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This is a simple model for a link in a circuit-switched telephone network, ie. a network in
which each call takes up a fixed amount of capacity and lasts for a given duration regardless
of the other calls in the system.

Let new jobs arrive at average rate A jobs/sec, and let the average job duration be m sec.
If a job arrives to find that C jobs are already present, then this job is blocked i.e. it is not
admitted to the system. Otherwise it is admitted, and it remains in the system for its full
duration.
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This is a simple model for a single bottleneck link shared by several TCP flows, or for a
single CPU shared by several tasks.

Let new jobs arrive at average rate A jobs/sec, and let the average size of each job be
m units of work., The jobs share the resource fairly: when there are n jobs, they each get
served at rate C/n, where C is the service rate of the resource measured in units/sec. Onece
a joh's work has been completely served, it departs.
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Question 10. Here is a model for a web server with active server pages, i.e. pages that
cannot be served directly from the disk but instead require processing e.g. in PHP.

Suppose requests arrive at rate 4. Upon arrival they are placed in a ‘task ready’ queue,
where they wait for the next available worker thread. The server has m worker threads. The
CPU can execute ¢ instructions per second, and when there are M threads active then each
executes ¢/M instructions per second. When a thread becomes free, it starts work on the
next task in the ‘task ready’ queue. When a thread is working on a task. it executes an
average of i instructions, and then either it completes or it blocks, e.g. to wait for [/0. On
average, each request will block b times before completing. If the task blocks, the thread is
freed and the task is placed in a “task blocked’” pool. Each blocked task waits for an average
of t seconds to unblock, and then it is placed in the ‘task ready’ queue.

What is the maximum rate at which this web server can serve requests? What is the
average request completion time?
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