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OS KIS H &

First generation 1945 - 1955
» vacuum tubes F &

Second generation 1955 - 1965

> transistors, batch systems gp 4 & i A/ HEAb 2
Third generation 1965 — 1980

> ICs and multiprogramming £E il FE %/ 22 B2 7 W1t
Fourth generation 1980 — present

» personal computers ™ A\ TTHEALEF AR
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Bt E R A r Bl

Tape System
drlve Input tape

Card
reader F‘ o o 8 oll(-)| Printer
m H

LA ] 0({A~]

1401 | 7094 1401

(b)

Early batch system
1. bring cards to 1401
2. read cards to tape
3. put tape on 7094 which does computing
4. put tape on 1401 which prints output
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Job 3

Job 2

Memory
Job 1 partitions

Operating
system

* Multiprogramming system 7~ &

> three jobs 1n memory
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ARG TR AT E T, HBENMEWERICA EZ )RR

Typical access time Typical capacity

1 nsec Registers <1 KB

2 nsec Cache 1 MB

10 nsec Main memory 64-512 MB

10 msec Magnetic disk 5-50 GB

100 sec Magnetic tape 20-100 GB
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OS é:IZII: */J Zlé/fﬁl,l [ Silberschatz ##1 p57.]
1. Simple Structure

* 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
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MS-DOS Structure

application program

ROM BIOS device drivers ‘

> MS-DOS ) 45 ¥ ¥ A B K1) 43 B R

VVVVVV AUV d O




UNIX

¢ UNIX — limited by hardware functionality, the
original UNIX operating system had limited
structuring. FHIUNIXZ:#)52FR T4

¢ The UNIX OS consists of two separable parts:

> Systems programs
> The kernel

¢ Consists of everything below the system-call interface and
above the physical hardware

* Provides the file system, CPU scheduling, memory
management, and other operating-system functions; a large

L]
(] TLDC () (] O] () ONEC C C
s JC s = = JLLO U s - - -
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UNIX System Structure

(the users)

shells and commands
compilers and interpreters
system libraries

system-call interface to the kernel

signals terminal file system CPU scheduling
handling swapping block 1/O page replacement

character I/0O system system demand paging

terminal drivers disk and tape drivers virtual memory

kernel interface to the hardware

terminal controllers device controllers memory controllers
terminals disks and tapes physical memory

» LN BEELE RGO A DA T 2 R O 22 18] B AT &8 0
S RGAELLY €, BONSE) 25 2R 2 HAh 5. ]
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Solaris Modular Approach

scheduling
device and classes
bus drivers

core Solaris
miscellaneous . s Igtaedrﬁ?:lls
modules %

STREAMS executable
modules formats
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Modules

¢+ Most modern operating systems implement
kernel modules
» Uses object-oriented approach
» Each core component 1s separate

» Each talks to the others over known interfaces

> Each 1s loadable as needed within the kernel

¢ Overall, similar to layers but with more flexible
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ered Operating System

layer N
user interface

layer 1

layer O
hardware
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Layered Approach

* The operating system 1s divided into a number of
layers (levels), each built on top of lower layers.
The bottom layer (layer 0), is the hardware; the
highest (layer N) 1s the user interface.

* With modularity, layers are selected such that
each uses functions (operations) and services of

only lower-level |

layers

7 )= G T EI/J

UE AR AR 1SS

Zli}?\)\'l &
Fﬁﬁ%1ﬁ¢% cHIRS,

‘n:__A
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HIR
SCRE T3 2 455 1R R
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OS Structure
> BEARGE R FNTH N 4% S5 F4 R XT EE

Monolithic Kernel
based Operating System

ABRIERNET System Call

kernel
mode

Microkernel
based Operating System
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Microkernel System Structure

¢+ Moves as much from the kernel into “user” space

¢+ Communication takes place between user modules
using message passing

+ Benefits:

> Easier to extend a microkernel
> Easier to port the operating system to new architectures
> More reliable (less code 1s running in kernel mode)

» More secure

¢+ Detriments:

» Performance overhead of user space to kernel space

communication
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Operating System Definition
. OS is a resource allocator 7§ 4 Hic &
. Manages all resources
. Decides between conflicting requests for efficient and
fair resource use
OS is a control program % #i|f& 7
. Controls execution of programs to prevent errors and
improper use of the computer
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