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L Operating systems

Why a computer needs an OS

The operating system £{EZ% % is the software layer
that:

m manages the hardware for programs
m provides services & a user interface

m lets programs share the hardware safely
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L Operating systems

What the OS manages

managemen managemen
schedule the CPU
device ® memory management A 7FEE —
virtual memory JE# 477, paging

m file & device
user
interface

operating
system

management i% & &1 (drivers)

security
management

m security, Ul, networking
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L Operating systems

Memory protection and utilities

0
operating system
Bl HH = = - -
swpication 1| D0C 1 e rOBTamS ST maintain the
B 3¢ system:
applicatio;2\ m antivirus FEHF, firewall [k 5
Bs allowed: inside = backup #1j}, compression %%
its own block H Ll
application 3 m disk defragmenter 7% )5 #3E (HDD
only)
z

each app kept in its own block
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L Operating systems

Which utility would you use?

an old hard disk reads files slowly an attachment is too big
— pieces scattered everywhere to email
— disk defragmenter — compression
one careless delete could a borrowed USB stick
lose the whole project might carry malware
— backup — virus checker

An exam answer names the utility and links it to the scenario’s need.
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L Libraries

Program libraries

executable

(library copied inside) A program library £ 5 = is reusable,
tested code.

static

bigger, but stands alone

m static library %75 %: copied into
the executable

m dynamic library zh75E
dynamic loaded at run time

e lrary (.d11/.so): loaded at run time,

shared

one copy, shared & updated once
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L Translators

Compiler vs interpreter

m compiler %7i%2E: translates once —

comer E @ standalone executable A $17 7 {4;

fast — no translator at run time

faster to run

. interpreter translates & runs one . - . .
interpreter \ ine ot 2 time — on every ran \ m interpreter #3525 line by line,
every run; easy to debug & port
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L Translators

When to use which

use a compiler use an interpreter
run-time speed matters fast edit—run cycles
ship to users without dev tools cross-platform scripts

runs many times teaching beginners
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Hybrid: Java bytecode

Java compiles to bytecode =573,

) run by a virtual machine E#I#/
(JVM).
Teve compile bytecode JVM (macOS
ource (:class) ( ) Errors caught early, runs

anywhere with a JVM —
JVM (Linux) “write once, run anywhere";
interpret / JIT — native JIT El] Hrj-éﬁi% I’eaCheS near-
(write once, run anywhere) .

native speed.
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Integrated Development Environment

An IDE &5 A 311E bundles the dev
tools:

set a
breakpoint

hit the
breakpoint?

m editor with syntax
highlighting iZi: 5%,
auto-complete Hz#p 4

step a line, pause & m one-key compile/run; inline errors
i inspect variables N
or continue p = debugger it 2

breakpoints [#7 2, step, inspect
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L Recap

Topic 5 — key takeaways

0 oS e Libraries

manages CPU, memory, files, reusable code; static vs dynamic
devices, security

o Translators o IDE

compiler once vs interpreter line- editor, translator & debugger in
by-line one
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L Recap

Check yourself

Which OS job keeps each program in its
own memory?

9 Compiler or interpreter: which makes a GRS
standalone file?

0OS
e Why is Java bytecode portable? hardware

Name a debugger feature in an IDE.

Answers 1. memory management (protection) 2. compiler 3. any JVM runs it
4. breakpoints / step / inspect
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