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PROUECT

IMPLEMENT A SIMULATOR IN PASCAL OF THE SIMPLE MULTIPROGRAMING
OPERATING SYSTEM SPECIFIED BELOW. ALL SPECIFICATIONS ARE SUBJECT TO
CHANGE AT ANY TIME,

HARDWARE: ;
5 USERS WITH NUMBERS: 1..5:3 CRT'S'Xy Y & Z3 1 I/0 DEVICE FOR PROGRAM
I70, C(FCFS)>: 1 CPU (THE 0.5 NANODCOMPUTER);1 DISK TO HCLD USER PROGRAMS:
83 TRACKS (0-7), 4 SECTORS (0-3)(BLACKS) / TRACK, 4 PROGRAM LINES (0-3)
PER BLOCKS 32 "PROGRAM LINES"™ DF EXECUTABLE MEMORY ARRANGED IN 8 FRAMES
(0+e7) OF 4 LINES EACH (0 =-3).

PROGRAM FORM:
» PROGRAM FILES WILL BE INPUT FROM THE TEXTFILE FILES AS NEEDED. THE
THE GENERAL FORM GF A PROGRAM LINE IS "CHARACTER INTEGERY WITH THE FOLLOWING:
tCY VALUE ¢ COMPUTE - THE VALUE IS THE AMOUNT JF CPU TIME NEEDED:
- 'I' VALUE : I/0 - THE VALUFE IS THE AMGOUNT OF TIME NEEDED ON THE DEVICE;
"Z' NG VALUE : END OF FILE MARKER AND HALT INSTRUCTION;
'E' NO VALUE : END 0OF REPEAT LOQOP; :
"R' VALUE : 'START OF REPEAT LGIP, VALUE IS THE NUMBER 0OF TIMES TO 6O
THROUGH THE LOCP. (LOOPS MAY BE NESTED WITHIN LOOPS TO ANY LEVEL.):
"F' VALUE ¢ BEGIN QF FILE - VALUE IS THE PROGRAM PRIODORITY (0..7);
LERG HAS THE HIGHEST PRICRITY. PROGRAM FILES ARE ENTERED ONTO THE DISK, AND
FROM THE DISK TG MEMORY BY INTERACTIVE COMMANDS FROM THE CRT'S,

INTERACTIVE COMMANDS: ,
A-LIST OF INTERACTIVE COMMANDS, THE EVENT LIST TO DRIVE THE SIMULATOR,
IS ON THE INPUT TEXTFILE COMMAND. THE GENERAL FGRM OF A COMMAND LINE IS
"TIME CRTNUMBER COMMAND [PARAMETERSIM™ WITH THE FOLLUWING:
LOGONy USERNUMBER : CREATES A PROCESS.
CREATE, FILENAME : READS A FILE FROM FILES & LISTS DISK ADDRESS ASSIGNE:
DELETE, FILENAME : FREES DISKSPACE
RUNy FILENAME ¢ SPAWNS A NEW PRGCESS
OIRy (LISTS THE USERS DIRECTORY )
LIGOFFy DESTROYS PROCESS CREATED RY LOGON
OISKSPACE, C(LISTS THE NUMBER OF UNUSED GISK RLICKS)
QUEUELINE, C(LISTS THE NUMBER AND NAMES OF THE PROCESSES THAT ARE ON THE
I/0 QUEUE)
RENAME, OLOFILENAME, NEWFILENAME
ABORT, PROCESSNAME
ALL COMMANDS C(INCLUDING INCORRECT COUMMANDS) TAKE 2 TIME UNITS. DELIMITERS
ACCEPTED ARE ' 'y ', ', 'it AND EGLN. INCOMPLETE PARAMETERS LISTS ARE PROMPTED
FOR THE ADDITIONAL PARAMETERS.

auTPUT:
_ TWO TEXTFILES WILL BE USED FOR GUTPUT. TRACE WILL BE A LINE BY LIST OF
THE EVENTS AS THEY HMAPPEN. SCREENS WILL BE A PICTURE OF WHAT IS PRINTED ON THE
THREE CRT'S. FORMATS:
TRACE: TIME USER_NUMBER PROCESS _NAME LINF_MNUMBER MEMORY _ADORESS EVENT

OR: TIME USER_NUMBER "CRT NAME™ CRT_NAME EVENT

OR: TIHME --> CPU IDLE
SCREENS: TIME SCREEN X SCREEN Y SCREEN 2 :
THE EVENTS OF INTEREST ARE: I/0 REQUEST, I/0 COMPLETIOM, PROGRAM LINE COMPLETION
CPU IDLE, INTERACTIVE COMMAND COMPLETIOMN, PROGRAM COMPLETION OR ABORTION,
TIME SLICE EXPIRATION, JC3 POOL ENTRY, AGING, AND PAGF FAULTS. TIME SHOULD
NOT BE PRINTED IF TIME HAS NOT CHANGED SINCE THE LAST EVENT,




FUNCTIONAL DIVISION:

NOTES:

SUPERVISOR: CLOCK, CPU SCHEDULING, "THE CPU", EVENT DRIVER.

PROCESS MANAGER: CREATING, DELETING AND MAINTAINING PROCESSES.

MEMORY MANAGER: ALLOCATES PAGE FRAMES, MAINTAILNS PAGE TABLES.

DEVICE MAMAGER: MAINTAINS I/0 DEVICE QUEUE, ETC.

FILE MANAGER: ALLOCATES DISK SPACE, MAINTAINS THE FILE SYSTEM.

CGMMAND INTERPRETER: READS INTERACTIVE INPUT LINES, SCHEDULES
THE APPROPRIATE MANAGER AND WRITES SYSTEM RESPONSE.

5 J0E, IE N UUR SR

READY QUEUE IS KEPT IN PRIORITY ORDER AND FCFS AMONG PROCESSES WITH
THE SAME PRIORITY.

COMMAND PROCESSES HAVE A PRIQRITY OF 1.

TIME_SLICE = 45 TIME UNITS :

PAGE FAULTS (DEMAND PAGING) TAXE 3 TIME UNITS. (ALSO FCFS)

AGING IS DONE EVERY 300 TIME UNITS.

CTOTAL CPU TIME AND HUMBER OF PAGE FAULTS ARE PRINTED WITH THE

COMPLETION OR ABNRTION UF A "PROGRAM" PROCESS.

DUE_DATES:

GRADES:

PROGRAM DESIGN SPECIFICATION -- 19 0OCT 1984
THE PRDGRAM ITSELF -=- 19 NOV 1984
THESE DATES ARE NOW AND FOREVER WRITTEN IN STONE!

CORRECTNESS,) MODULAR DESIGN, READABILITY, DOCUMENTATION, TEAM EFFORT,
EACH TEAM WILL BE INTERVIEWED AFTER TURKEY DAY

G00D LUCK ~===> START NOW!




The Reference Model

Application Layer
user or system applications

Presentation Layer
What does partner look like?
i.e virtual terminals, data compression, etc.

Session Layer

Who is the partner?

—p face to face dialog —p *
l

l

v Transport Layer

Where is the partner?

— optimisted, two way transparent data transfer —

t Network Layer '

packets packets

Along which route do we get there? A
routing, virtual connection, maybe out of order q’

Data Link Layer la——‘

How do we make each step in that route?

; !berror free, in sequence, flow controlled packet passer——fb
rame r

e

Physical Layer

How do we use the medium for that step?
transparent bit stream (maybe errors) ————
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complete the Gantt chart and the ? 15 %? “
table below. (quantum ~ 10.) E 20 S} 3
0 15 30 45 6O
! [ |
FOFS
I | |
| | I
SJF
! | !
| | l
KRR
l | |
. z 1 |
Premptive
priority l , [
0 15 30 45 GO
WT=Wail Time, RT= Response Time
FCFS oJF RR premptive priority
JOB WT RT WT RT WT RT WT RT
A
B
C .
D
E

Average




2. Use both semaphores and the concurrent statement (together) 0S5 Final P2
to "express” the precedence graph to the right. Be sure to show
the initial values of all semaphores.

3. Draw the preceedence graph for the following code. Lower case a, b, etc are semaphores
initially zero and upper case A, B, etc are statement bodies, {} are groupings. Each capital
letter should have its own circle as all the Si's above

parbegin
{ wait(a); wait(b); N; sigral(c); B; signal(d)d; signal(d)}
{ wait{e); C; waitlc); 0; signal{i)}
{ parbegin
{E; slgnal(e); signat{g)}
{F; signal{al}
parend}
{G; signalibd; wraii{ad; H; wait(f):; J}
{wait(d); K; wait{gd; wait(f}
parand.




05 fin Ps
4. For each of the following methods of memory management discribe both
(1) How logical addresses are translated into physical addresses; and
(11) How illegal addresses are found. Explicitly state what additional
hardware you need.
A. Absolute addressing.
B. Base and Limit register addressing.
C. Paging.

5. Disk allocation can be done by either bit maps or linked Tists. Explain
each method. Suppose your disk contains 70M bytes arranged in 1K byte

sectors. Compute the amount of overhead for each method (i.e. the space
needed to hold the bit map or the links). Why must the bit map be on the
disk and not in memory? Why is the linked list seldomed used?




05 fin P4
6. What the four necessary conditions for deadlock? Explain the difference
between deadlock prevention, deadlock avoidance and deadlock detection.
For which of those three is banker's algorithm an example? Draw a
resource atlocation graph showing at least three processes in deadlock.

Define or explain:
T

7.
A Trojan horse.

B. Virtual/Transparent.

C. Tree structured directories,




0S fin PS
8. The AB problem. Two kinds of processes, the A's and the B's, need to
access a file "stuff”, The A's and the B's can't share the file, but 2 A's can
share the file or 3 B's can share the file. An incorrect solution to the AB
problem is given below. Answer the following questions about this
"solution”: Can deadlock occur? Does it restrict the number of A's(B's) to
at most two (three)? Does it provide for mutual exclusion between the A's
and B's? If the semaphores are fair can starvation occur?

A type processes ‘ B type processes
weait { a_line) wait (b_line)

do things with stuff dio things with stuff
signal (a_line) signal (b_line)

initially a_line = 2, b_line = 3.

9. Write a correct solution to the AB problem using semaphores. (Tf you. dve %Nf"ﬁ

a (‘P&V‘Jr‘iém(s coveect ” selution — Ust s Cie;%l{a@mcigg>
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