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s»w Homework, Program 30
IU U+ N 10

RIREN 100

' K
wnii 1 anwdiiuge (ms@euTdsunsuszun)



lsunsuszuu (Systems Software) peasls

d > g d 1 U U a\ v
Tusunsufigniiamundu ivetsldldaaniuned (Users) swnsnls
ARUNILGDT "L@i”mm'mmmﬁaamﬂm;ﬂf 318 LAZREAIN

ldsunsunls 59 U‘Lummﬁuagumsﬁwmumaﬂﬂmﬂmﬂﬁzqﬂﬁ

' K
wnit 1 avwdiiugi (msdenTsunsuszun) 3



RN RN A EE G ANE

Assembler
Compiler

Macro Processor
Loader

Linker

Operating System
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Application Programs Operating-
Sy stem

Designer

Utilities

Operating System

Computer Hardware
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People

Application Programming

Compilers Assemblers Macro Processors
Loaders Tex Editors Debugging Aids Searching
and Sorting
1/10 File Systems Scheduler Libraries Memory Device
Programs Management Management
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Memory

Processor

Processor

U%\

CPU

CPU

Card
Read/Punch

LPrinw/r
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Memory \dugunsainlfidudoys uazdss
Processor qﬂmniﬁ‘lm"’luﬂﬁﬂizmaNmTayja anudgInAY 11w
PRUILAINNN

v o ¥ & . €y (S8

ayn uazdd tiuegluglues ‘0 uaz 1

‘0’ waz 1" 15un Binary Digits (Bit)

anans Bits anmwiu naneilu Words, Characters w3s Bytes
Luan
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Memory Location gniwualas Address #5lidsdaya nia

Ads luniipaud

Memory wiawiisanusn asuny gaanany AlFussangutays 'O
) A B A

waz 1 lapfl Address ny

Address Contents
10,000 0000 0000 0000 0001
10,001 0011 0000 0000 0001

10,002 0000 0000 0000 0101
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A o A ; . A a & A < X ’
Code #3a & AaNaNTDI Bits nifieannginmed Niastin vin
e BCD 1gunudaiaa (decimal digit)
e EBCDIC uaz ASCII ltunueanuse

” t&l Y o
e Instruction P CHIR Processor

Processor azuiisiiu 2 tszinnlvg 9 as
e CPU (Central Processing Unit) msisiszuiananans
e [/O processors
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Input

Output

/0O

Main Memory
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Control Unit
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[/0 Processor Wmm‘nmﬂmawaimmmmﬂmmm ﬂuaﬂmmﬂﬁmau
AUWON L% LASBIRUN Gar LA3aIRuN LTndu

® v‘hmumuﬁﬂa{mmuvﬁlu%malm'm'éﬁ']

o silvvihaulas CPU

[/O Instructions fangudnds Avaulasss I/O Processors
o qmﬁ'n%"a mmmﬂ@ma'}ﬂq@ﬁﬁﬁhmaa CPU

* sansavnauuuy Asynchronously (Simultaneously) rudn
CPU
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Systems Bus Interface External Device Interface
— Data
Data™ -
LineS tatus
¥ ——Control

Address ‘

Lines — Data
Data : : : —— Status
Lines ——Control
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msvhsmsuy Asynchronous szwins [/O wsz CPU ususuuaas
Multiprocessing

Multiprocessing wansiis szuunauaiass nias Processor
1NN 1 @1 iaunsanny lasldwiisanudn (Memory) fduaru
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Procedure w3aldsunsudas nudladiiues (Modify) 5unin
Impure Procedure

e Impure Procedure

o guitnlasnn

o limunsaeununis (Shared) wwy Multiprocessor 'lst
o salihnuudszess (Execute) azinadasdngg

o WTzasi o ldsunsy inlduunia 2 nwlile

e frazl¥lisunsn Reusable ANBUNUNNATI #vinns Execute daadon
Tusunsauiu Pure Procedure %35» Re-Entrant Code
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1.2 asrdsznauaagllsinsussu
1.2.1 Assembler
Iudasldsunsunmsuesaaus Widunnsinies
Source Destination
Program Program
Assembly
Language »  Assembler > Object
Program
Program
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Memory
Language l
Program Object

Program

* AN UHIYANN

9 o glj t':'l
* douhimsuilainnass e

9

aeens Execute

' K
wnii 1 anwdiiuge (ms@euTdsunsuszun) 18



P —

\\

1.2.2 u Loaders

-
s

Assembly

Language

Program

| oader &nn éa
Assembler duiunu
nH2EANIT 08N AT ld

Object Program "I§lwaji

ansolsldsunsuegos 1@

A

Assembler

Object
Program™ |
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Tsunsueins (subroutines)

Subroutine azuvain 2 Uszinn fa

e Closed subroutines

o azgnifivagmeusn main program aswzgnisuniifedinsisunlilas main
program sazvinms link lui3unld subroutine anfinils davuminiiuas main
program azf 2 agefe Transfer control us: Transfer data

e Open subroutines

 wiauasaisonit Macro definition (Juns insert code aslu main
program essumniimsisenld subroutine wu 4 ass 62 code vas
subroutine fszinglu 4 7 mulu program
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*Tdsunsu 1 @unadn) 1 Hole

*Tdsunsu 2 wnalva) uldsunsudes SQRT

SORT SORT

Program 1 Program 2
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Q dql/ dl 1 o Y v
ﬁ]@]ﬂiiwu‘l’]l%‘lﬁui A1 ll"ﬂ’]l‘ﬁﬂlli‘ﬂﬂmill

(Allocation)
gaulss Address wes Symbolic g
s2wis Object (Linking)

Usu Address lwraaaaasnuniizainusi lu
nsmnnyand Address (duwuy Relocate

Address (Relocation)

= a 6 v v 1 o
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(Loading)
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Execution Time szaziaanlun1s Execute Iﬂil,msmaaqflﬁ

Assembly Time szozialunmsudaslisunsumunosianud T
Object Program

Compile Time szaziaanlumsudaslsunsunmssugs v Pascal 1w

.{luw Object Program

L.oad Time szgzialunmslvnasldsunsuandanasniiaanugt wazlsy
waatasy wianlwlusunsuyinew
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1.2.3-Macro Processor— -

Macro name

Macro end
- ® UNUN VEY
Name :
* si1lae Macro Processor
Name «

aaduldsuntuiweas luniy Code 1usunss
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Macro Processors

Create macro definitions

Save the macro definition

Recognize macro calls

Expand macro calls

Source
Code

(with macro)

Macro

A 4

Processor

\ 4

Expanded__,| Compiler or
Code Assembler

\/—
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Macro Processors

Source
STRG

STRG

STRG

MACRO

STA = "DATA;
STB  DATA2
STX  DATA3
MEND

Expanded source

STA DATA1
STB DATAZ2
STX DATA3
STA DATA1
STB DATAZ2

STX DATA3
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Macro Processors

Source
STRG

STRG

STRG

MACRO &ai, &a2, &a3

STA &ai
STB &az
STX &a3
MEND

DATA1, DATA2, DATA3

DATA4, DATA5, DATA6

Expanded souce

STA
STB
STX

STA
STB
STX

DATA1
DATAZ2
DATA3

DATA4
DATAS
DATAG
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1.2.4 Compiler

High Level

Language

Program

A\ 4

Compiler

Object

Program

 uila High level language 1%du Object Program
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1.3 Operating System

suaanluny Execute lusunsuszuum win mwn Fortran UqﬂL%ﬁJLL‘Jﬂ
¢ lglisunswszuy Compiler wasnw Fortran (ﬂ(ﬂ‘]_jll)
e 1§ Source Program (nadw)
e »1 Loader an Library ls (ﬂ@nJ;:u)
e wiu Object Cards uls (nayw)
e #1 Subroutine Card anls (nadw)

977 lF8un

Forawnlunisiew 1 Job/Program

' K
wnii 1 anwdiiuge (ms@euTdsunsuszun)

29



Batch Operating System

1UIUnINIIWIUNIN on [Loaded ssnizarnusn

\duszuy Multiprogramming (finaslusunsuussgmelu

#ia1u31 CPU snunsosding ivinldsunsuawle o1 lusunsuninasrinss
ag) som3lgdnial 1/0O)

e Multiprogramming with Fixed Tasks (MFT)

(s uudazlUsunsnan)

e Multiprogramming with Variable Tasks (MFT)

wisanuudazldsunsy wlslanuwaveasldsunsy)
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Multiprogramming

Program A Run Wait Run Wail
Program B Wait| Run Wait Run Wait
. Run | Run . Run | Run .
Combined A B Wait A B Wait
Time »
Program A Run Wait Run Wait
Program B Wait| Run Wait Run Wait
f{ #
Program C Wait R :}n Wait Run Wait
\ Run | Run ’Ruﬂr/ . Run | Run ]iun” -
Combined A B | C/ Wait A B C Wait
Time »
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“Fragmentation

Fortran

Assembler
Loader

Users
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n1auntlouun Fragmentation

* Relocatable Partition

* Paging
* Segment
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Process A

Free frame list
13
14
15
18
20

(a) Before

Main
memory

Free frame list
20

Process A
page table

18
13
14
15v

(b) After

13

14

15

16

17

18

19

Main
memory

Page 1
of A

Page 2
of A

Page 3
of A

In
use

In
use

Page 0
of A

In

use
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fazvimam Frame fidhaan 4
Frame I@ﬂﬁvlajahl,flmzﬁaaag
danwan Free Frame List a¢
i Page Table swsuiiulih
Page lwugnifivli Frame lnu
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“Time Sharing

wudavad CPU asanudusiw lwnu User uwsazas MaLnilawi
User usiazauidusrvas CPU
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winuanaas OS

Job Sequencing, Job scheduling, traffic controller
operation

Input/Output programming

Protection ifself from the user ; Protecting the
user from other users

Secondary storage management
Error handling
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Summary

Loader dwihavnms load object program (machine
code) LﬁaL@]’%‘Uuw%awm”njﬂswmn’ﬁ execute nisvihauuas
loader 5y WUUAITTY

e Load object program to main memory

e Relocate address of object program

e Link object programs

Compiler fiwifulas source program 4aiu High level
language 1#iiw object program
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“Summary

Assembler #s dudsnw assembly #lé output senuniu

Machine code #3a Object program Walasounsayln
Loader sin'ldvinnny Execute

Macro Processor

e Macro call flunssenlt lassreiete Macro

e Macro definition #a & code fgnisunld

e Macro processor #a system program fivnmii i Macro
definition luasunun druves code Asonlas Macro call
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“Summary
Operating system ynmsamaifganunssamaniwens uaz
13369 9 vadnauNiLAes 1w Memory, processors, devices

waz information OS u system program Jwinnsanis
NINLINTAN 9 LT

e Traffic controller

e Scheduler

¢ Memory management module
e [/O programs

e File system
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