Operating System Simulator Project

1. Introducticn

Thiz project 1= designed to be completed within approximately 10 weeks.
You w11l learn much from this project 1f the proper time and thought is
invested. 5Some of the learming cbjectives and goals are the following:

(a}l to learn and implement some of the baszic concepts of event—driven
zimulation;

(b} to learn fundamentsl issues of resource allocation and management
1n multiprosramming operating systems;

(e} to learn and implement the mechanism of context switching and
interrupt handling;

(d} to learn and implement the basic flow of control within an opera-
ting system;

(e} to learn and implement different resource management algorithms:

(f} to learn and implement fundamental data etructures of an operating
system;

(g} to dewelop and practice gsood programming and debugsing habits:

(h} to zain zome experience implementing 8 complex program;

(1} to develop and sharpen vour skills as a C proprammer;

The walue of thiz project az a learming experience 1z directly pro—
portional to the time vou give 1t. It wall be very time consuming,
there 1z no mistake about that. However, this project cam give vyou
an edge when you enter the work force after graduation — 1t should be
documented on your resume’ . I'11 be glad to give vou some pointers
1f you wish.

2. Project Qverview

The program you will write (hereafter called the “simulator”™) i=
designed to simulate the action of both hardware and software
components of a simple time—sharing computing system. Your simulator
will be organized so that C functions will model the behavior of
hardware components as well as components of the operating system
1tzelf. In particular, simulator components w1ll be written to model
CFU and MEMOEY hardware, interrupt handlers, the CPU scheduler, and
process management functionz of the system. Other components of the
simlator will be provided to you at the beginning of the project.

One of the input files (CONFIG.DAT) to the =imulator contains data
dezcribing the exact configuration of the system being simulated; for
example, the number of interactive terminals, the number and character—
18tice of peripheral devices, the speed of the CFU, and the size of



MEMOEY, to name a few. The part of the simulator designed to read thas
file and initialize the simulaticn envirocnment will be ziven to vou at
the outset.

Several other input files are needed to run the simulator. The LOGON. DAT
file contains a description of user logon eventz by specifving the

time ther will occur and the 1ds of users logging on. To model the
activity or behavior of each interactive user, a file called SCRIPT. DAT
iz input to the simwlator. Thisz file contains a “process script”
identifying the sequence of programs run by each user during an
interactive session. o model the behavior of esach program designated
in the procese script, a “program script” must be input. There are five
types of programs vour simulator wi1ll model: EDITOR, PRINT Spocler,
COMPILER, LINEER, and arbitrary USER programs. For each of these
program typesz a file will be input containing a script for each program
"inegtance” of that type; =g, the EDITOR may be executed a total of five
times by all users, therefore five EDITOR =zcripts will be input via

EDITOR. DAT. Details on these files will be described later.

Program scripts will be “executed” by vour CPU module to generate, im
time sequence, the 5VC calls made by that program. These callz become
events processed by the interrupt hardware placing the operating
syatem in execution under control of the Interrupt Handler( ancther

b1

function vou wi1ll write ). The Interrupt Handler calls the appropriate
service routine, which may call the Scheduler, =tc. Finally, when
interrupt service i1z complete, control returms to the interrupted
program and “execution” of that prosram continues until it terminates

via an END 5VC.

Other types of eventz can occur during simulatiomn: EIDQ eventz gener—
ated by some device, and TIMER events generated by the system interwval
timer. These eventsz also trigger the interrupt servicing mechanizm

described abowve.

Simulation terminates when all interactive users have “logged off” and
all I/0 evente have been serviced. A4 user "logs off” when the
corresponding process reaches the end of i1ts process script. Thus,
when all process scripts have been exhausted, and all I/0 activity
ceases, the simulator can terminate.

Cutput from the simwlator will be to a single file called "name QUT",
where “name” iz your last name (truncated to B characters). Ome of

the CONFIG parameterz 1= the name of vour ocutput file. In additiom to

a summary of all CONFIG. DAT parameters read as imputs, your cutput

file wi1ll contain a log of all events processed during simulation
Furthermore, images of loaded process and program scripts will be echoed
to thiz file. Finally, debuz output and zimulation statisticz will be
written to this file



Az an ai1d during the development of vour simulator, vou will have
accezss to the “instructor’ = verszion® called OSSIM  OSS5IM will be
available on the LAN. Running or using 0S5IM can be beneficial inm

two ways’

{1) it provides a guide and a benchmark for vour output;

{(2) it provides a working example to enhance your understanding
of the dynamics of the simulaticn.

You should learn to use O55IM as soom as possible.

3. The 5ystem Model.

The syvstem being simlated 1z a single processor, time—sharing system
with the following hardsare and software components.

Hardware: N interactive terminals. One central processor.
Processor memory. An arbitrarv number of peripheral devices.

Software: Interrupt handlers for LOGON, I/0 completion, I/0—wait
SVCe, I/0-Request 5VCs, Programend 5VCs, Program—Abends;
Memorv manager; Loader: 5cheduler; Editor; Compiler: Limker;

and arbitrary user programs.

All input parameters describing the system being simulated are entered

through the file CONFIG. DAT.

4. Simulator Specification

The zimulation begins by processing events. The first event

that occcurs 1z an interrupt from a user terminal signaling a request

to logon. The interrupt hardware changes the (PU and MEMORY statesz and
gives control to the Interrupt Handler(IH). The IH examines the source
and cause of the interrupt and calls the Logon Service routine.

The Logon Serwvice routine creates a process control block (PCB) for
the new terminal user and reads a process script from SCRIPT. DAT. It then
allocates and loade the first program in the uszer’ = process script. Next,
the service routine places the PCE in the CFU ready gqueus and signals the
scheduler. When the verv first logon event 1z serviced, the CPU will be
1dle. Consequently, the scheduler will assign the newly created FCE to
the CFU. Then, the Dispatcher 1z called to give control to the new
process. lhe Dispatcher prepares the prosram for execution and calls the
CPU. The CFU interprets instructionz contained in the program script until



