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1.0 Introduction

Multi programming systems give the illusion of executing programs at the same time. This is done
by interleaving the execution of the programs. So part of one program is executed, then another etc.
This allows a single CPU system to provide the illusion of being able to run multiple programs at
the same time, and minimises the amount of processing time wasted.[1]

The process by which instructions are executed on a computer is known as the instruction cycle or
fetch-execute cycle. During this cycle, the address of an instruction is fetched from a place of
memory, usually the program counter. The computer then executes the instruction stored at that
address, then fetches the next instruction.[2, p. 14][3]

This report will first discuss processes and what they are. There will be a look into the importance
of process scheduling and several of the algorithms that are used. Next, there will be a look at how
processes can communicate with each other and the importance of synchronisation. The next
section will look at threads.

2.0 Processes

A process is the name given to a program that is currently being executed.[2, p. 750]. [4]

Processes are usually stored in a data structure known as the Process Control Block. A process
control block contains information about a process, which can be broken down into three main
sections. These sections are as follows:

Process identification: Allows the operating system to identify the process.

Processor state information: Keeps track of the state of the registers, so if the process
is interrupted, the information can be restored when it continues processing.

Process control information: Contains the state of the process and further
information that determines when it should be scheduled.[2, pp. 128-130]

A process can be in one of several states. The main states it can be in are Running, where it is
currently being processed. Ready, where the process is ready to go as soon as the CPU is free. The
final state is Waiting, where it has to wait for something else to be processed before becoming
ready.[2, p. 110], [3]

With multiprocessing, scheduling is necessary in order to maintain using the CPU’s time as
efficiently as possible. There are three main types of scheduling considerations that are made. Long-
term, medium term and short term.,

Long-term scheduling involves the moving of programs into the system so they are ready for
processing. First it looks to see if the operating system has enough resources to take on any more
processes. If it can take on more, then it will decide which program(s) to take and turn into
processes. The more processes that are there, the less time each process can be executed. This
means the long term scheduler is in charge of limiting how much or little multiprogramming can
occur overall.




Medium-term scheduling deals in part with the swapping of of processes in and out of main
memory. These processes are put on disk, until a time where they can be brought back into main
memory and then processed.

The short-term scheduler or dispatcher is the most frequently used. This scheduler looks at the
processes that are in the “Ready” state and in memory then decides which one will be executed
next.[1], [2, pp. 394-398], [6]

2.1 Scheduling algorithms

There are several different types of CPU scheduling algorithms. Three of them will be outlined
here.

When one of them is used, there are several considerations that are taken into account. Amongst
these considerations are:

Utilisation/efficiency: Keep the CPU as busy as possible and so minimising time spent
waiting.

Throughput: Maximise the number of jobs that are processed over a certain time period.
Fairness: Do all the processes get a fair share of processing time?

2.1.1 First Come First Serve

First come first serve scheduling executes processes in the order that they are scheduled. One of the

problems with this type of scheduling is it can become inefficient if one large process is being
executed, it can cause a significant delay in smaller processes that are later in the queue.

2.1.2 Round Robin

CPU time is split into slices known as time slices or quantum.. Each process uses the CPU for its
time slice or until it is completed. If its time is up and it has not finished executing, it is interrupted
and put back in the ready queue. The next process is then selected. Since each process is given the
same length time slice, it is considered a fair algorithm. One of the important considerations of this
algorithm is how long the slice of time is. If it is too short a period of time, efficiency can be
reduced due to having to frequently swap out processes. However, if it is too long, the
responsiveness i.c. how long it takes the system to react can become too high,

2.1.3 Shortest Job First

This algorithm looks at the expected processing time and selects the shortest one from the ready
queue. This allows for a lot of small processes to be executed, however it can mean that long
processes may not get the CPU time needed.

[1]. [2. pp. 403—410], [3]. [6]




2.2 Inter-Process Communication

Sometimes the need arises for data to be shared between processes. The mechanisms through which
an operating system provides this is called Inter-Process Communication (IPC).[7]




3.0 Threads

A thread is a lightweight process that shares memory with other threads.[8] Threads have many
similarities with processes, but use less resources when created. Threads exist within processes, so
every process has at least one thread, however there can also be multiple threads within a process.
[9] This is also how they require less resources than processes, since a process will have its own
exccution space, whereas a thread shares memory and execution space with other threads.




4.0 Summary
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