;

16 prev = now;

17 }

19 »/ 0000000000000 OcOobO
20 if (!empty(&conn_list))

21 // poll() 00O read/write I/0
22 proc_conns (&conn_list);
23

24 //000000000O0DOOOODOOODOOO
25 if (!slept)

26 sched_yield();

27 }

N )
03 000I1/O00000000000000000 0
Fig.3 Implementation of interval control on I/O

multiplexing (pseudo code).
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Table 1 Specification of the devices for benchmark tests
with Web Polygraph.

ooo Pentium III 866 MHzO 512 MBDO
Intel Pro/1000 FreeBSD 4.3
Pentium III 1.4 GHz0O 512 MBO
Intel Pro/1000 FreeBSD 4.3
Pentium IIT 800 MHzO 2 GBO
NetGear GA620T (1000baseT)O
Linux 2.5.17

NetGear FS518T (1000baseT X2,
100baseT x 16)
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Fig.5 Response time in case with HT'TP /1.1 persistent connections disabled.
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Fig.6 Response time in case with HT'TP /1.1 persistent connections enabled.
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Fig.7 CPU utilization in case with HTTP /1.1 persistent connections disabled.
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Fig.8 CPU utilization in case with HT'TP /1.1 persistent connections enabled.
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Fig.9 Preset request load of WebAxe-4 workload.
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Table 3 Requests and responses defined in WebAxe-4.
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