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Objective

Build the skills to answer exam questions on operating systems — the functions of an
0S8, scheduling, and polling and interrupts.

You must be able to:

¢ describe the functions of an operating system
o trace first come first served, round robin and priority scheduling

o compare polling with interrupts , and describe how an interrupt is handled

1 Key knowledge and worked examples

Study these first. Each one shows the method for a question type used later.

B Key knowledge: what an OS does

Authenticate
identity

Record permitted

N Authorize action - change

Identify user -

Function Example

process management  shares the CPU between running programs
memory management gives each program its own protected area of RAM
file management folders, names, read and write permissions

device management controls hardware through drivers

security log-in (authentication), permissions (authorization)

B Worked example: round robin
Time slice 2 ms; P1 needs 5 ms, P2 3 ms, P3 1 ms; all arrive at 0.

Time (ms) 02 2-4 4-5 57 7-8 89
runs Pt P2 P3 P1 P2 PI1

1. Each process runs for at most 2 ms, then goes to the back of the queue.
2. P3 needs only 1 ms: it ends at 5. P2 ends at 8, P1 at 9.

3. First come first served (P1, P2, P3) would end them at 5, 8 and 9: P3 would wait
8 ms instead of 4.

B Key knowledge: polling and interrupts

Polling Interrupt
how CPU checks each device in turn  device signals the CPU
CPU time wasted when nothing happens  used only when needed
suits frequent, regular events rare or urgent events

On an interrupt the CPU finishes the current instruction, saves its registers, runs the
interrupt handler , restores the registers and carries on.

2 Practice

2.1 State three functions of an operating system. E

w



2.2 Processes A (3 ms), B (5 ms) and C (2 ms) arrive at 0 in that order. State when
each ends under (i) first come first served; (ii) round robin with a 2 ms slice. [4]

)

2.3 Explain why the CPU saves its registers before running an interrupt handler. [

3 Exam-style questions
3.1 Which OS function stops one program overwriting another’s data in RAM? 1]

A file management

B memory management
C device management
D the user interface

3.2 What is a weakness of priority scheduling? 1]

D A short jobs always wait
B low-priority processes may never run
C every process gets the same time
D it cannot run on one core

3.3 Which event is best handled by an interrupt? 1]

D A reading a temperature sensor every second
B a printer running out of paper
C updating a clock display every minute
D copying a file

3.4 A smartphone runs a music app, a messaging app and a game at the same time on
one core.

(a) Explain how the operating system makes the three apps appear to run at the same
time. (2]

(b) The game needs 6 ms, the music app 2 ms and the messaging app 3 ms. Using round
robin with a 2 ms slice, in that order, state when each finishes. 3]

(c) A message arrives while the game is running. Describe how the interrupt is han-
dled. (3]

(d) Explain why the music app should be given a higher priority than the game. 2]



Solutions

Each answer shows the steps, then the result.

2.1
e any three, e.g. process, memory, file or device management, security, user interface
2.2

o« (i) Aat 3,Bat 8 Cat 10
o (ii) A 0-2, B 24, C 4-6 (ends), A 6-7 (ends), B 7-10 (ends): C 6, A 7, B 10

2.3

¢ the handler uses the registers too, so their values would be lost
o saving them lets the interrupted program carry on exactly where it stopped

3.1B

e cach program has its own protected area
3.2B

o starvation

3.3B

o rare and unpredictable

3.4

(a)

e the scheduler gives each app a short time slice of the CPU in turn
o it switches so fast that all three seem to run together

(b)

o game 0-2, music 24 (ends), messaging 4-6, game 6-8, messaging 89 (ends), game
9-11 (ends)

e music 4 ms, messaging 9 ms

e game 11 ms

()

e the CPU finishes its current instruction and saves its registers
e it runs the interrupt handler for the message
e it restores the registers and the game carries on

(d)

« music must play without gaps: a late slice is heard as a glitch
o a slightly slower game frame is less noticeable




