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An Introduction to Operating Systems

* Objectives ;.

_—-v' Compare and contrast simple structured operating systems, layered

operating systems, microkernels, and module based operating systems.
List the limitations of the MS-DOS operating system.

— Draw a picture for a layer=seperatin em.
— List the advantages of a |a?5reﬂ operating system.
— [stthe problems of designing a layered operating system.

— Explain fhe fundamental purpose for the microkernel within a microkernel
based operating system. ——

— Explain the relationship between a layered architecture and a virtual
machine. e — —
— et etenefits of using a virtual machine.

— Define simulation in the context of virtual machines.
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Operating Systems

Structures

Simple operating systems

— Older operating systems

— Small, embedded operating system

Layered Operating Systems
— Slightly newer approach to OS desig

Microkernels

— Very small kernels
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Module Based Operating Systems

— Most common OS gpproach
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MS-DOS

* Written to provide the most
functionality in the least space

— Not divided into modules

— Although MS-DOS has some structure, its
interfaces and levels of functionality are
not well separated




* The operating system is divided into a Q .
number of layers (levels), —] wrr/ / V .

.LCJ — each layer built on top of lower layers. _34
(O .
S Layer O is the hardware; é% 5 ﬂ?/d / /
’5_ * Layer N is the user interface (ré ( //5
Q
< Layers are selected such tha Wf - / (’H /
= uses functions (operations) and el > f / 7
v services of only lower-level layers JQ S-C’:
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Layered Operating System
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layer O
hardware




MS-DOS Layei Structure

‘ resident system program

e

MS-DOS device drivers

P

ROM BIOS device drivers




Traditional UNIX System Structure

(the users)

shells and commands

compilers and interpreters

system libraries

signals terminal
handling
character |/O system
terminal drivers

file system
swapping block I/O
system
disk and tape drivers

system-call interface to the kernel

CPU scheduling
page replacement
demand paging
virtual memory

kernel interface to the hardware

terminal controllers
terminals

device controllers
disks and tapes

memory controllers
physical memaqry
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Microkernel System

Structure

—

space |
* Communication takes place between user — -i' ~
modules using message passing
. - }(’ 7 e |
* Benefits:

* Moves as much from the kernel into “user” [/‘{C./—" ]
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Mac OS X Structure

Kernel
environment

application environments
and common services
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BSD
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Modules

* Most modern operating systems
iImplement kernel modules

— Uses object-oriented approach
— Each core component is separate

— Each talks to the others over known
interfaces

— Each is loadable as needed within the
kernel

* Overall, similar to layers but with more

ey

flexible
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Solaris Modular Approach
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scheduling ;
device and classes
bus drivers
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| core Solaris
miscellaneous A kernel / loadable
modules ' system calls
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Virtual Machines

* Avirtual machine takes the layered
approach to its logical conclusion.
— Treats_ hardware and the operating

system kernel as though they were all

hardware
— st

* Provides an interface identical to the
underlyinw_re ardware

v 2 Y/
z host creates t11e ﬁl%lfcm that a process
as its own processor and (virtual

memory) g/éw’ £,

— guest provided with a (virtual) copy of

underlying computer
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processes
processes
processes processes
¥ - Pf;?;?_gglﬂg kernel kernel kernel
kernel — VME e
virtual-machine
- implementation
ardware hardware

Virtual Machines (Cont)
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VMware Architecture

application application application application
guest operating guest operating guest operating
system system system
(free BSD) (Windows NT) (Windows XP)
virtual CPU virtual CPU virtual CPU
virtual memory virtual memory virtual memory
virtual devices virtual devices virtual devices
virtualization layer
I :
host operating system
(Linux)
hardware
CPU memaory I/O devices
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Advantages of Virtual
machine




Simulation

* Host system has one architecture and
guest system has a different
architecture

— Emulation and translation

* Problems?
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The Java Virtual Machine

Java program Java API
& | class loader |« AEEe (e

Y

Java
Interpreter

4

host system
(Windows, Linux, etc.)




The .NET Framework

C++

VB .Net
source source
compllain l l
MS-IL MS-IL
assembly assembly
CLR l l

just-in-time Twhmp

host system




