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31268 Web Systems

Week 2: Operating Systems

Part 1: What runs the web?



The Web …. 

• Is it….
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MAGIC !!!
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A network!!!
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The Internet?

The “internet”
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A network of 
networks…
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a network of 
networks…



The web…

• Is It …

7www.uts.edu.au

BROWSER

A bunch of 
computers and 
a network of 
networks…

… and a 
whacking 

big
computer 
running the 
web site?



The web…

• Is It …

8www.uts.edu.au

BROWSER

A bunch of 
computers and 
a network of 
networks…

… and a 
whacking 

big
computer 
running the 
web site?

index.html



The web…

• Is It …

9

A bunch of 
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Web Server Program

Operating System

HARDWARE
… and a whacking 

big computer 

running the 
web site program on
an operating system
running on 
HARDWARE 

index.html
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Weeks 1-3

• For the next 3 weeks we will talk about the web 
and Operating Systems:

– Introduction to Operating Systems

–User Interfaces

–UNIX operating system

–File systems

–Process management

–Memory Management
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Faculty of Information 
Technology

What is an Operating System ?

Definition: An operating system is a piece of 
software that sits between all programs and the 
computer's hardware. 
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What is an Operating System?

• Manages your computer

• Runs programs

wikipedia
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What is an Operating System?

• Manages your computer

• Runs programs

• Interface between user and 
hardware

wikipedia
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What is an Operating System?

• Manages your computer

• Runs programs

• Interface between user and 
hardware

• Provides services to programs &  
users

• Protects users and programs from 
each other….

wikipedia
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LARGE systems

Mainframes pioneered OS since the 1960's

• IBM still run mainframes – z/OS will still run 
ancient programs! 

• Handles 1000's of users simultaneously
– IBM Mainframes also run Linux!

• Supercomputers now tend to run Linux

Common Operating Systems (OS)
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LARGE systems

Mainframes pioneered OS since the 1960's

• IBM still run mainframes – z/OS will still run 
ancient programs! 

• Handles 1000's of users simultaneously
– IBM Mainframes also run Linux!

• Supercomputers now tend to run Linux

Minicomputers

• openVMS, IBM OS/400

• UNIX & Unix-like OS 
–e.g. Linux, BSD, Solaris, HP-UX, Mac OSX

Common Operating Systems (OS)
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Common Operating Systems (OS)

Personal Computers 

• Linux

• Microsoft Windows, Mac OS/X (actually Unix!)

• Anyone heard of BeOS? CP/M? Amiga?



18

Common Operating Systems (OS)

Personal Computers 

• Linux

• Microsoft Windows, Mac OS/X (actually Unix!)

• Anyone heard of BeOS? CP/M? Amiga?

Embedded systems 

• Military, telecommunications, etc

–Eg: VxWorks, QNX, Integrity, Linux
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An OS architecture: the “onion” model

Hardware
Devices

Kernel

Graphical User 
Interface

Applications

Services, Shell
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What does the model mean?

Hard

ware

Kernel

Shell

GUI

Apps

• Let’s look at the HARDWARE layer
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What does the model mean?

Operating systems can be 
constructed in a set of layers:

• Hardware
– CPU – central processing unit

• e.g. Intel Core 2 Duo

– Memory

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model mean?

Operating systems can be 
constructed in a set of layers:

• Hardware
– CPU – central processing unit

• e.g. Intel Core 2 Duo

– Memory

– Input/Output devices
• e.g. mouse, keyboard

• e.g. display, printer

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model mean?

Operating systems can be 
constructed in a set of layers:

• Hardware
– CPU – central processing unit

• e.g. Intel Core 2 Duo

– Memory

– Input/Output
• e.g. mouse, keyboard

• e.g. display, printer

– Storage
• e.g. flash, hard drive, DVD

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model mean?

Hard

ware

Kernel

Shell

GUI

Apps

• Let’s look at the KERNEL layer
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What does the model mean?

Next layers:

• Kernel
– Controls the hardware

directly
• Device drivers, firmware, etc

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model mean?

Next layers:

• Kernel
– Controls the hardware 

directly
• Device drivers, firmware, etc

– Provides resources and 
services to applications

• E.g. CPU, memory, storage, video, 
mouse , keyboard, memory, etc

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model mean?

Next layers:

• Kernel
– Controls the hardware 

directly
• Device drivers, firmware, etc

– Provides resources and 
services to applications

• E.g. CPU, memory, storage, video, 
mouse , keyboard, memory, etc

– Manages access to privileged 
resources

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model mean?

Hard

ware

Kernel

Shell

GUI

Apps

• Let’s look at the Apps layer
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What does the model mean?

Hard

ware

Kernel

Shell

GUI

Apps

Top layers:

sometimes called “userland”, 
"user space", "application layer" ..

•Applications

–Programs to do “something” for the user.



31

What does the model mean?

Hard

ware

Kernel

Shell

GUI

Apps

Top layers:

sometimes called “userland”, 
"user space", "application layer" ..

•Applications

–Programs to do “something” for the user.

•Services

–Services are programs that run 
“behind the scenes”

•usually provides system support 
–eg: security, networking
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What does the model mean?

Hard

ware

Kernel

Shell

GUI

Apps

• Let’s look at the Interface layer
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What does the model mean?

Topmost layer: "User Interface"

• Shell

– also known as Command Line Interface (CLI) (or 
Interpreter), Command Prompt, Terminal etc

– A program that makes a set of commands available to the 
user

Hard

ware

Kernel

Shell

GUI

Apps
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What does the model means?

Top most layer: "User Interface"

• Shell

– also known as Command Line Interface (CLI) (or 
Interpreter), Command Prompt, Terminal etc

– A program that makes a set of commands available to the 
user

• Graphical User Interface (GUI)

– A user-friendly interface on top of the operating system

– Often runs the “shell” commands transparently

– Sometimes a WEB interface

Hard

ware

Kernel

Shell

GUI

Apps


