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Abstract As the number of user increases according to the improvement of the network, the
multi-thread schemes are used to process the service requests of several users who are connected
simultaneously. The static thread pool scheme has the problem of occupying a static amount of system
resources. On the other hand, the dynamic thread pool scheme can control the number of threads
according to the users’ requests. However, it has disadvantage that this scheme cannot react to the
requests which are larger than the maximum value assigned. In this paper, a web server using a
learning-based dynamic thread pool scheme is suggested, which will be running on a server
programming of a multi~thread environment. The suggested scheme adds the creation of the threads
through the prediction of the next number of periodic requests using Auto Regressive scheme with
the web server apache worker MPM (Multi-processing Module). Unlike previous schemes, in order to
set the exact number of the necessary threads during the unchanged number of work requests in a
certain period, K-Nearest Neighbor algorithm is used to learn the number of threads in advance
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according to the number of requests. The required number of threads is set by comparing with the
previously learned objects. Then, the similar objects are selected to decide the number of the threads
according to the request, and they create the threads. In this paper, the response time has decreased
by modifying the number of threads dynamically, and the system resources can be used more efficiently

by managing the number of threads according to the requests.
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int ap_mpm_run ( ... ) {
apr_thread_create ( &thread_read, thread_read_attr,
watcher_thread, (void*)NULL, pwatcher )
server_main_loop ( ... ) /A maaga g4

g 7 A 2EE YA

APR_THREAD_FUNC watcher_thread ( ) {
/] 1% sk

if {sec == after_sec) {
/AN BAE rezme AF
cur_thread_cnt = childCnt *# ap_threads_per_child;
EA A el 2une AF
work_thread_cnt = cur_thread_cnt - idie_thread_cnt:

FH MEGE T8 AA Nea a3 Frequest_sumig L.
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next_workload = predictor(y  // U& AMulA 2 3%E o&F
/ AEHE MBls gyl me dad s £ 4F
predict.thread_cnt = knn_find_required_thread_count();

if {cur_thread_cnt < predict_thread_cnt) {
required_child = predict_thread_cnt / ap_threads_per_child:
for (i=0; i<required_child; i++)
make_child(); /] AR A2 B
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int predictor{) {
AutoRegression(inputseries, length, order, coefficients);
for (i=0: i<length; i++) {
if (i > order) {
for (j=0: j<order; j++)
/AR A9 (coefficients)& o]48a] v 3 43
estimation += coefficients(j] * series[i-ji-1]:
}
}
return estimation;
}
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int knn_find_required_thread_count() {
FEYIA A A& B 7P A AN 4 dE
if ( distance == 0 )
return 12 Muls Q%] g 2Yn F
else
return ARl KA} AR 449 2= 5 BFE L
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static void *listener_thread ( ... } {

rs = apr_global_mutex_lock (exipc_mutex);

if (APR_SUCCESS == rs) {
base = (exipc_data *) apr_shm_baseaddr_get (exipc_shm);
base -> request_sum++; // SA® A¥xe) ¢ ¥H
apr_global_mutex_unlock (exipc_mutex);

}else { ap_log_error( ... %7}

ap_queue,_push (worker_gueue, csd, ptrans);
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