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Operational Scheme for Large Scale Web Server Cluster Systems

Jin-Won Park

ABSTRACT

Web server cluster systems are widely used, where a large number of PC level servers are interconnected via
network. This paper focuses on forecasting an appropriate number of web servers which can serve four different
classes of user requests, simple web page viewing, knowledge query, motion picture viewing and motion picture
uploading. Two ways of serving different classes of web service requests are considered, commonly used web servers
and service dedicated web servers. Computer simulation experiments are performed in order to find a good way of
allocating web servers among different classes of web service requests, maintaining certain levels of resource

utilization and response time.

Key words : Web Server Cluster System, Capacity Planning, Computer Simulation Experiment
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Table 2. Experiments for Pooling System (500 Web Servers, 1 DNS, * 2 DNS, ** 3 DNS)
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Data ‘COHGCt Start Data'collect End Ave. Response time(ms) .[?NS. Web Server Ultilization
time(ms) time(ms) Utilization
1,000 11,000 383.67 1.0000 0.9187
1,000 21,000 404.58 1.0000 0.9210
1,000 31,000 427.54 1.0000 0.9161
1,000 61,000 516.94 1.0000 0.9149
1,000 61,000 415.95 1.0000* 0.9302
1,000 61,000 359.09 0.6861** 0.9306
1,000 111,000 358.81 0.7203%* 0.9278
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Table 3. Performance Changes with Web Servers

No. of Web | AV DNS Web Server
Servers Response Utilization(%) Utilization
time(ms) (%)
450 6579.93 0.7688 1.0000
500 360.40 0.7518 0.9462
550 358.76 0.7533 0.8646
600 358.44 0.7599 0.7895
650 358.44 0.7559 0.7288
700 358.44 0.7559 0.6767
800 358.44 0.7559 0.5921
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Table 4. Web Server Allocation for Keeping Web Server Utilization

Nowof Web Semves®| T LT s wataion |45 | Niion | Gitation
800,3,3,1 363.67 0.7140 0.5876 1.0000 0.3324
800,3,4,1 357.87 0.7472 0.5906 0.6802 0.3623
800,4,4,1 358.74 0.5075 0.5878 0.7653 0.4410
800,4,5,1 358.16 0.5428 0.5897 0.5419 0.5406
800,4,5, 1 358.52 0.5520 0.5904 0.5318 0.5487
840,4,5,1 358.16 0.5428 0.5616 0.5419 0.5406
860,4,5,1 358.16 0.5428 0.5485 0.5419 0.5406
900,4,5,1 358.16 0.5428 0.5241 0.5419 0.5406

* PageView and Query Servers, DNS, MPC servers, UPLD servers

** Experiment time extended to 11,000~ 111,000ms
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Table 5. Allocation of PageView Servers and Query Servers

h2 2kl Z2AE AlAZOl 2ot o7

Total Web Servers PageView Servers Query Servers Ave. Response Time(ms) Notes
900 724 176 357.92 412 : 1
900 810 90 490.65 9:1
800 644 156 357.92 412 : 1
600 483 117 358.13 412 : 1
500 402 98 365.96 2 times longer exp. time
500 404 96 371.14 same above
500 406 94 375.02 same above
500 400 100 363.74 same above
500 398 102 366.38 same above
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