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\ 'l. INTRODUCTI ON
f'

• In a course onoperati~g systems students learn principles and,

,: .'

. ; .

/"
.~

basic techniques. Examples and exercises help them to understand how

~ff"'; these techni ques can 'be ap'p1i e'd practica11)(. Unf<?rtunately, 1ectures

are not ,enough. For a 'student to appreciate some of the problems, he,
'", " i

has to face them himself."
!

, The main problem in giv..ing, students practical experience in

operating syst~msis cost. They cannot be allowed to tamper with the
. " ,"

.7
\'

~'"

production operating, system of the univers)ty. Itis not only c6stly "

, ,i n terms of money, but can degrade the servi ce provided ,to other users.

While a mini-computer may seem to be a solution to the above problem,, , '

f it can fail to adequately serve a large number,of students !~ach of
, ' .

whom could be developing his own particular operating system.

One useful alternative to the above problem is to consider the

use of simu1ation.as a means for implementation of a student-created

operating system. Though it removes the student from contact with

hardware, simulation is an effective means for introducing and

implementing the various concepts necessary for understanding the

principles of an operating system.
..' I

-, The purpos'e of this project is to develop a student-created

operati ng system in a multi programming,"environment by simu1 ating its

behaviour using GPSS(Genera1 Purpose'Simu1ation System V/6000 [CDC 71]).
, ' .'-/

GPSS has the advantage of being a high level computer ianguage

" ,

1
I
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.. ,-

specifically designed for the simu1at,ion of discretesystems~' " Con­

sequently,; the student, does not have to become 'immers~d' in ,deta i1 s such ,. '. ,

,'a,s generation of rardoin numbers, 'queue ,discipline, statistical dis-

tributions', etc. The student can concentrate on specHic operating

System concepts due to the power of GPSS~

This ,project can be used as a teaching ~ool, in a course on

operating ,systems. Parts of the simulated opera~irig system can be

taken and demonstrated to the students. In addition various algorithms
•

and techniques found ,in the ,hardware and software support of an
(

operating system can be simulated with, minor modifications. ,For
I ' , ' '. ,

example the static partition specification 'scheme used in the simulated

mo~e1'can be ,changed' to a dynamic partition specification scheme.

The statistical' results produced by the 'model will indic~te the

, improvement in the efficiency of the system.

What follows is a description of the deSign and implementation.

(

'. of an student-created operating system. ;

\

1.1 Operating Systems Terminology Used in' this Report

, The following are definitions for terms that will be used in

later sections:

A~ is anybody that desires work to be done ,by a computer

system. A j~b is a computation requested by a user. A job may be
" ,

divided into several steps ,(job steps). Job steps are units of work,

that must be done sequentiai1y. For example, the three steps, compile,
, f

load, execute are job steps. Once the operating sy~tem accepts a user's

f'-='~ .'.
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.' .... ,.

•

/

('
. - "

"

. '.'

job', it createssever"l ,processes. John J. DonovllO and Stuart E.

Madnickin their book [MAD 74] define the proc~s to be a computation .'
", . r-..... .

, that may be done, concur:rently with other computations. ' Per.

in his paper [BRI70] defin'es the 'process, '(internal process)

B.Hansen
I

to be
), ,

the execution of one or more interruptable programs ina given storage

area.

A process created' by the operating system may create other

,processes;; When a process completes its task reports bal:k to, the

father process, and it is then destroyed. Figure Fl' depicts the

relationship between user, job and processes. Job, job steps and
. .' I

processes are represente~ in·the GPSS progra~ oy'transactions.
•

Transactions are uni~s which drive and aremodified by GPSS block

structures. A mUltiprogrammed (mu;tiprogramming) operati~g system

is one that maintains more than one user program in main storage

simultaneously, sharing proce~sor time, storage space, and other

resources among the active user jobs.

In the,following sections we will descr~e the operating system,

\ including a description of the hardware components and software modules
,

required to support this system.

While it is impossibli,to describe all ;the GPSS blocks required

to simulate~ll of the various actions of the operating systam, a

detailed description is presented in section 4.8.showing how GPSS is

used to simulate the I/O Device Manager.

It is assumed that the reader is acquainted with the various

commands in GPSS. Because of this, no discussion is given on describing
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[IBM 74].

.~
'propert1~s of,GPSS ~ommands;

Additional information on GPSS can be fo'und in [CDC '71],

...

,
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Figure 1-1. User, job, job step"process
r,

/
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2. DESCRIPTION OF· THE OPERATING SYSTEM

/

•

The following is' a brief discussion on the operating system'

. ~~hown in Figllreh2-l and Figure'~-2. We intend to trace a job, sub­

mitted to one 'of thl! input s:tations, as it moves through the o'perating

: system.

Let us assume that ~e have a source program written in a computer.

language X and that via the job cards'the user ,has requested the system

to compile, load and execute the job.

The card reader reads the source program while the channel

·transfers~ the contents of each source input card to the work ar£;!a of

the input spooler, where it is examined.. If the card read is a job

card; the input spooler enters the characteristics of the job (class,, .

priority, ID etc.) into the system~s input job queue, stored ,'On the

input drum, via the channel. If the card read is not a job card, the

information contained on this card is stored on the input disk.

After the source program has been stored on the input disk,

the job scheduler schedules the job for execution. A partition. in

the ,main memory is assigned to the job and a request is made to the

.,

proper ~mPiler to

compiler is not in

compile the source program. If the requested

the main memory, the' system will access it from

the input disk, where all the compilers are stored, and lead the

compiler into main memory. The

. the program from"the input disk

compi 1er -accesses the -source code.ot'
r>

via the channel and compiles it. The

5
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..

6 ..'

object. code (relocatable machine code), produced by the compiler; is.
-~

stor~d on the input .disk. The compiler alsotransfers.via the

channel the listing of the program onto output disk.

When the com~ilation of the job is ovE!\'-, a request is made to
~ .. ~ .

the loader to load the program i~to main memory. The 10ader"Will

. access the object code of the program .from the.input disk, produce
4 ~Yr'. , .

the equivalent absolute machine. code and load it into main memory.

The job now is ready to be executed.

'The CPU scheduler will assign the CPU-to the job and the
o '. :

output data, produced by the job during execution, is transfered via

the channel to the output disk. ..
When the execution of the job is over, the job enters the

: ~

•

'I

system's output· job queue. A line printer is assigned to the job

and th~ output spool?r accesses th~ information, to be printed, from

the output disk and transfers it to·.the Hne' printer from where it

i's printed.
. ~

A larger discussion on how jobs are treated by the software

modules of the' system is given in section 4.

I

o

I

'p
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