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To be able to develop the skill and attitude to dlrect control and manage of computer using
operating system :
To be able to install the Windows Operating system

To be able to install the LINUX Operating system

To be able to develop skills to configure Windows Operating System.

To be able to develop skills to configure and customize LINUX Operating

SHORT DESCRIPTION

Basic concepts of operating system; Process Management; CPU Scheduling, Deadlocks; I/O systems;
Memory management; File system and Linux fundamentals; windows and Llnux commands and utilities.
1. Understand the general features of operating system.

1.1
1.2
1.3
1.4
1.5
1.6
1.7
2. Un
21
2.2
2.3

Define operating system, Kernel and monitor program.
Describe the functions(of kernel) and services of operating system
Describe the abstract view of the components of computer system.
Describe the evolution (history) of operating system. '
Explain the role of operating system as an extended machine and as a resource manager. -
Mention the important features of DOS, Windows, UNIX and LINUX.
Define the terms-Multiuser, Multitasking and GUI.

derstand the terms related to operating system.
Define batch processing system
Describe the method of batch processing system.
State the disadvantages of batch processing.

2.4 Describe the uses of job control language for operating system.
2.5 Describe the process of spooling.
3. Understand the basics of process management.

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Define Process.

Describe the process state with diagram.

Mention the difference between process and program.

Describe the importance of process control.

Describe the function of Scheduler and traffic controller.

Explain the process Scheduling and scheduling queues.

Explain the race conditions and stalemate.

Describe the manner in which multiple processor may be used for muliprogramming.

4. Understand the concept of CPU Scheduling.

4.1
4.2
4.3
4.4
4.5

Define Scheduling.

State the types of Scheduling

Describe the Scheduling criteria.

State the terms CPU and I/O burst cycle, CPU Scheduler, Dsspatcher

Describe Scheduling Algorithms.(FCFS — First come first serve , SUF — Shortest job first, RR-
Round Robin, Priority)



)

Understand the concepts of deadlock.:

5.1
5.2
5.3
5.4
5.5
5.6

Define Deadlock, Preempt able and Non-Preempt table resources.
Mention the Necessary conditions of Deadlocks.

Describe the Deadlock Prevention. .

Explain the Deadlock avoidance and their algorithm.

Describe the Deadlock detection algorithm

Explain the way of recovery from Deadlock.

Understand the concept of /O system.

6.1
6.2
6.3
6.4
6.5

State the Characteristics and principle of I/O hardware.
Describe the role of Operating system in /O operation.
Describe the /O aspects of Operating System.
Describe the goals of I/O software.

Describe the function of each layer of I/0O system.

Understand the technique of memory management.

7.1
7.2
7.3
7.4
75
7.6
7.7
7.8

Mention the function of memory management.

Describe the Single / Multiple partition scheme.

Explain fixed memory partition with separate / single input queue.
Explain the external and internal fragmentation.

Describe relocatable and dynamically relocatable partitioned allocation.
Describe Swapping.

Describe the segmented allocation and segmented page.

Describe the concept of virtual memory and demand paging.

Understand the concept of file system.

8.1
8.2
8.3
8.4
8.5
8.6

8.7
8.8

8.9

Mention the concept and attributes of file.
Describe the basic file operation.
State the terms : the file pointer, file open count, disk location of file.

‘Mention the file types with common features.

Define file system.

Describe the organization of file system.

Describe the features of general file system.
Describe the free space management of disk space.
Describe the allocation methods of disk space.

Understand the feature of Linux Operating system

9.1
9.2
9.3
9.4
9.5
. 96

- 97

State the background and importance of Linux.
Describe the features of Linux Kernel.

State the advantages of Linux Operating system. _
State the features of GNOME and KDE desktop
Define Shell

Mention the name of different shell for different user.
State the function of Linux Shell.



Practical

1  Perform the task to install Linux operating system.
1.1 Arrange the necessary hardware for installing Linux network operating system ,
1.2 Insert the First CD/DVD in the appropriate installation drive.
1.3 Start the boot procedure.
1.4 Check the installation media.
1.5 Choose a Language
1.6 Choose a Keyboard.
1.7 Select monitor Configuration
1.8 Choose install type
1.9 Choose Partitioning strategy
1.10 Choose Partitioning options
1.11 Configure boot loader.
1.12 Configure advance boot loader
1.13 Configure networking
1.14 Choose firewall configuration.
1.15 Choose additional language support.
1.16 Choose a time zone.
1.17 Set root password.
1.18 Select packages.
1.19 Configure the monitor.
: 1.20 Finish installation.
~ 2. Perform the task to Make pamtlon to a Hard disk with disk Druid.
2.1 Delete the partition in disk druid.
2.2 Add a partitions in disk druid.
2.3 Edit a partitions in disk druid.
2.4 Write a reports.
3. Perform the task to Make partition to a Hard disk with fdisk .
3.1 Use fdisk command to list all partition,to see each partition is being used and to change the
partition.
3.2 Delete the partition.
3.3 Create partitions.
3.4 Change the partition type.
3.5 Display the partition table and exit.
3.6 Write a reports.
4. Perform the task to Use the FIPS utility.
4.1 Check windows /DQOS partition.
4.2 Create a bootable FIPS Floppy.
4.3 Defragment the Harddisk.
4.4 Reboot(FIPS boot disk) and test.
4.5 RunFIPS
4.6 Reboot(FIPS boot disk) and test.
4.7 Restart the computer.
4.8 Write a reports.
5. Perform the task to Use GRUD boot loader.
5.1 Boot the computer with GRUD.
5.2 Change or Add boot options(Temporarily or Permanently).
5.3 Add.a new GRUD boot image.
5.4 Write a reports " »



10.

Perform the task to Use LILO boot loader..
6.1 Boot the computer with LILO.

'~ 6.2 UsethellLO.

6.3 Set the /etc /lilo.cont.file.
6.4 Change the boot loader.

- 86.5 Write a report.

Perform the task to work with Linux Desktop.
7.1 Log on into the Linux.

7.2 Familiar with the Desktop.

7.2.1 Check the home folder.

7.2.2 Change the preferences.

" 7.2.3 Configure the panel/destop.

7.3 Use the GNOME desktop.
7.4 Use the Metacity window manager

7.5 Use the GNOME Panel .

7.6 Use Red Hat menu

7.7 Add apliet,application launcher and drawer.

7.8 Change panel properties.

7.9 Choose and use KDE desktop.

7.10 Write a report.

Perform the task to manage files with the conqueror file manager.
8.1 Open a file.

8.2 Choose an application.

8.3 Delete,copy, paste,move and link files.

8.4 View quick file information,hiddenfiles,file system tree.

8.5 Display the system users with who.

8.6. Change icon size

8.7 Search for fliles

8.8 Create new file and folders.

8.9 Write a report.

Apply basic Linux commands and utilities.

9.1 Use the command options to modify the basic function of linux commands.
9.2 Use two or more linux commands in tandem by using input and output redirection.
9.3 Use the parameters with linux commands.

9.4 Select and use the notational shorthand used in linux documentation.
9.5 Use the linux online man pages and help facilities.

9.6 ‘Use the wildcards.

9.7 Check the environmental variables.

9.8 List the processes running on the linux system.

9.9 Kill the processes.

9.10 Write a reports.

Work with the linux file system

10.1 List the type of files and directories.

10.2 Move one directory to another.

10.3 Make a new file and directory.

10.4 Move and copy files.

10.5 Remove the files and directories.

10.6 Use chownand chgrpto change file and directory ownership.

10.7 Use chmodto change the file and directory permissions. )
10.8 Use gunjipcommand to uncompress .gz files compressed by gzip.
10.9 Write a reports.
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11.

12

13.

14.

15.

16.

17.

Work with bash (Bourne Again shell).

11.1 Select the most common shells used in linux.
11.2 Enter commands into bash.

11.3 Use wildcards that bash shell supports.

11.4 Use the history command with or without options.
11.5 Use the aliases command.

11.6 Use the input/output redirection command.

11.7 Show the use of pipeline.

11.8 Modify the bash sheli.

11.9 Write a report.

Use file systems, disks and other derives.

12.1 Mount the flash / optical drives

12.2 Make a new file system.

12.3 Unmount the flash / optical drives.

12.4 Use tar and gzip. v
12.5 Use tar command to backup files in flash / optical drives
12.6 Write a report.

Manage the users account. v

13.1 Make the root (superuser) suppresser accounts.
13.2 Make the user accounts.

13.3 Add and delete users.

" 13.4 Delete groups.

13.5 Write a report.

Work with text editors.

14.1 Select the text editor in linux.

14.2 Use vi editor to enter & edit text.
14.3 Use emacs to enter & edit text.

14.4 Write a report.

Work with the printer in linux.

15.1 Select the printer to support in linux.
15.2 Configure the printer.

15.3 Use the commands Ipr, Ipq, iprm and Ipc for printing documents under Linux.

15.4 Write a report.

Manage Data Using NTFS

16.1 Compress Data on an NTFS Partitions.
16.2 Configure Disk quotas on NTFS Partitions.
16.3 Secure flies by using EFS.

Monitor and Optimize Performance and implement security in Windows XP windows

2003 server /Windows 7 / windows 10.

17.1 Using Task Manager to Monitor system recourse.

17.2 Using system monitor to monitor system Performance.
17.3 Optimizing Performance. 7

17.4 Secure services using security policies.

17.5 Audite Access to system Resources.
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arencats: Protoaa arifaras arsram
(Basic Concepts of Operatmg System)

,,,,,,,,,,,,,,,

>.0 =t (Introductlon) 8

2TE;d Computer system-ad o= Operatmg system @M% oG e | FHIA Computer [RQIFIRR
Operating system-«3 Y I @M o= ANF | IEAW LR @1W Computer-2 Operating system &gt T
FA W T @fS [T @F AT System software-Tt Computer-43 Hardware 43 YIRTIIRAR (User) N
FTW AT TR A | W’ O/S T Hardware 9% User-43 IR TUESIFA (Intermediary).

werafi] BT 29 @ AR Integrated program I (e (8, T afEor=a Sy Components
@92 Resource (I~ Main memory, CPU, Peripheral devices, etc)-4TmS AfGEE! Q3R #ifFe gt
I AT | ATG O/S FFRATHIRT Information management-a3 IS IR ANF | TS FAToR Fwbes
IR BAIN (Usable) 8 Computer hardware-"&(F ST F1R TR Operating system-43 I o |
weifrafbe BieBa @ «fB House keeper-43 s, (3. House-43 ey Component, devjce-aTit® Ao
WES AN I A 4R AT IJIGANT SARBE T, mwﬁmWWWI Operating
system program @3 (el IRFRFIRATT FAHE g MET &viv I A | Computer-47 TRSH Y 1
Operation 9% @ JPI@ 7 T4 T operating system ST | @ SiICH O/S-43 Trwy, Fifrafa,
Sfopt e 2o s SEeTsAt 331 ZRR | ©fRiet DOS windows, Unix, Linux 2e7e ST Lt o7l TR |

5.5 weicAfBe FBw, Fiefor qae 35w el (Operating system, Kernel and Monitor
program) 8

3.3, SRR T8 (Operating system) 8

wATafBe Fsbw g6 T AR (el A gIeR (AT AN (integrated set of programs), Tt
fo8BItaa 7 operation ™AW" W @R @AY I 1 [An operating system is an organized
(integrated) collection of programs (Software) that controls the overall operations of a computer]

o7 4™ Operating system T8 @ IR Program, T Computer hardware 4R User (IR -7
WY Interface I AT AlMF FTI AF | (An operating system is a program that acts as an interface
between a user of a computer and computer hardware).

o5t 3 5.5 Operating system (O/S)
AT P @R e fim @ 0/S toft sat 2w |



W FIEER 0w TR e
e Febom 43 49 Goal A1 BTw=) T0ACR 8
S| 41N BT (Primary goal) 8
> ?UWT?T?I Program-(® Execute ¥ Q3. User-(M Problem-&T L& AN T4 (Execute

user programs and make solving user problems easier)
> FToIR Febate FRewaeind IR T (Make the computer system convenient to use)

3| T/ Hardware-(F WFSIR N IAZR A (Use the computer hardware in an efficient
manner:)
St FrestRR FTe 7fo s T 8
S | I (Kernel) 3 Nucleus 1 Resident program"
3| User interface A1 Shell 3t BIRfEs c8alrs |
FFEBRT S @=w O/S, (oA Kernel & 0/S-93 BifersifE | & Program & Computer-4@ 73
AT Running 91T, 158 T8 Kernel | fts 30aa(6 Operating system-43 S (R4 241 8
DOS (Disk Operating System) Windows, Mac OS, Unix, Linux, Xenix, Novel, System 7, OS-2‘3Wfﬁ [
i Developer company-93 PR ¥ Operating system (platform ¥R) (A3 791 8

Operating system Platform Developer
AIX/AIXL . Various IBM~
Amiga OS Amiga Commodore
BSD Various BSD
Caldera Linux Various SCO
Corel Linux Various Corel
Debian Linux Various GNU
DUnix Various Digital
DYNIX/ptx Various ' IBM
HP-UX Various Hewlett Packard
IRIX Various SGi
Kondara Linux Various Kondara
Linux Various Linus Torvald
MAC 0OS 8 Apple Macintosh Apple
MAC OS 9 Apple Macintosh Apple

" MAC 0OS 10 Apple Macintosh Apple
MAC OS X Apple Macintosh Apple .
Mandrake Linux Various Mandrake
MINIX Various MINIX
MS-DOS 1.x iBM/PC Microsoft
MS-DOS 2.x IBM/PC Microsoft
MS-DOS 3.x 1BM/PC Microsoft
MS-DOS 4.x IBM/PC Microsoft
MS-DOS 5.x IBM/PC Microsoft
MS-DOS 6.x iBM/PC Microsoft
NEXTSTEP Various Apple
OSF/1 Various OSF
QNX Various QNX
Red Hat Linux Various Red Hat
SCO Various SCO
Slackware Linux Various Slackware




Soiitafse Bresem G aen

3.5.5.5 T3 AW Operating system 3

fercs fRfSx €479 (Type) Operating system-«3 AW ¢T3 ¥ 8

s | fofemmet 975 &I (Serial batch processing)

= MFeeafie (Simls multiprograming)
Tt 6w (Multiprocessing system)

%= 5129 BT (Real time system) 7

5% (*rnfae BT (Time sharing system)

T=-FTE WAL 6T (Online or Interactive mode O/S)
q  (TErersT SoADe BB (Dedicated operating system)

A O O M

«

tuititasking Operating System.

o

Muitithreading Operating System.

L\
[§]

Disiributed Operating System.

L Vg
o

M cro-kernel based Operating System. -

(g
Az

/= .a: storage based Operating System.

Operating system Platform Developer
Sun Solaris Various Sun

SuSE Linux - Various SuSE .
System 1 Apple Macintosh Apple
System 2 Apple Macintosh Apple
System 3 Apple Macintosh Apple
System 4 Apple Macintosh Apple
System6 Apple Macintosh Apple
System 7 - Apple Macintosh Apple
System V - Various System V
Tru 64 Unix Various Digital
Turbolinux Various Turbolinux
Ultrix Various Ultrix
Unisys ) Various Unisys
Unix v Various Bell labs
Unix Ware ‘ Various Unix Ware
Vector Linux - | Various Vector Linux
Windows 2000 IBM/PC Microsoft
Windows 2003 IBM/PC Microsoft
Windows 3.X IBM/PC Microsoft
Windows 95 IBM/PC Microsoft
Windows 98 . IBM/PC Microsoft
Windows CE PDA Microsoft
Windows ME IBM/PC Microsoft
Windows NT IBM/PC Microsoft
Windows Vista 1 IBM/PC Microsoft
Windows XP iBM/PC Microsoft
Xenix ‘ Various Microsoft

o
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3.5.5.% RS 4377 Operating system (O/S)-a7 Bwiga 3

Graphical User interface

1.

5.

GUI Operating system :
System 7 '
Windows 95, 98, Mc, XP, NT etc.
Windows CE .

Multiuser O/S :

Linux, Unix, Windows 2000
Multiprocessing O/S :
Linux, Unix, Windows 2000
Multitasking O/S :

Unix, Windows 2000.
Multithreading O/S :
Linux, Unix, Windows 2000.

3.5.5.9 WO Pt I (Components of operating system)
AR Operating system-@3 Component-&%et Staa ARITE (AR =9 8

Operating system

Control program . Service program
A 4
v y - v
Command interpreter | |Interrupt handler Supervisor
* Y
A 4 ‘ h —ﬁ
1/0 control system Utility program | {Library program
f5a 8 3.3 WA Bobtem FTAGToR

3.5.2 FIGR (Kernel) $

~ Operating system-«43 777® 7'fb wiex! aeace- @36 2@ Kernel 1 Nucleus 3t Resident program @3t =S
T User interface 3t Shell 1 GGG (e | Computer-93 Siemmife cram Operating system ¢®xfs
‘Operating system-«&3 ¥4 Biferemf® 2w Kernel | I (BIOS), kT a1 wfisats POST (Power on self
test) ™Y IR 2R Secondary memory (4TF Read ¥t Main memory-¢® Load 3T | @ Program-G& Boot
program-8 e Lol Operating system-a3 if& W= AigReT® Secondary memory-(S SN I | FIAA-G7
AT NI JIEErS (eNtE Main memory-CS fta ST W3R F1e (4tF <[=a1@ Secondary memory-CS
. Fefewa o1 e IRgeTE &S Application-(F TR it TR (WHI RF | SIF T &R Time slice SRR
Multiuser '8 Multitasking ¥9tS #i1ta | fife Operating system-«3 &7 &g Kernel 7wtz | fog &g O/s-93
Kernel design-8 WeWi X AMF | TS I T 430 Sdﬂware, T Application-2t# Computer

hardware-43% FItd MY FICS (AT @R S Application-@3 AN & FACS FRITS] (WF |



: SeATCafbe b Gitfere gigen D -
93fB Kernel-93 = RSy Version AN, (5 Linux-93 @3 Kernel version ¥ 2.6.5-1.365#1"| él
Version BHIF &+ Linux-93 Shell-4 “4 Uname-a” Command GIRA 1 (TS AR |
Kernel-G& eTateE S Configure @ Complle T (TS M | OF AT Operating system-4 Jfqqt
"ﬂ@‘m T8 (ATS 17 | AR Linux operating system-43 Kernel R S#j15}] Components (WITTAl 2T 8

System management | User process | User utility program | Compilers
program .

System Shared Libraries
S Linux Kernel
Loadable Kernel Modules

3.5.9 37 cAi=T (Monitor program) ¢

weiteafSe FreBom ey sikeew 3w Monitor program @ 4= swgd st | @S, Supervisor program
wiewe #ififee | @ft @B Control program | wstizafBe FEoaR @ @t 7 (ROM)-@ w<gi™ 3@ Computer-@d
TS Operation execution ST Ty fidies @ e Program RO 9%® =, ©f =& Monitor
progtam | €3G Microcomputer system-4 Monitor program faw 3ffs srewaten V‘F”iﬂ DA TP, I 3

1. POST (Power On Self Test) S*iita*iv Execute F41 | .

2. Computer, Keyboard, Interrupt, RAM, I/G port, Display A ST Initialize FL i

3. Computer-a3 Boot routine HoAY 4|

[Note : I (BIOS), FiteT (Kernel) A1 7f5atE POST (Power On-Self Test) g F91 7 FUFIR
(TR (AT (NN (TS Load 0 | @ Program-C Boot program w ]

TG (2T QST (1 Computer FTe ITS A1 At | Monitor Program-8 &1 &9% (i, It ROM-9 At
AR 9 (A Read F@ Computer start 71 @ Program-93 Operation ¢(*¥ g8 27 1% Operatlon NGl
Operating system-«a3 S« SISt 71""’!‘3’ TE AT |

5.5.8 WY PN a3 ‘lﬁ?"?{ @RItE W4y 7€ (Relation between monitor

program and operating system) 8

Operatlng system RSy @R 1@ w@ A4 | atere W Ty 9 ?ﬂ aifes Program G JTAE W |
& JAp Program < 9Fq Operatlng system ¢ |

Operating system-«3 &y caialitm wuay «3f fR@er® Program (Control program), Main memory-
. < -w 0, AE Monitor program 91 Resident program 1 Supervisor program I |

Operating system-43 Monitor program JJers ==y Program-%T=Tl Secondary memory-CS q=F | 9
F Program-&T&its Transnent program = XF | Utlllty program, Assembler, compiler ¥t @ s
Tfe | . .
- ¥ Transient program-43 R (19 IS SR ATAGH W o] Monitor program & w31 Program-
(¥ Main memory-CS Load a0 | FSi (7 @ 7pe Program main memory fis ' {Delete) uim | wefie
Secondary memory-cs =af¥s Utility program-c& Main memory-CS TS, ATAGHATS Load FANAIS TR
Monitor program-49 Jie |



)

(o Pt weRema

3.3 FITE Qﬁtwn@ﬁ{ﬁtﬁmw (Functions of Kernel and operating system) 8
R Wﬁw (Functlon of Kernel) 8

‘ﬂ%’ﬁi‘l Opeating system-43 Nucleus 41 Operating system-nﬂ?l heart | R Kernel-a3 W RRCIESECE

S

R

9|

81

gl
Y|
Qi
v
S

Kernel (eheli=192 Main memory-CS load 3@ WHfie kernel-93 ewiens waifd JRETCTS enames
Main memory-CS fRTa ST W3 31& (T8 2[4 Secondary memory-C® f&fats ¢ |

Kernel fifeq ceemmmzee 1el s s 5ws o R kernel ATPR JIZATH STSTT
application-(F 7 © B IE AT | OTS TP time slice Sou Multiuser 6 Multitasking =fRcaTe
e FICS A |

Kernel SRPGTA! (AR W ATTH A (Co-ordination) 3d A |

Memory management-43 LN Operating system m Job-9x o vm (e 3w »3 1 v@
system @ FAF TR I AT |

Multiprogramming J73XA €4 ®F A0+ system-a3 throughput 31‘% AT |

&fsfS hardware-a3 &= 8% software driver-f5 391 T4t JITTeR ey Tt | ¢
(RN @D XIS T 8 LA 31 1

Multiprogramming system-4 &t& S devied-3R W F9] |

Buffering, caching €32 spooling ¥ W”{ﬁ 0

o | Secondary memory € /O FIFANR T /O port, DMA BIGH4, Interrupt request-A3 JTEFRR

AT g I |

3.2.8 NGB BT IR (Functions of operating system)

“Computer hardware 43 Computer user-d3 T4J 3 (Interface) tsfy @91 2% Operating system

(O/8)-47 &4 FT& | O/S Y FEATH Brereent wpre | foes O/S-«3 fafeq 7w e afm =71 2 3
"3 | ST SITETS (Process management), SR BTBT (Process management)-a3 &w; fasferis
FTERTET I S ¢

1

> User process (St (create) 43R delete ¥ »

> System process 0S¥ (create) 1 3R W& (delete) (FeT

» Process suspension €33 resumption <1

> Process synéhronize |

> Process communicate ¥1

» Deadlock handling ¥4 |

(R IR SITASTTS (Main Memory menagement) 3

» &9 (IR @ S Storage-(F system program (2T @3 Gt ST Allocate W
> Memory-a (FIF Sigx! j3S TR, SIF R M 1, ‘

» (T Process-9T memory-CS load TR 132 44 release R, ol Manage 0
> e S Memory allocate @2 Deallocate ¥ |



9 |

8

¢

)

q

RGBT Gifers gigen M
PR WRASCTS (File management) §
» (I File-(F create €3. delete 31 |
» Directory-STeTlS create 43 delete T3 | ‘
> File 93 Directory-(& Manipulate $91% &7 Primitives support (vl |
» Secondary storage-9 File-(® Mapping =41 |
» Backup file 2o @1 |
I/O THITETIS (/0 Management) 8
> Buffering, caching @3t spooling.
> Input @ Output-9F ATTH LT 391 | _
%> |/0 Device-4% ST GFIfE=s program 7wd @ fyage @41 |
Secondary storage management :

> Free space manageément.

> Storage allocation.

> Disk scheduling 1 |

Communication management :

> Create, delete communication connection.
» Send, receive messages.

» Transfer status information. _

» Attach or detach remote devices.
Information management :

> Managing groups of file.

» Managing file directories.

> Processing and managing the records within a file. ’

B A% kW ITe =G Operating system fFfefe wifafer smo w 2ics |

o

)

0
30
R
9
38

A

VX p

VYR VIR VR VR Y VY VA
[}]

Ar
Ar  er

A2 Ar A2
N0 (e

I

Hardware-93 ST 7w |
Hardware-&3 Error fofeesast qar sieretaraa ermﬁm EISEA s;ﬁicT |
Main memory-C® Program ¢A11e 331 G “if¥wwer Sal
Operator-«¥ fig arzet, fawarset @ae srosimwat |
| FrReran '@ cotreret T Ty e Password RRIGR AR &I |
| Sequential ®1t3 batch processing-«3 Jf¥4! &wiw |
I Command '8 Instruction-T&s translate %41 |
| GUI 598! <1 | |
i Internal (SrereRd) 13w o famae |
t Job transition-43 Jfaxt eI |
Human- Computer-a3 T&j Interaction &w= 41 |
Computer-¢3 Boot %11 €3 Operation F J41 |
Job scheduling =<1 | f
Data 92 File storage-(& manage 41 |
CPU-c fafeq task-93 &= assign <41 |
I security @< control-93 JAF 9 |
1afeq resource-(3 allocate 31 | » _
carmar fRdieze e o @S 4t «fbe message @M @ debugging-ad FREt e |

TG Febom aerw Boifyfs wrgt Ff1851aa @i operation-3 S 1 e 74



38 * <sFSBra B0 TaReTT
3.0 PO PTBTE SRS FCRS T (Abstract view of the components

of computer system) 8

fifex «7e™ component A BomA fNTE? Computer system sf¥ =11 @ (@ Computer system-«
 &TeS component-&3 &Y il | Wt BB (0/S) fRta faw *efA <t Computer system-«3
component-ezT Bt IS | fRTe @< Computer system-«3 &4 515 component G STETBAT W71 =9 ¢
Computer system-«3 &4i= 51af6 component 2 8 ’ :
s TEeTR (Hardware) ,
3 | wafBe BeBw (Operating system)
© | SRR caiei (Application program) ,
8 | RIS (User) : :
fovca o™ FTRIT BTR $RCRY component JTITS @B Computer system-«@3 Abstract view CTITRI 2 |

[ —

- f5w 3 3.0 Four components of a computer system (Abstract view of

‘ the components of a computer system

> Hardware § SEbiar ey 7ot Tfee ST’ =1 Hardware | @36 Computer system-&a (@
f$g Hardware TR, @W-CPU (Central Processing Unit) Microprocessor/ Processor, -Mother
board/System board/Main board, . RAM (Random Access Memory),. H.D.D (Hard Disk Drive), - '
F.D.D,(Floppy Disk Drive) f&f¥g /0 Devices, Multimedia’ devices Zopifn | =gl System THNEHLHR S
Sl S Hardware TR | SRR FIOBY, SRR @dm @R JRESRR SR o (iEe
Hardware-tT I (Activate) 23 | Hardware Activation-43 &7 O/S '8 User-a3 &g S#ifzsi | ’



weefBe Febom Glifers aen ' : ¢
> Application program 8 936 Computer system-¢ fifey Foem Program A | System program

(System software) 8 Application program (Apphcatlon software) @ M2 <A Program-2 I8 Computer

system-4 | ffey «@a Application program-<3 ¥[t<j IR Compilers, Database system, Games, Editors,

Spreadsheets, Banking system, Business system Zifii| Stigiers Application program-ete fFeia

Hardware resource-"ijZ /3R R JRITIII T AT TS AT A ST I 077 | 5.8 e Fooew ARy
IR ST SirEe T W |

Application
Software’

System
software
N
5
£ g
0 %~
t; S N
: . 5
Hardware
g g 8
o <
£ £5
q 5@
m a»

199ys peaids

f5@ 8 3.8 Elements of a computer system

» Operating system $ Operating system WWF@ (User) W 3?4‘@ Application program 8 ©i5t
(Data) T¥RR I3 Hardware-(& Mt ISR Program iR 3w TR QAN R | ey Frobw
Resource allocator &7 st 3, T Computer system-93 fSg Resource (®¥=- (CPU time, memory
space, file storage space, I/O devices ¥e7ifW) IFFIAT AraEARTe @ RWE TR WENE Ao
faf7 2a%7 (Allocate) I (731 €2 fAIr@ (Control) 7= AT | v

» JRFFA (User) 8 Computer system-a ¥y «wow et (user) FFTS =INT7, - T
(people), T¥ (machines) AT SR FFTHI (Other computers) | User-919 AqIa9%3 Hardware, O/S @2
Application program %A I (F (FIF TT1 (problem) AL 58! 3 | -



Qv | <foeiE5re Frb TR
3.9 Wﬁﬁvﬁm 199 (Computer system organization) 8
faes 5w AT Computer system organization (TR 21 8

mouse  keyboard  printer  monitor

o= 8 5.¢ Computer system organization
> Computer system operation 8 Shared memory access R & CPU-3 @3 d «3lf§s Device
controller-&%# Common bus-43 #Atd Connect T A |
» Memory cycle °1°f (Complete) Fa17 &) CPU @3t Device-9TTA Concurrent (492 71'1191) Execution
(i) =1
» 1/O device @' CPU ¥4z =@ Concurrent S1t3 | (I/O device and the CPU can execute concurrent|y)

» Each device controller is in charge of a particular device type.
> @rer® Device controller-43 @&f5 Local buffer 21TF |

» CPU, ©i51& Local buffer 8 Main memory- W] SAH-ZAIT I AT |
» ¥y 1/0-wten RSy Device (¥t Controller-4¥ Local buffer-4 Mapping & 1
> Device Controller @3f® Interrupt 35 I CPU-CF Inform T3 (¥, ©IF Operation (¥ TR |

3.9.3 TN YESTR (AT ’I“W (Isolating the user from hardware) §

> AT GFGH W Operating system-G& Application program 8 Data IR T 4R O/S
FéeRE Fw TSR i T @ M Qi @ | User W F@ @W8. Command-47
hardware e &S iy P | F&E @FEATHF Operating system eI hardware-& AT Iw FRE 7,
ol ARRIA D By 1 iR A | W I (User) '8 Hardware-«3 0 Operating system ¥R A%
TR B IR AP, T " BT A Gieat TR |

fo@ 3 3.6 Operating system isolates hardware from the user of a computer



SRR PSR Glifere e
3.8 WAk RSt RIEH (Evolution history of operating system) $

- @ s Sf>1%em Fsbe # Operating system &1 71 | F>=TH TRER=ERA Machine language
program-93 4TS Computer resource-(F Access I | O FEHR wAIEGE SpEe /] command
ITBIR Sehd (enter) @ program-( initiate ¥T® qIR program 1T FAT | YT WP AT T TS |
I, @I T (T 2 O G SFI TR CPU SRSy 41w | Computer scientist-c#a et (581
T T T SR 41t et Operating system wifRER 21 | eja e O/S-eteT wrenws 7o we o7y
T =1 | < o 0/5-9 v TR Rt e AR, WIS ety T (TR ¢o (AT ¢¢ ITT |

AT Vn¢o A TR &A@ General motor research laboratory ¥$< IBM Corporation-«3 IBM 701

Computer-43 & Operating system (OS) tef3 (develop) %31 =1 @f6 IBM-701 i@ @ (Main frame)
FFIBBI J9RIT 71 T | Computer-43 f4f&g Job (A job is any program or part of a program that is to be
processed as a unit by a computerhs‘l?l W Transitions-«€3 G AW O/S develop I T | O (AT
Batch processing ¥ 27 | widie caliaties fRfeg <y (batch) &9l TR execute Fa1 &L | ;

- Y5vo-a37 AT 0/S wfk@ex sophisticated ©itT 2ef zat IR FW @ Multiprogramming, time-sharing,
multiprocessing O/S tfd 73 | ‘
SdYo-93 it R‘éal time operatir‘fg system 8 Computer market-9 SI9ts o 377 | v
B 7L 1Y T 2 16T TITee 9= i General purpose operating system @I SIGT | G
f*& Multimode system | (ST Wty fag YT O/S @ Simultaneously batch processing, time sharing, real
' time processing 43 Multiprocessing AT 7S | 1 O/S-wt=tt & s Y, IR GR 0o T e e
TG | CIUTAR THMFAS dlificult et | Siizgerest <ot T, IBM 360 family-3 Soiizfe Fieby |
35y AER ot Microcomputer-& Operating system 7% % R, I N CP/M (Control program
for microprocessor)-Rg @ e 0/S-¢ -

> Automatic job to job transition f&et =t |.

> Job load 9 Unload F=te Manually operation <21 el |

> TR (P Job AT ITS T ATEA Job-«F Data memory (IT® Delete ITS TSt |

> I/O device-43 $¥™ CPU-93 Speed G f&@1 It CPU-93 Idle time 3f& s @z «f5ce Efficient
93 Ecohomical 97 e T 1 | ’ ‘ '
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CER RES O/S AGTTRFT develop TTe 4w | ficy O/ @ I™Toiw i
Development (5fe1 Siieica ¢zt =# ¢ -
Generation Technology Software / " Computer/ - Features (¢3f%#y)
(erwry) . 0s Machine -
First | Vacum tubes and | Machine/ ENIAC IBM 701 | Computer memory-
(1945-54) relay memories® CPU Assembly Princeton IAS ¢S manually ceiaiy
driven by PC and language, Input AR o=
accumulator ~ fixed | Single  user ‘
! point arithmetic. system. - Execute 1 Zret
Second Discrete transistors | HLL used with | IBM 7090 _ Batch system o ||
(1955-64) and core memories, compilers CDC 1604 CPU-93  Execution
.FP Arithmetic, . I/O | batch . Univac LARC time -
processors. processing )
monitor FMS (Foﬂran monitor
system)




W

FHTHR FedT TEpemR
Generation Technology Software / Computer/ Features (¢3f*31)
- (erwE) - os Machine
- Third Integrated circuit | Multi- .IBM 360/370 Multiprogramming
(1965-74) | (SSIMSI) micro, | programming | CDC-6600 ot R
p!'oglljammin%h g ’ a:d ) tgnse ;:;;Asg 2nd generation-93
ipeline cathe and | sharin , - :
::)gkahead multiuger R Program
processors. applications. execution W I
. ) |
Forth LSI, VLSI and semi | Multiprocessor | VAX — 9000 PC operating
(1975-90) | conductor memory, | OS, ‘Cray — X-MP, system, NOS
. multiprocessor, . vector | language, IBM 3090, (Network 0S),
super computer, multi | compilers, 1 BBN - TC 2000 Distributed 0S,
computers parallel ~ GUI, DOS,
-processing. Windows, .
Fifth (191— ULSI/VHSIC Massively Fujitu VPP 500 | GUI, =afera oigam,
Present) processors, memqry, parallel. Cray/MPP, User-93 G
and - switches, hlgh processing, TMC/CM-5, Intel T Linux, Win
density  packaging, | hetero paragon, MIT- J-
scalable architecture | geneous machine, Caltech | 2000, NT, XP-%
processing mosaic PIRA |
3.8.5 DOS operating system-43 3%+ ¢
Year Event
1981 MS-DOS 1.0 was released August, 1981. !
1982 MS-DOS 1.25 was released August, 1982.
1983 MS-DOS 2.0 was released March, 1983.
1984 Microsoft introduces MS-DOS 3.0 for the IBM PC AT and MS-DOS 3.1 for networks.
1986 MS-DOS 3.2 was released April, 1986. , :
1987 MS-DOS 3.3 was released April, 1987.
1988 MS-DOS 4.0 was released July, 1988.
1988 MS-DOS 4.01 was released November, 1988.
1991 MS-DOS 5.0 was released June, 1991.
1993 MS-DOS 6.0 was released August, 1993.
1993 - ' | MS-DOS 6.2 was released November, 1993.
1994 MS-DOS 6.21 was released March, 1994.
1994 MS-DOS 6.22 was released April, 1994.

Table : 1.1 History of Microsoft DOS
3.8.3 Windows operating system-a?lﬁ?l%"{ H

Year , Event
1983 | Microscit Windows was announced November 10, 1983
. 1985 | Microsoft Windows 1.0 is introduced in November, 1985
1987 | Microsoft Windows 2.0 was released December 9, 1987.
1987 | Microsoft Windows/386 or Windows 386 is introduced December 9, 1987.
1988 | Microsoft Windows 286 or windows 286 is-introduced June
1990 | Microsoft Windows 3.0 was released May, 22 1990.
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Year Event

1991 | Microsoft Windows 3.0 or Windows 3.0a with multimedia was released October, 1991,

1992 | Microsoft Windows 3.1 was released April, 1992 and sells more than 1 Million copies within the
first two months of its release. . '

1992 | Microsoft Windows for Workgroups 3.1 was released October, 1992.

1993 | Microsoft Windows NT 3.1 was released August, 1993,

1993 | The number of licensed users of Microsoft Windows now totals more than 25 Million.

1994 | Microscft Windows for Workgroups 3.11 was released February, 1994.

1994 | Microsoft Windows NT 3.5 was released September, 1994..

1995 | Microsoft Windows NT 3.51 was released June, 1995,

1995 | Microsoft Windows 95 was released August, 1995 and sells more than 1 Million copies
within 4 days. ' : :

1996 | Microsoft Windows NT 4.0 was released August, 1996.

1996 | Microsoft Windows CE 1.0 was released November, 1996.

1997 | Microsoft Windows CE 2.0 was released November, 1997.

1998 | Microsoft Windows 98 was released June, 1998.

1998 | Microsoft Windows CE 2.1 was released July, 1998

1999 | Microsoft Windows 98 SE (Second Edition) was released May 5, 1999.

1999 | Microsoft Windows CE 3.0 was released 1999, ’

2000 | Microsoft Windows 2000 was released February, 2000.

2000 | Microsoft Windows ME (Millennium) was released June 19, 2000.

2001 | Microsoft Windows XP was released October 25, 2001.

2001 | Microsoft Windows XP 64-Bit Edition (Version 2002) for Itanium systems is released.

2003 | Microsoft Windows Server 2003 is released March 28, 2003.

2003 | Microsoft Windows XP 64-Bit Edition (Version 2003) for Itanium 2 systems is released on
March 28,2003. .

2005 | Microsoft Windows XP Professional x 64 Edition is released on April 24, 2005.

2005 | Microsoft Announces it's next operating system, codenamed “Longhorn” will bé named

Windows Vista on July 23,2005.

Table : 1.2 History of Microsoft Windows

3.8.9 Unix/ linux 93 W19 Operating system-«% &%z

Year Event
1957 Bell Labs found they needed an operating system for their computer center which at the
time was running various batch jobs. The BESYS operating system was created at Bell
Labs to deal with these needs.
1965 Bell Labs was adopting third generation computer equipment and decided to join forces with
General Electric and MIT to create Multics (Multiplexed Information and Computing Service)
| 1969 By April 1969, AT&T made a decision to withdraw Multics and go with GECOS. When

Multics was withdrawn Ken Thompson and Dennis Ritchie needed to rewrite and operating
system in order to play space travel on another smaller machine (a DEC PDP-7
[Programmed Data Processor 4K memory for user programs). The resuit was a system
which a punnihg colleague called UNICS (UNiplexed Information and Computing Service)—
an ‘emasculated Multics’.
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Year Event

1969: Summer 1969 Unix was developed.

1969 Linux Torvalds is bron.

1971 First edition of Unix released 11/03/1971. The first edition of the “Unix PROGRAMMER’S
MANUAL [by] K. Thomson [and] D.M. Ritchie” is also dated “November 3, 1971”. It |
includes over 60 commands like: b(compile' B program); boot (reboot system); cat
(cbncatenate files); chdir (change working directory); chmod (change a ccess mode):
chown (Change owner); cp (copy filer); LS (list directory contents); mv (move or rename
file); roff (run off text); we (get word count); who (Who is one the system). The main
thing missing was pipes. 7 ' '

1972 Second gdition of Unix released 12/06/1 972

1972 | Ritchie rewrote B and called the new language C. « »

1973 Unix had been installed on 16 sites (all within AT & T/Western Electric); it was publicly
unveiled at a conference in October. v

1973 Third edition of Unix released February 1973.

1973 Forth edition of Unix releésed November 1973.

1974 Fifth edition of Unix released June 1974. .

1974 Thompson went to UC Berkeley to teach for a year, Bill Joy arrived as a new graduate
student. Frustrated with ed, Joy developed a more featured editor em.

1975 Sixth edition of Unix released May 1975.

1975 Bourne shell is introduced begins being édded onto.

1977 | 1BSD released late 1977

1978 2 BSD released mid 1978

1979 Seventh edition of Unix released January 1979

1979 | 3BSD released late 1979

1979 SCO founded by Doug and Larry Michels as Unix porting and consuiting company.

1980 4.0 BSD released October 1980

1982 SGl introduces IRIX.

1983 SCO delivers its first packaged Unix system called SCO XENIX System V for Intel 8086

‘ and 8088 processor-based PCs.

1984 Ultnx 1.0 was released.

1985 Eighth edition of Unix released February 1985

1985 The GNU manifesto is published in the March 1985 issue of Dr. Dobb’s Journal. The GNU
project starts a year and a half later.

1986 HP-UX 1.0 released.

1986 Ninth edition of Unix released Séptember 1986.

1987 Sun and AT & T lay the groundwork for business computing in the next decade with an
alliance ot develob Unix System V Release 4.

1988 | HP —UX 2.0 released.

1988

HP-UX 3.0 released.
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Year Event

1989 SCO ships SCO Unix System V/388, the first volume commercial product licensed by AT
& T to use the Unix System trademark.

| 1989 HP-UX 7.0 released.

1989 Tenth edition of Unix released October 1989

1990 AlX short of Advanced Interactive Executive was first entered into the market by IBM | »
February 1990. ' :

1991 Sun unveils Solaris 2 operating environment, specially tuned for symmetric multiprocessing.

1991 Linux is introduced by Linus Torvalds, a student in Finland, who post to the comp. os.
minix newsgroup went the words:
Hello everybody out there using minix-
I'm doing a (free) operating system (just a hobby, won’t be b|g and professmnal like gnu)
for 386 (486) AT clones.

1991 HP-UX 8.0 released. _ :

1991 BSD/386 ALPHA First code released to people outside BSDI 12/xx/1 991

1992 HP-UX 9.0 released. _

1993 NetBSD 0.8 released 04/20/1993

1993 FreeBSD 1.0 released December of 1993

1994 | Red Hat Linux is introduced. '

1994 Caldera, Inc was founded in 1994 by Ranson Love and Bryan Sparks.

1994 NetBSD 1.0 released 10/26/1994.

1995 Free BSD 2.0 released 0.1/xx/1995. )

1895 SCO acquires Unix Systems source technology business from Novell Corporation (which
had acquired it from AT & T’s Unix System Laboratories). SCO also acquires Unix Ware
2 operating system from Novell. -

1995 HP-UX 10.0 released.

1995 4.4 BSD Lite release 2 the.true final distribution from the CGSRG 06/xx/1995.

1996 KDE is started to be developed by Matthias Ettrich.

1997 | HP-UX 11.0 released. '

1997 Caldera ships OpenLlnux standard 1.1 May 5, 1997, the second offermg in Calderas
Open Linux product fine.

1998 | IRIX 6.5 the fifth generation of SGI Unix is released July 6, 1998.

1998 SCO delivers Unix Ware 7 operating system.

1998 Sun Solaris 7 operating system released.

1998 | Free BSD 3.0 released 10716/1998.

2000 Free BSD 4.0 released 03/13/2000.

2000 Caldera Systems Inc. announces that Caldera Systems has entered into agreement to'
acquire the SCO Server Software Division and the Professional Services Division.

2001 Microsoft files trademark suit against Lindows. com in December.

2004 Lindows changes it's name to Linspire April 14, 2004.
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fAT8 Unix version-«a3 @i foram ARITE (ARG 21 3

960 USG/USDL/ATTIS - FirstEdition  Bell Labs Berkley
OSG/USO/USL Research Software
Fifth Edition Distributions
Sixth Edition \ ARE
1977 ' PWB MERT  CBUNIX ' 1B|SD
1978 - UNIX/RT : 2BSD
" o7
30
{1980 3,04
1981 4,(|)_1
1082 System il 2.8BSD
L N

1083

o
SystemV  [XENIX'8

1984
1085
086

1987 BSD

E -
989

1990 ==

1901

992
993
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1983 : Richard Stallman creates the GNU pijeCt with the goa! of creating a free operating
system."

1989 : Richard Stallman writes the first version of the GNU General Public License.

1991 : The Linux kernel is publicly announced on 25 August by the 21 year old Finnish student
Linus Benedict Torvalds.

1992 : The Linux kernel is relicensed under the GNU GPL. The first so called “Linux
distributions” are created. _

1993 : Over 100 developers work on the Linux kernel. With their assistance the kernel is adapted -
to.the GNU environment, which creates a large spectrum of application types for Linux. The
oldest currently existing Linux distribution, Slackware, is released for the first time. Later in the
same year, the Debian projcet is established. Today it is the largest community distribution.
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1994 : In March Torvalds judges all components of the kernel to be fully matured: he releases
version 1.0 of Linux. The XFree86 project contributes a graphic user interface (GUI). In this year
the companies Red Hat and SUSE publish version 1.0 oféheir Linux distributions.

1995 : Linux is proted fo the DEC Alpha and to the Sun SPARC. Over the following years it is
ported to an ever greater number of platforms. )
1996 : Version 2.0 of the Linux kernel is released. The kernel can now serve several
processors at the same time, and thereby becomes a serlous alternative for many
companies. .

1998 : Many major companies such as IBM, Compaq and Oracle announce their support for
Linux. In addition a group of programmers begins developing the graphic user inyerface KDE.
1999 : A group of developers begin work on the graphic environment GNOME, which should
become a free replacement for KDE, which depended on the then proprietary Qt toolkit. During
the year IBM announces an extensive project for the support of Linux.

2004 : The XFree86 team splits up and joins with the existing X Window standards body to
form the X.Org Foundation, Wthh results in substantially faster drviopment of the X Window
Server for Linux.

>.8.8 Migration of operating system concepts and features :
Aoz foum A=t Operating system-«3 migration 43R BRI STb 1 200 |

mainframes

minicomputers

handheld computers

fags.a Migkation of O/S (Concepts & features)

fotam TR FTRTER I TR, Multics operating system (ITF fFeIta Unix-93 fRa$w 906 1 Multics
24T Develop 1 XA S54¢ (ATF S50 FTER M43 | 4 Complex mainframe-« IZS ! | ATTSNTS
American AT and T Bell Laboratory-C® %9 Unix DeSIgn 1 -Y | Multics O/S-49 SFF Features
Unix-9 93119 W ETI [

~
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s.¢ qABIEE PR ¢ RO IeEE RET SPIED Fesem ¢ (Role of

operating system as an extended machine and as a resource manager) 2
154

5.6.5 GATBTTE CRPI RETE SARDR BroBT (Operating system as an extended

machine) 8

s FAR TWL &AW FeE Computer-a7 SRR TB | *RASTS [ I QOIS @ (@I AT
IR & Computer-43 RS 45 | (FIH @F FTAx vy eIt I et (2B xh Mnfafss Obe’ration-
93 & Computer-(3 IR I TS | ARISTS TeEd - awrens [y www, [fey wwont e
Computer-(F IR (581 TF T UL IGA T TG A&CFA Computer WIF GRFT TR |

| wrenEs RS & TR BTER Computerwmlwmwcmﬁﬁmﬁ¢WWW
Tent e AroiE TR, TW-Rame, Fr-eae Tepf s SR WA 439 Computer TR FT
<ifs | g FPEIRR TR €% @, AT (Extension)-f4 Piee Operating system-a3 sgeld i
g | IR, sl Computer'system-&ﬂi.l_ SRR Q6 S Z0' Operating system | Operating syétem
Ro 939 W7 (I Computer-(F AfIBE! T 78T 71 | '

Operating system-2 Computer system-& J3&® Hardware, software, G yser-&3 0% 43 =R
frSa relation 1% (ST | User ¥ (2 Application program ¢ data fAGal hardware-(& & program
execute FLA TAITE &AWIN A | 5g &R T Operating system-wTeTs = &g Rwwret (limitations) &,
i ~ .

» Automatic Job to job transition 7€ femat

» CPU @ ST /O device-93 NI Speed miss match TS CPU'R Idle time 3 fea, 10 w=t
CPU=R Efficient 31 Economical utilization 3&3 “fem W | *RETT Operating system-STATS & e FTIF
e XB@ Operating system AN zww B8 | iR Operating system If™IE3IA Hardware '8
Software-"[zea Aol fwaret t7 IRQFFINT FHRETT FIRANT AV FAMW FH SR | TSR T T,
Hardware, Software ¢ TJRIIAA SIfkAT TOHA AT @ =TT IO FTH WA TLITH FTHR
froBace 3 Ao @ IFR TWH (Extended machine) FATER® F4C® Operating system &geld il
AN I |

).¢.% Tt witeR m wHitafte Predw (Operatmg system as a resource

manager) 8

i Computer system-¢ f3feq €7 resource A, (X5H-Hardware, software, IO | & w1
Resource J9TA 33 RSy Womt sTiq a1 I | =ea Frate- CPU time, Memory space, File storage
space €. I/O Devices | Operating system TIEH WP @ 7F resource-(F JIRIT B ACF | Operating
system-43 SR resource- RS FETIMER ffits FH2 program JRFAT & <B4 (allocate)
(79, T WG Computer system 5 Ao 8 ST I T FCS SR | FLE @ conflict
fate Operating system YIEAIT UG &2t FI AT | & AT G =%l Operating system, control program
RRritae ofit 2w 303 | «ff 1/O device '@ User program-43 Error Detection @ Correction FCS it 3R
Computer-93 Misuse (14 3T | AR, Resourcey manager &R Operating system-43d &g AN |



SRR Frebom cfers simett o¢
Y B, BRrotw, TRH @ eI wweelf R (Important features of DOS,

Windows, Unix & Linux) 3 |
fats f4fg @ Operating system-«a gl Gt ieaa w1 2 8

3.8.5 DOS (Disk Operating System) 3

1981 3T TSAE Microsoft corporation FEF DOS 0o 41 = | «@fb Single user operating system.
@ Text based Command prompt based operating system, @RI ¢l Graphical IJRE &% | «ff
Keyboard-« “TIRI WM& T | DOS-a7 C Version DOS 6.22 (7 T8 S558 I April 317 | gt
DOS-43 Sl STH Version AR, T 0 Seeteil 1 0% | DOS-97 Kernel Rea @sfis MSDOS-93
v wwge File (I0.SYS '8 MSDOS.SYS) #% ¥ | 4 File TR Command. com file 5 Resident
program RT3 F1@ 96 | 21 s Filewmmm@%ﬂmﬁ?www: DOS Kernel-
«3 e S Microprocessor, RAM, 1/0 device-12 F1& 7 ¢ fafae =) :
» DOS ®y @ (¥ (I 7N 936 Process vleat (Run) 3te A7 It 9 Single user operating
system 1 | DOS M«AeIS Secondary memory (FD, HD, CD, DVD Zw7ifn)-(s w3 353 |

DOS-«3 &waer File, 321 210. SYS, MSDOS.SYS '€ Command. com FPTI Main meriory-C 213 |
AfF File oA W1 Main memory-C¥ Load 4! & R I1& (1Y 7 Secondary memory-cs R
RN , ’ : :

MS-DOS =1 &5fére DOS Operating system | @3 9{tat 5t Microsoft Disk Operaljng System. MS DOS-
g7 &AT Version 1.0 FERLT ddbd AE I Q| 7S} Version &TeT ¥ MSDOS 1.25, 2.0, 3.0, 3.1, 3.2,
3.3, 4.0, 4.01, 5.0, 6.0, 6.2, 621, 6.22 | 6.22 % MS-DOS-93 Ft¥ Version. (1 (3 BBy a0gs
DOS-93 Version ¥ & Command prompt-« {8 Command ezt FHCET Version @At QIT4, (Fw+—

C:\>VER . ‘

ARG A AR Ty

C:\>time .1 ; Command IRRR T (TS AT |

DOS-43 Program-«teT! fafefRis fowf ez siwaen oifys |

5 | Input/output handler § & Application program BRI 5 Disk (7 Data read TS 91 Disk-9
Data store ¥t ¢ File 4f5 <9z 23 | ‘ '

10.8YS

MSDOS. SYS :

R | Command Processor (Command. com) 8 4 File 5 Commiand Interpreter WITH “ifif5s | Computer
54 IR & Command. com (@I™TE 10.SYS @ MSDOS. SYS (it w3<17 T | Command. com
RIS T <IN DOS F1er w0 A | b Shell program 11 23 |

9 | File management ¢ Utility program 2 Q Program-&ti Secondary memory-cs UIEH IR @R
etaree Main memory-c® Load %41 & | @@t External command St #iffss | Format, Disk copy Zenifi
€ TS Command-43 Bwizad | :

DOS-493 Command-A9=tE 7'oitst ©ist 33t T I

(i) Internal command,
(ii) External command.



(i) Internal ecommand : Computer-43 switch ON ¥ 10. SYS, MSDOS. SYS 8 Command. com
file-%T5 Main memory-¢% Load ! Command.com file f6 ¢ =% Command execute ¥aC® A, S
Internal Command 3t1; (TW—

CD — Change directory

MD — Make d.irectory

RD -— Remove directory

CLS —Clear screen

. DEL.— Delete
Erase — To erase .
Exit— To exit

DIR — Directory .

Date, Time, VER, VOL (Volume), RENAME, VERIFY, COPY, PROMPT 3wjif% |

(if) External command : DOS-93 (¥ I8 Command J<3Y Secondary memory-(S SRZH I G
TSR ANT Main memory-CG Load =¥, ©ft¥ External command I¢e1; (57—

ATTRIB, CHKDSK, DBLSPACE, DEBUG, DEERAG, DELTREE, DEVICE, DEVICEHIGH,
DISKCOMP, DISKCOPY, DISPLA, DOSKEY, EDIT, EXPAND, FC, FCBS, FDISK, FORMAT, HELP,
LOAD, FEX, LOADHIGH, MEM, MORE, MOVE, MSAV, MSBACKUP, MSCDEX, MSD, PRINT,
REPLACE, RESTORE, SETUP, SETVER, SHARE, SMARTDRYV, SORT, SYS, TREE, UNDELETE,
'UNFORMAT, VSAFE, XCOPY, QBASIC ¥%1if# | External command-TtZa 31&t (19 T01 <[7/a1% Secondary
memory-CS & =ies |

A MS-DOS execution Cycle 93 MSDOS layer structure (T1Gt QT'T 8

free memory

free memory

(a) 3 (b)
. foa s MS-DOS Execution
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resident system program

ROM BIOS device drivers

. fo@ ¢ 5. MS-DOS Layer structure

3.b.% Windows Operating System :

Microsoft corporation ¥ Develop 3 Windows & «<fo fBafofes (GU!) Operating system | @4
B0 TG Graphics based system €3t @92 AR STRRGTA T TG FA T | Sdbo T So TS
Microsoft 4% Windows =1t Tgw Operating system (O/S)-43 CaI¥elt (77 | Oiaoia Windows O/S-9q3 &2
Version : Windows 1.0 &9 &t ST S5b¢ AT W09 M7 | 5% &4w GUI (Graphical User Interface)
fofee O/S | BB & w27 @ svv-q e Rorms WER » ©if Microsoft Corporation Windows-43 f&er
Version MS-Windows 2.0 IeTR@IS %G1 | St 8 Graphical Interface 1% S50 T G SR 3 i
Windows-43 BF® Version MS-Windows 3.0 &G ST | SRR AR AP Windows-93 Version &I
ST | S55¢ AT WD AT IASINGHS F41 27 7291 II7S MS windows 95 | Network JR«1318 MS windows
- NT4R STF® Version Computer User-tMR &) JI@iINes 31 28 | MS Windows NT-9q 4.0 Version release
T HodY AT WS T | 99 9G5S Windows-43 STej8 B #4 Windows 98 Irerens =1 Tn gl
38db A | 000 A Microsoft company windows 43 Server version windows server 2003 e IR |
Window operating system & User friendly,-93 Tt &fS sgre E-mail, Voice mail €32 Fax Transmission-
@¥ PI& I | Windows NT 8 Windows server RT1¥ 3@ Network operating system RoTE =l Affsfe
TS IR | Windows -4 ¢ Version, Windows vista 39T IFTCIR IJIZS R |
~ Windows operating system-«7 %338} 3 o
Windows 25 GUI (Graphical User Interface) fofes Operating System.

«aff 32 bit €32 64 bit p processor-«3 Y Compatible.

Windows €3 User friendly O/S.

foufefe® (GUI) T Command 1% w91 ecatem =8 =71 |

afs sHiRiT e E-mail, Voice mail 93 Fax transmission-43 Te 31 T1w | ‘

Windows NT, Windows server #icafbe f3is6, NOS (Network operating system) fReTR Soigeifa
IO T |

> Windows single user €32 Multitasking operating system.

> Windows 2000 ¥ Multiuser, Muitiprocessing, Muttitasking @2 Multithreading féfew Operating system.
> Windows Siiafe 515 Personal computer, Work-station @3¢ Server-« TIZ® AR R 93 IS

3% ¢ Memory management-a3 BFfS 4" F@RR |

VVVYV VY
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- 3.%,9 Unix operating system :

~Unix ®¥ Multiuser, Multiprocessing, Multitasking €3 Multithreading SoeafGe Fes5, Tt S5us AT Ken
Thompson «3? Dennis Ritchie AT&T-93 Bell Laboratory-¢® DEC PDP-7 VIN<& fifd Computer-a &2
Version (38 0 | Unix-93 €<% Version 5 &5 Single user-93 &7 | I9M Local Area Network, Wide
Area Network 91 Internet server-& Unix I8 7S TR | TS Unix-GF AT Version ISITT ST 359D
TR © WIERA | dYd A Unix develop 91 T Wid | &N Version-g3 @®®l® Module Assembly
language-9 Gt TEAfRe, ¥ Module (7141 ZTaf@ B-language-9 Y @2 Version-4 WSS vo b7 we
Command f&& (@%=- Cat, chdir, chmod, chown, cp, Is, mv, we, who 71 |
353 I Ritchie B B-Language-(3 TgA 0 T4 C FIN &I S @< A9aSIs C Language fiea
s Unix-93 79 Version (3¢ edition) B TH S50 IeR February Wit | #R<Site Unix-43 ffeg
Version (33 T¥ | IBM-43 Work station-4 19& Unix-(3 91 €2 AlX | RS 71918 (HP)-43 Version-(&
<@L =¥ HP- UX, 319 &4 Version : HP-UX 1.0 35bb 7N Release 28 | SUN-AR Unix version-(3 J&l 28

SOLARIS «3% DEC-4¥ Version-(& %@l 2% ULTRIXY, Unix-43 ﬁf—:{ Version-a3 7 3t =t (v z@w= |
Tifafens 8 tawife o Unuxa—vf—t@WW|

fAT Unix-@3 System structure (PRI 2 ¢

Kernel
_A

Terminal controllers device controllers
terminals

memory controllers

disks and tapes Physical memory

5@ 3 5.5 Unix system structure



Unix operating system-«a3 ¢afé{8y s

>

>

Y V¥V

\4

YV V V V

>
>

wtafe Febt cifers giren | ’ 1

Unix, High-level language C-c® ¢=1¥t awet «@f6 Super, mainframe, mini @ Micro-computer-4 IR
T GR 9T TS AoRAMBTS Fere FASR I A 1 |

«ff User-¢= 1T 71T Interface 20 9T® 211t | «ff 4a% Powerful A1 User-«3 1% 5if&wt #fel
A T | , , v

Unix, hierarchical file system 33 I, TS 7RTE @ TSN THANTT @ G 1 574 |

Uﬁix, Peripheral device-(F File-93 T WA I | FTA YA File-a7 W~ Peripheral device-(&
File-«3 71 e 51081 @ Program 142 Access 41 e |

TN G AREEA Unix operating system 0/S-4 Ffer TS AT |

ATe1& User 930 Q3Ifea Process 74 0% ftea |

Time sharing @ 4T YA Multitasking system-«a I1e TS @ |

Unix, scripting language support ¥4, T3 Shell 961 &7 | Uinx-a3 T4 @& Built in Program
9 T &6 &) (Complex job) 7S w1 2 A1 shell 28R T 2 | Shell IS OutpUt-cF S
@36 Command-43 Input eI TR T4 W — (Output file)-4 Store TeR| @ (V& Pipe
e | | ' .

GPITR Architecture T User-43 SR @zaTer (12 e Unix 9218 90 (T COIR Program-(3
&g Architecture-«a ST (Run) 7&3 |

Unix (@ I Programming language-43 Compiler 3! Interpreter support ¥ |

Data 3t Program-43 security 332 *f&1& (powerful) |

COTPIRITS! 31 301 97 |

Unix &1 Multiuser, Multitasking, time sharing @32 Multithreading <t Op_eratihg system, I8
249 Version b f&=T single user-43 & |

LAN, WAN, a1 MAN Network-43 Server-4 Unix ?UW R |

Uni_x O/S-éﬁ Super computer (T3 ¥F ¢ main frame, mini \8 microcomputer-« JYIZR I T |
gifafens 8 tawifia (F@ Unix-93 989 0% |

3.b.8 Linux operating system :

355 A Finland-93 «F&@ A Linus Torvalds W@ Y q&F IWCT IAToR Roww swrew Gt
Operating system “Linux”-43 &9 Version (T @a¢-47 Source code VIR RANTE (RIS (W | ddUbd
S Linus Torvalds e 303 | Linus Torvalds, Linux MA@ %= Comp. OS. minix. 8% &t faa
Message 5 Post a3 (79 | ' ‘

“Hello everybody out there using minix- I'm do:ng a (free) operating system (Just a hobby, won’t be
big and professional like gnu) for 386 (486) AT clones.

Linux-«3 fifeg Version-93 T4y Red Hat, Man drake, Open linux 27! ﬁ BT |

@
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Linux operation system-« t3f*8; ¢
> Linux 2 Fast, free 9% Stable operating system.
> @ff Unix-93 it &S s1ererd Compatible. ‘
» Linux-93 Source code AT #ihext A It Unix workstation-a3 o o Taze TR |
» IS Linux-93 Version {6 FSF (Free Software Foundation)-93 product.
> Linux-93 SHZTSR WAS SRR W4 [AMED 8 AReriore! Sye |
> Ligux-93 BFoTq 799{g Linux Kernel IGICR |
» «fS Modular €32 Q7@ Configure 331 &% |
> «ft W‘@ fXf¥ Hardware-@a Maximum Performance *1ea1 T1¥ ¢
> «ft Multitasking 93 Multiuser operating system | ; S
> aff Virtual memory W4 I | |
» 4T X-Window system-&% Support JCHR |
> «T® Built in networking support TR |
» TS Shared library SCZ |
> «ft GNU-Software-G& Support I Te7if¥ |

».0.¢ RRf¥g Operating system-93 TS o 8

SATGIGR PIoR TR TR Brow e | Aeooie | TPRTHRR |
IY T Y

MS-DOS ¢ oA bobb, bobl, oy, booky, ot — !

PC-DOS vo8by (ABH

pifeTo AR brovo, rro8o 26T fifs i ol =t

ARG Fetw ’

T 9.8 2009 bojbY, boob Y, bo8hry (AFBAN Bl i i

TSI He BB booky, bo8by (FTAN | Tl Rl Tl

T3roe NT S5 voory, boBby, (I, T ot i i

0S/2 2o bolpY, boby, bo8by, (AFBHIN, — =t i

“hexa foif
Netware 305 bovby, bo8by, (BTN « — i L

».4 WBITeR, NFHTIRFR g3k f&FRBWR (Multiuser, Multitasking and GUI) 8

@ @ Operating system-43 %] (Importance) 1 (A8 STABAR CF@ (K fraarfE SRwReAl

LTS, SITA T4 Multiuser, Multitasking @32 GUI (Graphical User Interface) Si#rew | fata ¢ feat Rawmw
Boi9 ST 1 2 |
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3.9.3 Wmﬁﬁﬂ (Multiuser system)

3Ty Qperating system T OTF O @ system-AAMA ffey user-Cid simultaneously
FRATHITIR resource-TXIF IR FAW AT &WIF A | (A Multiuser operating system allows many

different users to take advantages of the computer resources simultaneously). @ (%@ Operating system

= fifte zte =@ @, ATOIF User-requirements SiR*1% 71re! (Balance) XS MR €. User-19 (3 Program
IR IR AMNF ©IF Ty Resource-TR iR fog f%ﬂ RS I | Multiuser system-9g O/S & SiRe fdfte
WS [ @, (P user-93 resource JIRIIT T System-a7 performance IS I | W1 Multiuser
system-q 2TEIF JRFIAR & Wenwl St Terminal AL | Time sharing system-d 492 T €33
AT qFifeF Terminal-43 ML GFIfEE TR IS AT 70T @ System (& Multiuser I |

Main memory

Terminal 1
Time sharing )
User 1 supervisor ¢ ™
N— A
User 1 L/
Terminal 2 Q&r—l/
User-2

User-3 \Qir—g/
Terminal N V User-N — User:N .
User N : \__—/
" Online
storage

111

Terminal 3

. CPU

foa ¢ 3.50 Time sharing system
Unix, VMS, Windows 2000, Novell Netware 992 Mainframe-43 Operating system AIT-MVS Z&
Multiuser system, @3 Bwizad |

Multiuser operating system ﬁf@_:i Perpective-9 ¢t A QqACS AT -

0] ﬁﬁ‘ﬁmﬁf\-nﬂ? ¥ Multiuser system 3°10® 31 TR (&, (I FTHIR Multiple user-c& network-4q i@
% TS TS e o | ,

(Multiuser system is a term used to define a computer capable of.alloWing multiple user to connect to
a network) »

(i) Computer operating system -3 v Multiuser system & G99 43 I Operatlng system, C?I '

Muitiple user-(3 €33 T Computer JIRITAR L1 & 0T oA |
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3.9.% iFB5IRe (Multitasking) $

3 8 Fen Wi Task 3 Program-3 (¥ Computer-4 execute R ability-C? Multitasking 0T
(The ability to execute more than one task at the same time, a task being a program) | Muiltitasking “<R
Multiprocessing S 7w @38 wid J3@® T S Iwe Multiprocessing-a9 ¥4 s CPU 3 |

Multitasking-43 CHG@. (i@ «FB CPU T8 ¥, g «re 3 F© ¢ Program (AT S Program-4 CcPU
Switching I A1 | T N T 7 Program-2 432 T Execute T | :

SR, (T AES YT GEF Program FEHIE Main memory-(® STgR CPU-&3 o &t
CRIeTS! FRRRIT FACS A1, ©TF Multitasking 30 | : -

Multitasking-G 12 &I ot 71 TR () Pre-emptive, (ii) Co-operative. :

» Pre-emptive multitasking : In this system the operating system parcels out CPU time slices to
each program. .

> Co-operative multitasking : In.this system each program can control the CPU for as long as it needs it.

Bwiga ¢ O/S, Windows, 95, 98, Windows NT, Amiga O/S, Unix 33t Pre-emptive multitasking <& 1 |

- Windows 3X, Multifinder (Mac O/S) Zwnifi Co-operative multitasking TIRR T |

Non-multitasking operating system : af6 ¥ 4. €77 Operating system, T ¥4 aF IS 9F

ICH FACS AN, @TE- DOS | : ‘ ’

%.9.0 &IV, (GUI 3 |

GUI-43 [t W Graphicél User Interface 1 GUI-(® Goo-ee Bwiad 41 = | Operating system-43 3t
Interfacing-43 B TSN TR ING AR THRF JIRW A ¥ Graphical interface T[IYA T
witag GUI 9 Graphical user interface 3011 9 Awfers WIMP =i Windows, lcon, Mouse €3k Pulidown
menu TIFS T | @ @ RS Icon (AT (AT AIRRIA Mouse fca Click ¥@ SR (T (7 LTAGA
Application T FICS AR | 9@ %S User friendly | @ W W Command 7 AR LTAEH 27 A |

WA ¢ Windows-43 7@ Version-4 GUI ¥4l w5 | Windows supported =1 Application
program-€ GUI Support 7 | Linux mandra Mac 271 Operating system-4 GUI Ffagt Ry |

far GUI IRER 6 fom e <l 22 :

~

[Fmmioon ]

[Start button | [Quick launch | {Task bar button ]




A Pobor Gifers gt 89

afs vy acaed | ‘

> | wEfbe Fss Jiy _ [AfRIT-2008, ob, 05, S0, 3, 3], 39, Y058 (4ifR)]
Operating system @& 43 4w Program, ¥ Computer hardware @R User-a3 Ity A7
M FRAE |

S, Operating system T 4F €30 Program 31 (TR =2, Tt Computer-a3 %@ Operation
T SR @R fAwEe @ '

foa 8 Operating system

1 Operating system-<3 &4 S v
W, SN Pt 2RI 6 GRS Goal r | [RreIfat-2000)]
Operating system-a3 &7 By TUR — “
» User-43 Program & fadiz Tat 93R User-«3 Pfoblem-el? RS AL 41 |
> Computer system & ﬂﬁw IR 3] |
» Computer hardware (& WFH e 3T I |
© | Operating system-«3 30 oe% TR 8 | F?

Operating system-43 W 25 st FTaTR-
- (i) Kernel q1 Nucleus i Resident program.+
(ii) User interface 31 Shell It GRS celiai | } :
81 T Operating system-a3 5% fre | | [@ifal-205e)]

DOS, Windows, Mac OS; Unix, Linux, Xenix, Nobel, System-7, 0S-2 Zeiif |



88 FfehR Frew STwpeTR
¢ 7 7w Operating system-«= 7% e |
fAem A%y w3 (Type) Operating system-«3 =1 (sl 21 8
forw ey 477 (Type) Operating system-a3 7N (781 21 3
> 1 Ffeaet 206 @i (Serial batch processing)
R | I WG (Simple multiprograming)
o | TR BEsT (Muttiprocessing system)
8 | fawe 512x S5 (Real time system)
¢ | 512 cwifae 05 (Time sharing system)
Y | SR-AMZA SAEEfBe BB (Online or Interactive mode O/S)
1 | (Cferase WAtz FEBT (Dedicated operating system)
v | Multitasking Operating System.
® | Multithreading Operating System. -
so | Distributed Operating System.
55 I Micro-kernel Based Operating System.
3R | Virtual Storage Based Operating System.
Y| GUI 74T I 99 Operating system-93 i fg |

System 7, Windows 95, 98, ME, XP, NT, 2000 etc windows CE ZeTIfi |
A GUI-GR A6 e
Graphical User Interface.

vl wmnaamm*ﬁr

Windows lcon Mouse and Pulldown Menu. '

®|  POST-G3 5@ 7 2

Power On Selftest.

sol Computer-tﬂﬁﬁ’ﬁ Resource-93 7 fog |

- eltmﬁ (Processor/CPU/Microprocessor), RAM (Main memory), f$g 1/0 device (@=-
Mouse, Keyboard, Printer, Monitor i |

33| Monitor program ®t? [QIFIPal-2008, 09, obr, o5, 39, 1038 (4if)]
Operéting system-43 (¥ W ROM-9, SREH I Computer-43 T Operation =i
i\‘?‘inﬁ T fde ¢ fRfaad e fiﬁ'@ AYIZE T, S T Monitor program | 4T Superwsor

" program-8 I |

~ 31 Monitor program-43 W@?

Monitor program fafaiie Fie 3 Qi |

(i) POST (Power On Selftest) S=iitz=iq Froig 341 | v

(ily Computer-43 Keyboard, RAM, I/O port, Internet, Display ﬁ%:f'\@ IR Initial F4 1

(iii) Combuter-aa Boot routine =g 4t |
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: SeCEfe: FesTm Glifere et L - 8¢
BIOS-4¥ Tt 1% 2 »
Baéic Input Output System |

POST RIRITH T J? ‘ : - [aRIRI-os, 2058 (#if)]
ROM-9% SREIA cé:wm POST T Computer-43 Power switch (& On 3411 o A T
@32 Computer-4 71g& fafey Device- -STEER GifoR (5 (Check) T TR |

GRS cefiam e [RifiiTat-os, 53, 2058 ()]
Monitor (&N =gl S (@IWSTT Secondary storage-9 UTF @R AT AN
(TCAIRTS Load W | @ CIAIGTE IS aliat e #1fifos |

F4I4 YT R (FIF Operating system-«3 TE TB?

S5¢> A WFN THANG AL (TIE (WGF o HREHRA (General motor research
laboratory) @W:?F IBM Corporation-93 Mainframe Computer-43 &« Operating system-43 $&4 95 |
Micro computer-«% &+ J9q® AT Operating system-«3 W?ﬁ G 97 RS L2
Microcomputer-43 & UIZS e Operating system ¥& CP/M (Control program for
microprocessor), I Y5y A SIS 96 |- ' '

Control program-<3 F1& e

- /) Computer-a 1/O device 8 User program f&d&ca formaa Al W@ﬁ:‘ 8 qTAR WA
Rt T2 Control program-43 (e |

Computer system-& FqRS Ft F BT A Component LTS AA?

e 85 TAMI AT, - |

(iy Hardware, (ii) Operating system, (iii) Application program, (iv) User.

-Microsoft windows 9 zm Version ¥ 8 O 347 (TR TH?

Microsoft wmdows a3 4T Version 1 0 [l 1985 AR CSwY WL &A= ‘ﬂ'ﬁ'{@ aq
mmmmfimgsswm:omu :

DOS (Disk operating system)-a3 4T Version (FIH0 G Sf IS A AW 1?2

DOS-7 4% Version 6.22-T1 8 AT April T1G1 TG WA |

Linux operating system (¥ ¥4« Develop ¥{?

1991 JAIER 25 W5 {3 I=d FFN paeniees g =@ Computer science et
'@ Linus Benedict Torvalds @2¥ Linux develop 36 | ,

Linux-93 3% Distribution-43 7% ford |

Red Hat Linux, Slock ware linux, Debian Linux, Linux Mandarke, Suse Linux, Turbo Linux 2e5if# | ‘
Fie e [Qrefcal-205)]

' Operating System @3 g St 7o T | i ey (AT ARG QTFS A

vECe (ME, SR Kernel QTR IRZININ TSI application-(F TNT ©ist I (AT | e ARPST!
CEIET WL NG AL IR A |
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qavanﬁm-amr . : (@I 200¢, 2033
Wﬁmsﬁwwﬁimcﬁwﬂmwm@@ﬁwaﬁmn

Post@tr , [RIFIfTal-2050, 53, 39, 2038 (5if7)]
Post-a3 %97 =1 Power On Seif Test. Rom €3 SRFINSIA (& Post, I computer €7
power switeh (% on ¥R %14 T 71 @R computer-a 7RIS SR device A G (5 I 14 |
Command Based 0S 93 7fb Twizze we | [[rEf*TEl-203 )
DOS, Unix Ze1i |

wa?rr , ' [Rrfcal-205 3]
DOS @3 sf&d Disk Operating System | atw 3fef&® (Test Based) weiitafbe Febns 2=

mlmmmawawmﬁﬁmmqmmﬁmﬁmuwmmﬁ
FToIT IS 0 |

.mawﬂf |

oy

9|

81

¢\

Y

Q1

vl

®|

o

N1

pLY

Operating system IS 9 {7

5.5 R IR §B |

Operating system-97 et e ' [F=ifItal-200b ]

Operating system-93 Sy $? [ifeiTat-os]

Operating system-<3 Fe/Fe forg | [AIfTEl-203%, 2058 (7IfF)]

Kernel IS Ft 7 IR 3 J?

3.3.5 R TR AR |

Monitor Program $1? Monitor ¢2isiitad e fe | [T 30, 2058 (#ifR)]
3.5.9 e SHURA §34J | | |

Operating system '@ Monitor C2HEIITS® Yo 7= fore | [QIIfTal-2004, 33, >
W%, Operating system € Monitor GRlEITSR 04 MG P

(o mmo ) 5.3.8 7 hymn w9 |
GPTES @ JRrS caliiem e fnd |

3.3.8 R ST BB | v . , :
FT @ X5 e Ry [RIIfTat-205 5]

>.>.{={‘{‘5‘WWI )

foariz Operating system-43 Component-4711 ford |

3.9.3.9 W SHTRA 39 |
DOS-93 GAfBatmt fore |

5., e SIRA {39 |

Windows operating system-«3 (348 firt |

3.0.% T SHRA G2 |
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, ‘ SEafBe bR (ifere et
Unix-«3 t3f#87 fog |

3.0, 7R SR AT |

Linux-93 (48 fag |

$.9.8 e SRR R I

' Command processor TS $t 337

oo ) 5. 7 v 5% |

Linux-93 I37 fore |

3.0.8 W2 SRA KT |

GUI F970s J Q2

1mzma' 5.9.9 TR SRA {34 |

Application program 37TS 7

DOS 9 Unix-97 TR “idT e

s.\wzwwﬁml

Multiuser system Jo1(S 9} T2

3.9.5 7R SR BB |

Multitasking I9TS 3 g3i?

3.9.3 7 ST BB |

' Muititasking IS &I 8 | 2

(S0 o) 5. 9.8 7 SHTRA 639 |
FIR T e |

s.q;> R SR {E |

Resource manager R O/S TR 37 |

$.€.% W IR RE |

¥y o/s-97 TR fBa gt F |

3.0, R SN RE |

SRR 6T e Wieersa et S
3.2.% R SRR WE |

ATt Pt wieimeter ford )

(55 o ) 5.2.3 = S 959 |

FPATHR Pt SRR fBu e %7 |

S, Hardware |3 IRQAIAT TG 7201 (18 |

(Bm s ) 5.8 7 sRw w8

84

‘ [W-;o»l

[Wﬁtmgmz] :

[ArzifRcat-2008, oy

[R=fTal-2038 (4if9)]

[W—Qo{)o]

[A=eif*ital-2008, o)
[[rsifeital-200¢, Sol
[RIFIRE-2059]

[[rifiTai-305 8]
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Operating system I7TS & T2 O/S-&F B @ I g | [ariftat-os, odol

(B o ) 5.5.5 7 SRR BB |

Operating system -G WWW |

3.8 R SHTRA 93 |

_ Operating system, TRFIACE NI Hardware (T o 7w, B A+ [areat-2050, 5]

(ool s.08 = SO BT |

Compbnent 3% Computer system-<3 Abstract view W& F TR [areifRcal-008, ob, dol

FI IS R R IR e 41 79 : [ArfAEal-2033]

(B o) 5.2, 7 E0RT BE |

| Y e TS R 9 FE I

$.3.9 7 SRR B3 |

Extended machine RTI 0/S-a% G SCAIG 4 | [refcat-ob, 3

3.@.5 TR SRR BB |

Resource Manager G O/S-a% SR STMBA F |

5.¢.3 TR ST B |

Multitasking ¢ Multiuser system oo s fo

3.9 e SR BB |

GuI wﬁtwr GUI-97 R4t St 9 | Command line T GUI-G7 s Roe

3.9.9 R SHRA A8 |

weiraie Prebom s i =0 [AIIRIE-2008, oY, 09, ok, 03, 30, 53, 33, 39|
o, S PO el oo 2 4| [RRIE-2008, 08, 30, 2038 (1)
WA, Operating system-&% Operation 391 34 | [ifRTat-2038 (7))
(Bem ez )52 T FORA B8 | |

Windows '@ Linux operating system 43 NG Qa1 ¥4 | [AFifRTR-R0 0]

(Bow o)) .0 RGBT | v _ o

o~ S~

AT T2 92 TISCAG FACS
i\'ﬁ @ﬁi?g
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lg; m.‘ ﬁ B e %‘“m ) Em,

3.0 Gf¥=t (Introduction) 8

Computer-3 &R 3Rz T2 IR | S (AT TR TGF 0K VY 7 e efmens cofd e
Calculator | ¢T Calculator-9 @Y (I SR 331 (7S | =7 e, v, ot FexfA Operation Fid &= o xH
SR8 BFTNIR TR Machine | (R (¥ e e Computer | SI& Computer ATSiRe GG e
CPER IRTR TR | JRAFIE (A0 T e A 1 Q0T 93 (I ¢ (R @RI e Computer TR TR 1 |
Computer-43 Hardware development-«3 Jit? T3 Software-438 T~ TR | AW fwza Computer-
&zl et (2 T | Input device RTITT 4% TS Card reader @ tape drive €<k output device RETa ags 2re!
Line printer, tape drive '8 Punch card | G User U AL FEF Input output dewce-ﬂw AT SR SATH-
AN IS AFTS 1| .

Computer-93 Hardware €% Software “3# Develop Z&f | Irt JTt Electronics-«3 Development-&3 AT
AR @3 Software-43 Technique-8 *fRT$ TR | M @ Computer-43 ST, ST 8 G Micro-cS
ARG AR, (SAFSIT IS 8 FACHFAS AR oS IR | Caleulation-9 Tl @ Computer T z@Te
QR G (FIF Sector “INSA AT A, (@A, Computer TR A |

- Computer-43 Operating system-43 Development 8 &T3 &ita Bxfen vam fAivem coltterz | tﬂﬁ? Operatlng
system-43 ST (T Chapter-1-4 S TrHCR 1) “HfFefFS =8| 2w s Computer-T Input,
manually ¥ *0®l, T &« Operator WIH Wl Input to execute ¥ Execute to output (TS T W
operator & “IfBleTt $ICS TCST | Programmer, punch card-a3 ¢af8) Sl Program create 3, (IUIH
Data, control information @32 program punch 3T Computer-a3 Bstatf 31 Tt | Programmer, Punch
card (Program in the group of punch cards)-(& ®w s @¥&W Operator-49 435 | Operator ¥®

_ Programe-(¥ Computer T execute FRT Punch- card 3 Tape drive-43 ST Output o +7© | 93

Job (A program or application which perform a specific task) ¥ RET R TP (I Job ¥F FACS XS |

(TG job-a3 # Job execute I T ‘Operator TR Input-«3 7T e, FITE? MR bt & faifs

Fq System | Wﬁm‘ Job to job transition-93 WA computer-¢ Idle TS Tt | W], Automation &I
f&#1 =t 1 Job load 932 unload system manually 26T Idle A RS (AT I | WS /O (Input / Output)
device-8T Mechanical device ST Speed WS T #1\GA (TS | T Synchronize (The rate of giving and
receiving with two devices)-& X! ZTS!, T NG AT HAGRR IRV FLF WIS | WA @TF Uneconomically
utilization FETCS #IfF | ,

it T Judgement TR factor &, efficiency (WFe!) 8 Operating system @9 Performance iz 58t 3,
Ok, TS 1], (I Operating System-43 Efficiency 8 Performance Fﬁ faag w1 Measure A /-
Throughput (operating system W fafi® s Executable GG +1&) @3 Turnaround time (19 Job-43
Input TS output e’ QTS ) |

Fundamental factors-93 fit® =% T4 Operating system-«3 B3 3T Batch processing system-
93 S5 T | OB FEFETE Job-(F GF@ FW I Batch (¥ I Computer-4 Input (T T | T better
throughput “ea1 T | *RRFETS IS efficient T & Multiprogrammed Batch systém 15 & | TN TN
W98 T® ¥RCT1 Operating system develop 23 |



¢ _ Ff-iT5T 0N TR
3.3 A 15 B (Simple batch system/ Simple batch processing) 8

Batch system-9 ¥S®GT Job WaR I & | RSy Programmer fafey Card-«a ey s ey
Program ftd Operator-&3 (g &I (7¥1 17 Operator batch ToR ¥t | i TSP Job 4FE TH AI
Batch tf@ 79 | (&Y Punch card-43 MTT Program e zrel, (&g «3® Program-43 & 4% Set
card Va3 ZrS, TR 7 Data/ information 8 Control e 41w | &7 73% S Set card-49 B Tt
43T Batch | @XH &TerF Job-a7 fFawag ==y¢f f&g =rs! | Batch Processing operating system €& Batch
2[0S Job control language 7t Program-Steis Separate I AR erarEAE Compiler 91 Assembler a3t
Execute I ALY ALY Desired output o TR | T (wE TS Job to Job switching computer @l T3,
PER 48! System SO FANH WG I IW @R FECII Output KT Punch card I Line printer ¥
Print copy 08 € | @1 Input CQIW output. #¥ Automatic switching ¥C5 T Throughput 3@ =T |

2. T ATIR-9F &S (Method of batch processing) 3

T AR AFOTS I A7 W3 IS (2 (Application program) fidie Tt 73 1 (e ﬁ?ﬁm
T BITBIER AN @ AT vy @ oS T s 4 | JT6 (AT A 7 4 v AR IR
AR T ATHGNT ATAPR-T e T=ig T TH | TALHTSII GF T (X0 ) T NG o Fofs +ea @
wetitafbe P s, Tt e weticafBe FesmR ordt |

Q GG FATHIR IRTFIAANT SR (T , l/‘

@ TSt St IS st IR @ T/ ey e
IS GIBIR T TEG! AG IR @F AL A
RS (@M ¢ TH IR AT FE T : ‘
IPTOIR T T FATHR GIBR A GOl JOB2

JOB 3

m IR G| AT O TAICEBR FIA TR : Input deck

(TerE W T e oren) fafbe-an v .

T IR YT IAYASRANNE A (TS o Read and Cheek

o | m Cﬂ', -.ﬂ W ol ﬂﬁﬁﬂ: @ mﬁ( E "1nputA‘l|o<:'ate 1/e} .
TS GRS TR 4% TR, TR T T R P
AW SHARAOER GTHE T | @ GRER WAy T e T
e e w i, S, - N Deallocate 1/ 0 M
MEA W B S awhr Febte = W O Pimiohoupu
TRCFH B J3g© CP/M €3 MS-DOS 6 -

(e Sty BrBee Sigae #REsR e —JoB 1

(AT 8 BB @R @ 6 (e @I fAdiR output ,
zeTR @ @A (AT = ¢ ' . 5w ¢ 2.5 Fifdmre e Bt W=

Batch processing -4 m??ﬁ?_.lob O AT 6T Inp/ut, Input allocation, Execute one job, Deallocation
of input, Job status change @32 Output same time-4 W(B | &TSIF Job HEM! =!I Function [Rredict
QTE | (T Job stack-a Waiting, (FI® Job executing 432 (I Job finished TR AME | FCA CPU idle 73
N W, IF Proper resource management I I |

TR W@f System SCAF SCAISA @M Efficient 28 ) 9 System-(F Stack system, Serial /sequentlal
processing, job mode ! off line mode operating system T = |



TR FIEew s Wétaf @ gt @

715 WfA5R ersifaws famae ¢

Step 1: While jobs in the input queue.
. Step 2: Do begin.

Step 3: Read program.

Step 4: Compile program. .

Step 5: If there is no error

then execute object code
else give error message and quit.

St'epA 6 : If error during execution

then
gives error message.

Step7: End. i
2Tt & “Program begin” Statement @3 “Program end” Statement &t WW‘@ =G 1 ST |

@ Statement-8% B Batch monitor 4F &d (AT S TAE S IS | @ F%S Automatic job to job
transition-43 7 G o tofa Tt 77
Mlcrocomputer-u‘l [IFS CP/M 93 MS-DOS Batch Mode operating system-«3 wigzd |

2,0 1> AR R4 6 SRt (Advantages and disadvantages of batch processing) 3

R Batch processing-«3 {41 @ SRl (731 & ¢
A4t (Advantages) $

b

QTS Job to Job transition, automatic T, GTEY 42 Job-4q TRl TN FA AW @R S
Manually system ST SRS FN THH ST | ’

1 W Job T4F Output -9 AT, S4F Computer 5 «3f6 Job execute-d4 IV AMF W Input
device S @3B Job-aF Input fAT Busy 21t | (LB B4t Computer-4 Idle oo ST T |

© 1 Input (7T 27 Operator-93 Output *i¥® WY (FIN IS ATF 7, FTA (7 IAY S IS I FACS
AR | » -

8 | § I Problem solve i I |

¢ TS <[5 I , '

Y| Batch processing 3% Operator-43 TTZS! FA JTNTH 7 Cl

91 Salary /bill qt R3S Data processmg - Y] R FA A |

w44t (Disadvantages) $ :

S| Batch processing system-« f&% JTx 47a Job &% 31 T 4R Batch Cof 41 TW | T T& TR
Tyl Data YATHR T[] A4S | ,

| AP Job ARG T A Input (AR 7 91 1A Priority (Job-c!l?.l GG LA T ST execute
9 97 Setup T I A T @W’L‘f (I Program complete CS aa &f# st |

© | Batch monitoring F31@ & A& Algorithm (Procedure of solution) Wa%a &3 |

81 (WY Group WA Solution tfd 2, ITHE Group-93 (W Job-93 (FIH FR & o] I
JOD-(F A FICS T | T AIETR output (TS (WfF 2T |

¢ | Group system ZTSATS SICFAF Qutput NS T 1 |

Y| RS S Fiw I A A A

]q1

O3B Job ¥ ! 26T AT &= Job TF I WA |



@R ‘ FHTB Frsba redew
3.8 & FCH THIAES (Job control language (JCL))

(@ (19 Program-(® Computer @Il execute FICS A O &= AWENH Translator (Like compiler,
assembler or interpreter) WSSIF X | Translator-43 & T Source code-(F Machine code-& Fo8d ol |

Batch mode operating system-9 ST Job stack WA Computer-9 T IFAH TF | ATOTHI0
Job-(F ST FAR T, ey waw @ AoF Compiler FfWBewan v, @i fdfa qm @1 s 1O
Routine (AN 1 Fi9<AIR (TR &) g Instruction wIeT ¥ | A8 wta Program el S @B
Instruction (I S 731 =W, It Job control language (JCL) 3671 | @7 I 2 @3B Job-(F W @6 &1
(T ST T R S T ARG o FAREIZ FA | RS TS5 Program 43k BB AT @ A
JCL Statement I1tH! =1 |

[Job Control Language is a special type of programming Ianguege used to provide instructions to the
monitor with each job, instructions are included in a primitive form of Job Control Language)] ‘
@35 Batch-¢ WS Program It | SR ff®g Job f4fSq Application-4a Solution T3 ¥R RS I

fifeq Translator. Program 1418 Function-8 fo§ 23 | a@emw /O devices, Memory management-s fg
]S A ) &R Job to Job function change ¥3 LT ﬁmﬁﬂ Translator Select 9K &) W /0 Q3R
Memory manage 391 T} 4 437H SISRE Language %ISR #ITG, IS Job Control Language (JCL) .1

Program (R 3= Program-43 Wtqy g JCL Control statement At JCL Instruction set 98
IACS W, TR W TS Program-93 T STIEAE Hardware €3 Software select: 1 & | 79 identity, -
requirements 8 data, S ﬁwﬁwﬁmﬁm :

Example : Job Jf Program processrng -49 ¥ JCL statement, system-¢& Name of Job, Name of.
user, Account number, Needed /O, Needed compiler/ Assembler/ Interpreter etc. T I ﬁw Eull
Agrere RS Computer-a JCL statement fafSy =3 1

fTt Burroughs-6700 IS8T @M et FORTRAN (eliaii steraia fRfiTs Job Control Language (JCL)
Statement (AT & 3
<|>BEGIN JOB ONGC

<|>USER =NOMAN/NOMAN -
<|> COMPILE UPDATE FORTRAN GO

\ 4

ICL | FORTRAN Source Program Code |
Statement | -

<|> Data Start of Data

Y

| DATA » |

»| <|>END 0B

Somaifafs Work Flow Language (WFL)-4 @Ta1 JCL Statement-WZ Burroughs-6700 Computer
system-@ 7S T | Job-«¥ HFTS “BEGIN JOB” Statement-«7 W 2 7@ Job- 49 F T | QT Job-
@3 7% 21 ONGC | WFL Statement-a3 3 TH&(H User-49 7% @ Password 37 | User 719 @ Password
valid Zt1 o% AR A T | OF Line-9 Compile FaI IR | &TSIF Language-Aa St Sett Compiler
AT | TE Code, Fortran language-9Q (1411 @42 Fortran Compiler &7AeW ¥d | “GO” Statement a1 .
Update =1 File 5 fiz 203 1 Object code tefd 2eaR & % O/S Fadfermeita caiam iz v 403 | g
Compilation -& ¢ Error 411 Object code CSf¥ 203 A @3 Program {418 2ta 1 1 End Job kil ?ﬂ'ﬁ g

JRICT 70z |



e Freba i =éafer @ aren @

Q @ PR @™ (Process of spooling) 3
Simultaneous peripheral output line-9% 7ife %% 7o Spooling | Sbooling T Q¥ Y909 process, T
MRIA Batch mode operating system-43 If siae 1% 3 I S 9@ ~wReTs CPU-93 - 1/0
device '8 Storage Device-a3 *Ifeq Synchronization ¥ | T Process-(3 e sIfesmig w1 7w | ¥t
CPU-43'ldle % FT% I | Spooling -&3 B =1 Program «ae, Data-ZiF & sy T3t 8 CPU-
93 IR & /O TYNF &FS M| Card reader, printer Zeifa ofs CPU zte WA #% | e

N
STy Card readerﬁﬁzﬁhro FATE Seoo FE ﬂw MR | o, &ifS ERRTS @i (s¢oo X bo Xgo =000

WWWIWWFWQ%OW/WIW Tape 3l Disk-93 *if$ 22T So0000 AZF/ @1, |
©IRET tape i Disk-@F MY Card reader-93 %7 SHNETS! €32 CPU-93 31ta TSR (¥ Ny qETE, ot
TR @ e oS IR = Spoohng -9 A4 T, C?RITF{ TR € Computer -3 ifs © X S0
B/ . |

Computer (¥ TR (Rate) data process F4T3 8 Delivery ﬁ‘@ I/O devices 1 Rate -9 &z ace 9
Delivery fte siica A1 | :

X [ 1]
P 0o ]
, (@) [®)
Cardreader ’ Line printer

* f5@ 3 2.3 non-spooling

Card reader Tt® Memory-CS Data transfer rate @R Memory TS Printer-« Data transfer rate fsa
- AR TG G System-93 Synchronization-43 8447 | Wft&, Card reader @ QW g, Memory R T
AR FACS A | ANEF, Memory (3 T i, Prrnter 71 ITH &RA IS TR | Sender @ receiver -97 Speed
ST IACS R | SRS R IR, Lower speedy device-93 &= Higher speedy device -3 Idle AFTS A |

Disk
A A
i 1/0
I [N 5 s s o A
. O <
Ca‘rdreader’ S CPU Line printer

foa 2 2.9 Spooling
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81
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Y

)

LA

LY

o |

M

Job

Job ZFT WERRET Instruction-@a Set, T ¥ Serial systom-4 <33 Rk Tz e =
(Job means a set of instructions which execute at a time in a serial system.)
Batch Jt?

FERETE job aFT@ I batch tofF T, T Batch processing 917t execute I |
Synchronize 7 ,

Tq 76 system-93 WM Data transfer T R¥, O wimd oifeq AwNey I
Synchronization T | ' I
Throughput $i? : ‘

Operating system wiat fAfW8 swicar (i e sifamie | : .
Turnaround time 97 ‘ ‘ [Riiftat-o]
Submit job-&7 % ZT® Output *4& A=CF Turnaround time 3¢ | '

JCL Sty » [[1fTa1-2008, o, 09, ob, 3o, 33, 33, de]
JCL Tt Job Control Language, Tt @It Batch system-4 435 Program s Sy, Program -
(F J4F PR O AT 7 T | ’
W3, Batch processing system-¢ 43 (oA (ATE T C&IITN transit 9 ¢wea It o9 device
IR (¥ Operating system-a7 &) g frwwerard wram evarem 70 | @oR fwgered fRwice
JCL 3t Job Control Language I | elteras program '8 data, St 8 #ta JCL fATs= = 1meat =3 |
Spooling F? o [A=RfiTat-300Y, 04, obr, o]
%5 Peripheral device-47 T Data transmission-a3 e 157 T STRGRTS! (AN (A,
O 7R IR CPU-ER o1 TR0 G e aq oifs % a1 &t w1 7w Spooling |

JCL Computer 3 & § oy e wtar , [Rrmfiat-ob, 2038 (w1fR)]

Name of Job (&7 =)
> Name of user, Name of account no. (TIYTTT W 8 R )
> Select I/O device. (I7%® I/0 device)

- > Select Assembler or compiler. (W(Compiler 8 Assembler)

TS ATR-a7 Rowf 7 & Ry

(i) Main memory. (iiy CPU.
M ATAFR Frebx 3ore | Qe :  [AefiE-2009)]

Batch System 7 FSFGET! Job e 1 T | ey Lafis Bom Rl w7 Tt 2o 2w |
Batch Processing Operating System ©% 15 RS JOL =Rl Program-%taite Separate I Q3%
AT Compiler 1 Assembler @1t Execute 3 A 1Tl Desired output tsfd Tt | \

e = eHIERRTS o | : [AetfRical-2050, 2033
faféx Peripheral device @3 247 Data transmiission @3 w0 ST @ SEImEsTe! (7t (7,
ST I CPU @7 S "R Sfc atie « «if 3 v oy =ifer arera 1 24 | '



@8 FfEBR Feow AFReWR

fo@ ¢ 2.2 Data transfer FaC8 Spooling IS, FT&2 Card reader S Memory-CS Data transfer rate
@3 Memory ZCS Printer-9 Data transfer rate fiSq Facz 7A@ ¥ System -9@3 Synchronization-4¥ €49 |
iR, Card reader (8 @ Data deliver ¥4, Memory same rate-@ Data receive I9C® X(J | SHfATE,
Mremory g Rate-9 ‘Data, Printer-G& Delivery A%, Printer (31 Rate-4 Receive ¥ Print 308 I |‘21f'71‘
' Sender 8 yeceiver-uﬂa Speed difference T, ©IRC High speeder passing < Idie A WK Low speeder
busy A | B T TR AT WA T idlle AITS AT |
5@ 8 2.9 Data transfer ¥3T& Spooling-43 NI, (I Card reader-43 data, disk or tape-4 AR I
o Mefnory-cvs Spooling data transfer TR | SfWF, Memory X© Output (Printer)-@ Data transfer-3
Y 774 Tape or disk-4 AR FI Spooled-a3 LT Printer-« data:tran'sfer AR |
QI T @, Card reader W"Pﬁ disk 3 tape-@3 ifs wwe awr printer S tape I disk-43
sifee wwe At | wdfie Speed increase 9@ & Media T Tape or disk IR 1 TR, T TR
Spooling -4 m I | |
Program 3t data-7&i@ @R Main memory-cS W /ST Disk A Tape-&3 LI Process FIT &)
Computer-4 AISI 2 | WA Processing 'résult main memory XS TP Printer-a 1 WﬁN Disk 4t
Tape-9a3 T AISIT T 1 Input data 3t output result-(¥ tape 3t disk-9Q FFF FAI2 Spooling I |
Disk 31 tape @2ItR Buffer WA I92@ 41 & | Spooling process F=ASIE IRRRFRAR 7B S (TF
T | FCE3 BT WS Complex e w18 User -3 f@5 Very simple. '

[Note : Hardware- Mechanical 1/O devices Much slower than CPU. Read 17 cards/s VS. execute
1000s instructions / sec.]

Sppoling-*ﬂ'ﬂ ATAIEATS (Necessity of spooling) 8
CPU @22 Main memory S&i8 (Af# ifsmaiy @ a3=es | swfacs, 1/ device - Keyboard,
printer To7f z& 7 STy device | ¥ fAraife7 device zT® ©IBI Main memory-CS PR &l ¥R
firdfe 919 (@ CPU-(F SIYF TR 4TA So1 FCS T8 | 4TS CPU-«4 Idle ¥ Jfa I | setafires,
formeif5s Device (9TF Data-(3 Magnetic disk a1 Tape-@ & F G (ATF Main memory-c® At
i @3 ‘ﬂﬁ@f@ TR Output-9 ziWTCﬂ?‘l cFL@ (Ml T, (@ ifers Disk A Tape (47F TG Main
memory-CS & 3t ﬁ, &tw w33 4TS CPU (W3F (T (40 ©idt ¢ celiam faca fodie 3t age disk
tape-93 T Output-& T WIN FC2 | T CPU-a Idle AXT 0 A1 | Wie @ T Comput.er-A

93 Performance SAS6! Jf& 17 |
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-81
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(34 Batch processing I A?

FSPGT Job-(F Itd «FB Batch W Input A8 Automatic switching system-@3
T System-cas Efficient T3t % | 46 Job to Job transition manual -4 *f3TE Automatic T ¥

" Input ¢AAA 7T Operator -3 R (FIF ITG QS = I Operatorﬁ?ﬂ TG FACS AN |

Batch processing system -7 JfR4i-orRutef frd | [QieRITaI-2008, 0, oY, obr, ob, 30, 33, 33, d¢]

(o ) 2.2 S 959

JCL-97 Brwry @ T3 fe ) [W-QOO\'J, 08, 0%, S0, 2058 (°fR)]

Gl s |
‘ﬂﬁl@[ ‘ﬂ?{ & LT EaEH [areifATat-2008, ob]

~ Operating system-m Wﬁmﬁmmﬂ@? ’ [=r=if¥iTa-s 0]

(Bom s ) 2.0~ TR BB |

memﬁj

31

)

Q1

9|

81

¢\

.Yl

Batch processmg system e - [ARAIfIT-200Y, 0B, S0, 53, dO, 2038 (AR)]
W3, Batch processing system BwR A I :  [fil-2058 (*IR)]
Q3 TR SRR §EY | |

Batch processing system-a# &% foe |

i.nzwml

JCL T TR I T, A=

sl o vy

Spooling-47 g e | . _ [AIifRital-3004, o]

(Fen mamo ) 2. 7 S 43

Spobling system 3fa 3% - [AfRTal-2009, oe, 3039, 2038 (AfR)]

JOL-<7 J37H e |




.0 §f¥3t (Introduction)

IO AW (X 73 T Computer MeTt TR, ©f 75g 37 weets f&e & | e TR Computer-
TR @I G2 Program-FR Execute (fRi7) #3Cs e | @afbai@ Program-2 Computer system-
control IS ¥R system-&7 IS resource-TITF access ITS | program fA&tza cww@ process @G
o swgd fmm | @3B Computer-4 Wi T Process execute TH 2AE | Multiprogramming
operating system-43 T FATR Process management @3 CPU Scheduling | 5 CPU ¥y Process-
@¥ WY Switching techinque IR T computer-F S (1f* broductive I AMS | process-3F TS
©Ite] Stvf |1 W 3 '

(i) User process,

(i) Operating system process.

Operating system-93 @3f wwgyf e == process-&TFIiE manage T @ TR Process
management-ax ffey fREarfs, @wa- Process scheduling, process communication, process control
block (PCB), Process creating @32 Process termination fita SiteToe w1 g0t | St ¢+ita fitd CPU
scheduling-a3 f& algorithm ¢ s 1 43R SIwa T fTas SicEAt F1 2R |

9,d & (Process) 8

fAiza® i program-F¥ process J@ T (A process is an instance of a program in execution) | €35
process FAIIFTS Program counter-4% Current value register 3R variable -93 g e | erere
process-49 &7 Virtual CPU s, process-IRY AW switching-a3 e I AF CPU | | @ Program-
STl execute TR, CISTTIR TR process-a3 Components. TRESIE Je1cet <ol T, fRizas it Program-
(¥R Process I« ¥, I Program center-&3 Current value, reglster aR vanable-uﬂa I ifde T
process -(F S8 ﬁﬁ’_:{m define T (TS 2R, @ATT~

> A process is a program in execution.

A process ia s unit of work. .

A process is an instance of a computer program that is being sequentially executed.
A process is a program that is running on a computer.

A process is an entity that can be assngned to and executed on a processor.

YV V.V V VY

A process is an executing program including the current value of the program counter, registers
and variables.



e TG sy TERemE

" Process faditza fow mat == 8

One program Counter

™

(G

A

dm

=

dm

Process switch

5@ ¢ .5 TR erem Multiprogramming =&fets Execution

3B Process-aa Wy FEfERIS Information 21t |

> Program Counter
> Stack
> Data section

ez fotam STRITE Memory-CS Process (ATl 24 3

Max[

Stack

heap

data

text

f5@ ¢ ©.2 Process in memory



_ T TICASNB @»
0. AT WRYTIR (States of process) 8

Program fe/&itzg 71t 7Y process ©IF state “f¥a$H I A | (P process-9F state T S current
activity ¥ | Process execution ¥ CPU &% I/O Bursts-43 «@3fG Alternating sequence, T CPU burst-43
I ¥F GR (N9 T AT | TSR, TSI process-2 new, ready, running, blocked or halted-93 @ @iN @3B
state-9 4IFTS TF | Ready process T8 AT i process, @6 CPU #1\e%1d &) waiting ¥37 | (T process i
CPU Allocate 3% Itg, Gt Running process 31 &¥ | % process Witg, 3l 1A blocked 20 <N |

% System-4 Suspended state AN «3f state 7 FF A | FIF process TI=R suspended T Lol

T4 O/S #F IR system-& S process AR, 47 system-«3 load FNTHR & process suspended
T T | (T process-4 YRS fwfafs ¢fb state 2w —

(i) New, (ii) Running, (iii) Waiting, (iv) Ready, (v) Terminated

Terminated

Interrupt

'\
yO evert we

5@ 2 0.0 Process state diagram.
Process state diagram (primitives) fAFeas AR T g

Terminate

Wait for
resource

Create Blocked

Process
B Resource

becomes

available

fom 3 ©.8 Process state for primitives processes.



vo FATHIR BT AFHSTR
Non-pre-emptive scheduling-43 &=} Process state transition ft8 (aat o1 3

Terminate
(Call scheduler)

Block for resource
(Call scheduler)

Create
process

Blocked

Resource becomes available
(Move to ready queue)

fo@ ¢ ©.¢ Process state diagram (Non-preemptive scheduling.

> New : @ state-9 process-(F create T T (The process is being created) |

» Running : I¥9 (F9 process-9F instruction->A% processor ?F@:?F sequence SPICE ITWE FUCQ

' (Instructions are being executed) |

> Waiting : @ state-4 process g event R¥GS a1 & ST I (The process is waiting for

some event to oceur) |

> Ready : I49 Process running state-9 TSR T 7w *HS2R4 IR GR processor-a3 &) ST
AR | T2 (I Process blocked 31 Ready SEI T, BIF (A2 process-(F ANAFSITI AT I QRIEH A

Suspended process I (The process is waiting to be assigned to a processor) |

> Terminated : Process-4 State-4 I execution ¢*I¥ FR (The process has finished execution) |

fta form ST Two state process model (AT 271 3

Queue

T

Pause

5@ ¢ ©.v Two state process model (Queuing diagram)

Enter Dispatch Exit
—_—



AT WIS vy
©.%.) YT RASTACOA LITR (Steps of the processor management) 8
TS AT (process) (5T AT (Processor/CPU) ¥ 2F | Processor 2 @35 Hardware device,
T instruction-TTRCF IR T T execution IR AWM I (AdIrSt AR | 4B processor 9IH G
procees qt Shared process 3t Multiple process-(F execute FATS AR | QU@ Y32 I STSIEP proc.ess-czts
@35 processor ?@/?5 AFATK T FANS. multiprogramming T TW | W 92 I STSIEF process-F
multiple (I8) processor ﬁW}F GIACR T TS Mutiprocessing < ®¥ | Processor management-9a9
To BT T overhead 495 IEWR IA T ATSIF process-(F processor-43 FH S (Time slice)
fefers wam w1 | rw@ 3gfd QPR (Multiprocessor) '8 Memory management-&3 FCEia IR TG
Throughput 3@ a1 | wibe ot wwiges fafite@  Subroutine-&  Share ?RT, St
(Asyncnronous) IR famaet w41 72 Sy e interrupt-¢F @@ F912 Processor management-«
T | SRl (I ATIER 77, (@19 AT 51 T A exeucute W,EW @3 et A, ©tF Ready list
30 | @ FIEBS Processor management-«3 HKIT X0 ATF | ‘
AT ST 20O Processor management-&43 & B} (Objective) It Processor management U]
T (Problem)-eteiits fsfARwera 6@ =1 T |
(i) dTSIF process-4ad SIF (status) ESERESIE
(i) dF© GTf%Wk (Ready list) (33 519 (run) RSTR & process 457 (selection) ¥ |
. (iii) - Inter process-4% NN (Cominunication) Co-ordinate ¥t (Enter) Process-ﬂm RIA]
MEKEASEIRE |
(iv) IRWFS FAY (L7 Running process-(3 ARSI ‘iﬁ@ I |
Operating system-93 (3 component SIf® F@ete ™7 wa, SITF Traffic controller I | Traffic
controller-43 (I 1™ process-AIRLF Ready list (ITF run IR &) {4157 I, SItF Scheduler I | Traffic
controller-« fAxfERs wexaten Ate- | '
1. Process ARt syl #{taweeq (Ft=iet A Technique It Mechanism |

| 2. TS R FAR T 9 scheduler processor dl process-493 &« allocate ¥4 |

9,9 &0 8 (AT W4T 14T (Difference between process and program) ¢

&M (Process) $ C‘iﬂﬁW fadie® @1 program-2 TR process | (A process is a program in
execution) | (2N FISBIEX ST T (Current value), register 43R variable-93 IR process e .
ARS8 process-dd WY Process stack, temporary data, (I¥=- Subroutine parameters, return address,
gl 5o (Temporary variable) 8 & 551% (Global variable) Tenfi s | cenaewa s 1'%
Process-(F Associate T ¥1¥ | Process 45 Active entity.



U : B e w TR ewR .
(@R (Program) 3 SRS QbR safers «3fe ARRRFNA (User) ciam fidir =7, g «afo
Program SYtA1% @B Process 7 | TS Disk-« 7R File & T8 S (Content) fata program =if&s |
«a3fB Program-«3 fditaa F& o1 7t 63t 2@ &+ Program W 2% 71 | Program @35 Passive entity.
AR &% WFIA Process 8 Program-«¥ 4y N7 ORI T 3

&0 (Prcess) CHIE (Program)
51 (il fA1za® (executable) (PN (AN | 5 | IFSIGT data € TR 700 20bx Cefiali™l |
TR YT | ' | ‘
| Process 43 Active entity. 3| Program 93 Passive entity.
© | AT FOPETE state (VTN 5T | © | (e YA user-«F T T BT |

81 Program counter-93 Current value, Register | 8 | Disk-9 F%® file @R O TAWN ffm
@R variable-4% ST process A5 77 | program *If&s =7 |

¢ | CelelE WG 7’0 Process-(3 associate ¥4l | ¢ | @3B program IR @@ ¢ W 76 TS
|1 CPU-99 I  process WS{C@ ATy S program =g A 1§
switching 31 T17 |

b | AT G HeNI FIY | Y| Disk-4 FaM® L program, A6 beTI 1Y 74 |

©.8 ST ICH 3F-47 O (Information of process control block)

Process control block (PCB) %1 @3 Data structure, I process fase fafeg s ot At a=
afp Operating system ¥$% toff @ fwifers ZW | &f%fS process-2 Operating system-@3 7<% Process
control block (PCB) RReTa Bogif*re T «ite | «3f6 48 process Rata @ @ information-wten ecarer,
Operating system (7 3@ information-977lte @3 Data structure-a T AT | 7 Data structure T
Process Control Block (PCB) 1 Process descriptor | TA7 (I process (S (create) I T WK initialize
3l installed ¥4t T, ©4F Operating system ftad & process-43 & Process Control Block (PCB) teff ¥
@R process 9« AT Life time €T fafeg Run time information TN L AT | IIF (FIN process-499 IGEIEY
(17 (terminate) T¥, ©47 PCB 5 release T ¥32 THH process-43 &) 7gA PCB 0o 24 |

Operating system-9 @TSI® process-(& Process control block @1 B#igi#F 1 & | PCB-(F Tack
control block (TCB) 4t Job cohtrol block (JCB) Te7ifis et 70 | @36 PCB-93 W«J (¥ 31F4 information
Hefre A, foag o ol ol & g

3 | 7T Wi (Process ID) 8 &1 SR 35 Unique number 3 Process ID 3t Process number 1T |

| 4T G (Process state) 3 €36 Process-new, ready, running, waiting €32 Terminated (halted)
Tt SR TS AN | ’

© | el FTBM (Program counter) § (N ITEBIF (I process WA AIISICS fadiz @, qIF
instruction-9¥ address o 34 |



AT TFCAGTHB Lo

81 2T @feEd™ (CPU Register) 8 Computer-93 Architecture-ad B2 % wta register Rfeg

49 ® A | O CPU. Register-9 Accumulator, Index Register, Stack pointer, General purpose
Register @R Condition code information ¥It< |

Pointer Process state

Process number

Program counter (PC)

CPU Registers

CPU Scheduling Information

Memory management information

Accounting information

/O status information

List of open files

O
O
O

fo@ s v.a Process control block (PCB)

¢\ AT FftSFr Fa™R (CPU Scheduling infromation) $ CPU Scheduling information-<=
4T Process priority, Scheduling queues-43 Pointer '8 SJ17} Scheduling parameter S8Y& | .

b | (TR SOITSTTrs Tt (Memory management mformatlon) 8 G WYy Base register 8 Limit
register-49 T1w (Value), page table '8 Segment table SS%& | ‘

9 | SPIFIST ZTFAGET (Account information) 8 &% W45 CPU time, Real time-93 #f&id, Time limit,
Accounts number, Job number 31 Process number e faataa waifr 2 |

b | WIR/8 IBIHIT FFFACIF (/O status information) 8 TITH &) WIS (GoIZT (Allocated device)-
LR Siferet, Open file-93 iferst Eopif w21t 1/O Status information-«3 T4y <GS |

Process control block (PCB) 4IRS information-43 repository RGR & 3@ @R Process to
process-4 PCB-4d information- @ OIoN] RS AF |

©.¢ PR g3 Gt FCGEIER 6@ (Function of scheduler and traffic controller) 8

fat® Scheduler 3% Traffic controller-93 TR ST Tt 2 ¢

©.¢.» Fife%aR (Scheduler) 3 |

T GF§F process AR (running) SRER TeTR T Wi Fitzd &) efge it B4 Operating
system fAte? e @=el I @ Process 5 &9t €1 7@ 1 Operating system-43 (@ @ied @ e agd
FR, ST 1 7w FHfE%aR (scheduler) | STRTER TS P 8 SHP FAFIOIT AIZIER ST AYS SIFH
A Process-STEIIR S04 &N B &) Scheduler-93 TG |



u8 - w{TBT FEET SR eTIE

fifbew™ =M (Function of scheduler) 3 Scheduler 75 @1 =4y ¥ —

(i) @3 Running process (¥ REAR *AISITS Ready process TS (I 517 (run) TF, e 33,

(ii) AT Time slice fdiae e ik 3 process-A7 & A FEF1 TR PR I FAR, © Rl o |

@3B proces-47 & S Time slice ¢ T Time interrupt X6 &3 &wH IR T (AT LTTRSA
I (Reverts) I *P5Te) fite @ wgRId Ready state-a BT T | T4 @35 A R & suspend
(blocked ! ready (T (1% SEW 2ITS), O Ready list (4T 5 @36 process ¥rere™ 63 Running status-
@ W T, T & &TPR (Free processor) TIRW I |

S cretfe (Scheduling mechanism) 76 BT =iy w4t = | Tow (@ Ready list 7ef3B A1 |

(i) @ Bt 3 TUHR processor IF (free) T, TYRR Ready list TS 4T process-CF running TR

(ii) R Beitw 8 7472 process TF (free) T, TIHZ Ready list TS GTATACTISIA (random) FH T
wifie, scheduler XIS Ready list 2T process-(F running WTEMH F#1H ¥ | scheduling @ 8 bR
~ Brwera fefers 7% scheduling R (@ FN GFC TR I @S AN | T 4P WS QAT
Ready list-9 9IF73, ©4F scheduler-cF2 Scheduling policy IR I (I process-(F running FHCS ICF,
ot fdiret = aTe T3 | AR RSy priority Trete™ To7 fofe v @ wiw w1 T |

fws= fot@ State transition diagram-4% ML Scheduling policy St Scheduling status GTRTTA &4 |

Hfee WiR/e
43 T AT

5@ ¢ .t & Scheduling state transition diagram
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AT TITETHS v W

Scheduling policy ' Scheduling priority fF=ffs f&m (Factor)-«3 $+7 fAseiier ~

(a) Bought, (b) Required, (c) Deserved

(a) Bought : I THRW &N I B priority T I |

(b) Required : IRTFFINT Fg SIA priority-9F ST &WIF I |

(c) Deserved : (2B TR (job) T TRSFTSIE B priority VIR A | TSI, TIH (3116 TIZA I |

a%f5 A (job) T TN (heavy) /O bound program €3 WK @b &EF & Y7 @G CPU Bound
program IR | BT A throughput *eXR &) TSI priority e Fate =W, TS AT job
fif¥rs zx 32 job-TTLER T T TF |

.t 7 50 ready 9= Blocked state-(3 T+ It B 11 TWIR | Blocked process-ad ST 24 Terminal
1/0-93 &= Blocked, disk 9 tape I/0-949 &« blocked @R paging I/0-4% &= bolcked | ready process-(¥8 fow
SIe! O A TR | Q%ET @-CPU Bound, High priority /O Bound '€ Medium priority /O bound 1 Fif&®feig
3 Rde a2 Ready list ZTS (FIW Process I A | A«TS, High priority ready list 1 21%tsl Medium priority
ready list, S8 ¥ YRBCT AT Low priority ready list 9 21 | T%(Eﬁ Scheduling Algorithm-4 JF@ Si& e
*(f3f5 9992 IR Paged memory management '8 B1&x iRk Operating system <21t 11 TR |

o.b R f5ua P 1/O Request RIGR I Process 100 ms-a3 (If 310 5ot @t wrgrirerca CPU Bound
s ¥ =1 /O Channel 8 Device-T2(® I¥ IR & CPU Bound &R #Td8 /O Bound
ATPFTRTE Run I3 | I 37391 1/0 Bound Process-7g blocked SRR AT ST &7 1/0 F$F request-43
s{*€8 CPU Bound &% processor AR LA MR 4k «fb 500 ms =& 517 TS AR |

©.¢.% §if¥F= ITHEE (Traffic controller) ¢

Traffic fR¥&® (controller), &1 @ YTRTER TP AT R4 3T | Traffic controller-943 31e 1 TerF(G
AT status AEFHY F, process-(F ANIFSIR NS (suspend) 8 AR WHE I G ATHATIA W)
GRS T 1 8 TN i 4 |

ANRFOI FS process-(F AT WA I &+ (A AN process T blocked S=rgw ficafes, & e
Process state-93 @3f5 Snapshot (T1F State-word 1) FifFS IR FIH FICS 1 |

Traffic controller-3 S ¢

Processor management-9 Traffic controller f&f@R® Ftersten =iy w1 —

S | YTEIS TP, FBTIOM-93 HIS A@H I (Storing process status and track) |

| ARSf FANCA (@ process G &GS SF (ATF running T #ifF1fES 203, ©itss 74157 33 1

© | Time slice (¥ T (I rrocess-(F block 3 ready (AFS) SRFW TS 0T QI AIS F4F AR
v St AR, ot fadre w4t

8 | Inter process communication-43 Co-ordinate ¥ =ik @3B Process-93 ARG ST
Processor-(& YRITS! WL A TP K Data @ Information SWIH-2WitH W A Inter
process communication = | Traffic controller, @ Ffqt e I |

-0, AT PifEERR e FifEERR 8 (Process scheduling and scheduling queue) $

Operating system (O/S)-93 @¥f6 G (Fundamental) ¥1& Z& scheduling | IITI FIR TE2
Computer-93 &% resource-(3 scheduled 91 Td A1tF | CPU ®=@*32 @3fG Primary computer resource |
&4, CPU scheduling 251 Operating system design-«3 S«ey @W"L‘f fe

T TP S Process runable T&, 37 Operating system &2 &8 a1 &% process 5 St run 93 |

Operating system-43 (¥ =i (part) @ <37 %1% (descision) (AR &) I3 AF, SITEF scheduler F&T
T¥ ¥R scheduler (@ algorithm XA I WS, SIP Scheduling algorithm 71 | scheduling ?% Operating
system-43 &g Policy 932 machanism-93 %3, T 0/S W @717{ Computer-93 I ST T (order)
fRege 303 |



Scheduler 2 @33 O/S Module, Tt #FRSITS (T Job system-a T FICA G ATTSS 19 Process
run A9, O select 3 | scheduling-93 Primary St} 271 System performance-(& Optimize 41 | fAfy
¥R scheduler ™1t SLABAR *t€ Scheduling queue @R Device queue TiE SHTETSAT &SR | =

Scheduling Queue : Ready queue JITR T & FTF process-&T1 4199 FAIN &), (LA CPU *ihsTa
T ready TR | Wik @ e process-%TeT, Tl ready 93 execute RSN &N F FAR, (T FAde
Process-%Teits @5 List-a I T, 3 List-(3 Ready queue 351 &4 1 @ List FYRI® UT 4019 Linked list |
435 Ready queue header-93 ST4f (FIF List-97 &9 93 (¥ PCB-93 Pointers W= 21t | &ters PCB-
@3 9% Pointer field AN, Ready queue-«3 Next process-(F point 34 |

—_—] ;‘/\l —
CPU

Ready queue
_——Q‘—* ¢
1/0 1/0 Queue
- 1/0 1/0 Queue
S o
1/0 -1/0 Queue
f5@ s ©.» Ready queue

“Ready queue-¢¥ First In First Out (FIFO) Queue TR 4 (I I (7% | @3> Ready queue-& FiFQO
Queue, priority queue, tree, stack =R 3B Unorder list B w3 (implement) ¥ (TS AT |
YIRS Ready queue-7 TT4J & %1 Process- 4Tl SRET I, T CPU-CS Run 917 & St 90T |

Device queue : Device queue T @ 7o& Process-"Tt&a List, (Futen @i fRfWR 1/0 device-93 &y
SAFT IR | ATSTF device-97 eI Device queue TR | device I Dedicated device &, ORET &
device-43 Device queue-C® IR 436 R Process AR 1| I Device & Sharable @, Siege
Device queue-(S SHF process AFCS AN | _

©.5 7 5T@ Queuing diagram ANA! T@R | ATEE SRR I (Rectangular box) &=t Queue 31T |
T 409 Queue (TG TR 3 .

(i) Ready queue (i) Device queue (A set of device queus) |

8 A1 Resource I3 €32 arrow BT system-9 process-STaTR flow [_/| -

(@9 Process 20 (AF system-9 &3 I @R Ready queue-C® SIZM (A | TG Ready
queue-(S SR FACS AF I&F [ AT CPU “ewi & it (selection) 1 &8 | CPU running 2%
9 &0 1/0 Operation &% w317 &y Ready queue (4T I/O queue-CS move I | /O device-93 service
“MNSTR *I7 WA Ready queue-CS *INH TR | (FIF process (I 7 26T 48 | @ CPU-I/O cycle He0S ACH
AR execution (*ITT system (VT @ LI T |

e Pt g3 arm Fiktuy (Process scheduling and scheduler) $

ol FifSeR-a7 Sy TR @ A @HIXF Processor -9F Process o BigW (response time),
throughput @R Processor efficiency st w3 @ process-R R =@, St assign 91 | =S
system-4 scheduling-a3 « Frefernt fFaffe foa gue e g = -

> 1 9B FAfE8feR (Long term scheduling)

3 I-faresn! FfeSfr (Mid term scheduling)

o | =Torf fAfESR1e (Short term scheduling)



T AFTACCHS vq
.9 G FfE*A R 95 STE (Race condition and stalemate)

& fraws ewged 7% R¥w Race condition @ Stalemate-«@3 Wi < fty wceTs= w41 791 |
©.9.5 G 3 (Race condition) ¢

T 76 Process-a3 scheduling a¥a 53 W86 (critical) T (¥, scheduling-«3 Rfey Fofem s
Sy 7o woea amim 3R | 42 A STSIHT process-93 AETF A AT (explicit or implicit) ©BT comfae
faef eerifie (resource sharing)-93 ¥ Race condition “fR@frs =& |

v2 a1 oreif¥S process W & GFZ INCH (I Shared device T file-(F access FATS 51, O (@
process B STt access AT, ©f )i fi$a I3 process-TRA SER Bo7 SR (A processf =Tt race
IR, GG ST Service AR G W6 @ AN @ Service AN 7 | Multiprogramming system-43 Q&9
process fdis= watw «fif¥fSts F=1 =@ Race condition.

Main memory

Supervisor

Print re :
" Process-1 __2%

Printer

Print request

Process-2 |

T

f5@ ¢ v.50 Race condition.

Toim for@ 1'% Process multiprogramming %03 51 Site | '8 process-4a @ eqwi@ @3 printer
SR | ¥&W process €I AN print FAA request BIFRT | Process-1 @ 2-93 scheduling-43 Bs7 fi$a
Process-1, Process-2-43 *t¥ 3t #ta print I 7 IqW@ | UNERGT ATGF process-47 & printed
FINTOR Bo17 RAFYSIR Print out 6T AR | @ €HT7E FRoTewe SRR QI AT & Shared resource-(F @
C¥CE printer IR IR AOTFOII (A RSN ~M8) request IS T | 749 «FfB process-9a
resource TR ¢*I¥ TR I Print out 7= T, O process ?F@:fﬁ printer & 3! free A | Traffic controller
Rl Operating system-« request W3R free-399 S T4y IA |

AR (AT JIRS WR- 979 43I resource IR & «FG Process request 0 Requested
(SRAIEFS) process-B FafEwOI blocked SREW I | *ASTS Resource free T Blocked SRR
process ¥ resource IARER ENT"T AT procéss-ﬂm W NI A g @ MR T
Resource IIRIEF T 3}5 F91 ], SIS Inter locking 1 Synchronizing 61 |



Y FFTOR BT TEReIR
| 9.9.% WHIRE (Stalemates) 8
AT (stalemate) W w6 w1g, 799 1B process WEMtE @i @FB resource AIRIET T LA
IR, T IS efemg = |

A (request) I € TE (free) 33t operation “TAIRSIE Race condition 7 41 4w FCe R
| @3 T T race (A (AR, IS ST (Stalemate) It Deadly embrace 9T TF | '

PRSI

Arl| | ferbmacs sy | >
Ar hﬁ"émwma]\ ror
a3l | @01 & I‘r
an| |_sferTe |k

N

ATFA-A ¢

(Br1 [FrC freRTE St N
Br2| [_fordmus semiv 1 —
B | [ +1% from
4| | T ReR Te
| R
f6 2 0.3y wEeRY

Process A @3 B SItIY (request) 341 8 Y& 41 (free) Operation-93 AIRIT sharing ¥ printer @
Card reader J79%I7 TR | Process TCE =S & scheduling-43 T fRFea ﬁf_;i TR AT T1T—
(F) Ar1, Ar2, Ar3, Ar4, Br1, Br2, Br3, Br4,
(%) Br1, Br2, Br3, Br4, Ar1, Ar2, Ar3, Ard,
) (*1) Ar1, Ar2, Br1, Ar3, Ar4, Br2, Br3, Br4,
(¥) 8 (¥) Sequence-TZ I&f YR Adwey +Iw +7 |
VI (°1)-97 CF@ process A-43 Ard, T® NI 16w AES process B-93 Bri WEITSA blocked SREN
YR | g 7 9w @3B Sequence fTAET T W W wF Ar1 (process A RBR TRRIER W request
F9) «R Bri (process B ¥Rt Card reader IRRIEFI & SERIY ) SRR AIEN S Ar2 (process A-d3F
Card reader IR T LAY FIET) LAY WICH, SI&TH Process A T2 blocked X3, IR ST (AR
process B € Card reader I9E® TR | AR AR I Br2 71l (process B-€d Printer TIRIER &)
LAY L) ALY A, SR process B I9€ (blocked) FR, TR W9t (ATF3 process A FGT printer
IZS R | A, @ wmwﬂﬁwmu ProcessA\'3 B Tewi% blocked SRET TR G2 ATSIF3S
ATAENA resource TF RS T ST FIC4 |
Multiprogramming system-4 fRfSFeIta Stalemate a1 o1 gl (1 fice. =ia | g @ o1 TIgicRR
o T G T 6 I T (2 1 @ ST TR & e Research TCE |



T WITASTAT Ly
o NFBeiifR-97 W T NFHe@ 4rFR IRET A% (Manner of using multiple

processor for multiprogramming) ¢
T G e running SEER TSR T SR execution (FR)-a3 & oGS AP, $49 Operating
system fterg Fai® a2t W@ @M process B g fidix x| Operating system-93 @ &ied @ e e

F, Ol 47 ]W scheduler 432 scheduler @ algorithm JJIZF T @ operation g I, SIS Scheduling
algorithm =1t RN

Scheduling algorithm St *td i3 Criteria 31 Measurement iz iizets=t ! YT | FEY Sige
Algorithm T35+ #1 &= Scheduling criteria-%teT I<219 41 <7 |

@ (@1 Scheduling algorithm-« FsfiRs e A 8
> | GT#% BIRT (Response time) 3 Response time & responding ¥F I &+ QRGN ANY | LTSI
User-a3 Response time T© 3 ¥ ©© ST A2 Interactive user-id AR QAR LT |

R | 6aftR BIRT (Waiting time) ¢ ¥ W8 & Ready queue-ce ¢¥ »ifamidl g 2 I, ©IF Waiting
time JT7 | Waiting time % 3% (3, algorithm ©© ©Ite T4 |

© | B wOrRI®s B1&W (Turn around time) 3 (1% & Submission (AT & Completion (ff<z c¥)
S (I TR ST, 12 Turn around Time | Algorithm-@3 Turn around time F1C! eTaTem |

8 1 g% (Throughput) 8 43% 3w fdiz v (executed) S ’f{m TR throughput | &f% TR ey
Job fditza siant T 3 =W, G1¥ Scheduling algorithm © it 774 |

@ | 1% RefHwmizrerss (CPU Utilization) $ CPU-F T© &f% www 4z busy IR W $© ©iteT |

Y | (FARTT (Fairness) 8 2T brocess TS O APTSIPAE CPU-(F AIZR IS I1TF, O G Q> |
41 Enforcing priorities 8 Swex priority 3§ process-(F FIR ST LAY Cﬁm [ |
¥ | Balancing Resources $ System-43 #3# resourceTe IS J{T busy AT |

ARG W8 WAF Criteria IR, (TN~ Deadlines (Maximize deadline met) predictability (Same

cost and time usage no matter when a process is run), overhead (Minimize time processor busy
executing OS) Tepifi |



q0 | R n— g

B =fs e e ¢ ]
S| AT e [QRfTa-2009, 05, S0, 53, 3]

frdiege @R Program-(32 Process J#T T (A process is program in execution) | Program
counter-a9 Current value, register @32 variable-99. A9 process 5113@ T | 9=fIS process-4F
T4l Process stack, temporary data (I%w— Subroutine parameters, return address, temporary
variable @ Global variable Te3ifi Wi |

Q1 el Ry

Disk-4 RIS file ¢ © $AmA fAt8 program *f8® | Program @@ Passive entity | 935
Program fA31taR F&t ¢+ 7 26T %I W program F=ig T 1 |
9| Process ¥ @ ¢ At Iy

Process 7 4GS, ¥ 3

(i) User process 9
(i) Operating system process.
81 Process-ad state-oTvia 7% forg | [aeféTRt-3000)]

Process-3 state-&TeT ey Gl &1

1. New, 2. Running, 3. Waiting, 4. Ready. 5. Terminated
¢! Process state diagram ™% | -

(Z==j)

Interrupt

Scheduler dispatch
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|

U AGTD : L}
Processor management-3 ¥i=hetet forg |

Processor management-43 gisteten fagg Cﬁm‘ T 8

(i) &TS5fB process-«3 state ez w71 |

(i)) Ready list (3T (F1 process-( 18 FaT T[T, St 157 w1 |
(iif) TFS XM C*1F J0T Running process-F Wﬁfﬁﬁ?‘r@ e [ |

(iv) HCPPERR W0 AT w4t | }
Race condition TER [A=ifiat-2005, 3038 (41f)]
WY, Race condition 92 [RIFIfTA-2033, 3 ‘

- /) 7R 1 Sreifi® process-«a3 eforE 3t SirE ©IBt sharing at Resource sharing-9% ¥ Race
condition (A1 7 |

Tom Wﬁ@ﬁ@-ﬁﬁ? [A=eificat-2008, ov, ot 33)]
Q?sff? AT TS STy WW FRITS! GIFCE Inter process communlcatlon T
wﬁ? AT TR FF-47 fod o1 |

&)

Pointer Process state

Process number

Program counter (PC)

CPU Registers

CPU Scheduling Information

Memory management information

Accounting information

I/0 status information

“List of open files

O
O




R
ol

1

R

M

38 1

0|

M|

PCB-(® ¥ i o7 ite?

(3=l |

(i) Pointers (i) Process state

(iii) Process number .(iv) Program counter
~(v) CPU register _ (vi) CPU scheduling information

(vii) Memory management information (viii) Accounting information

(ix) /O status information . (x) List of open files, gerifa |

Qi ERH ‘ [@r@ifTat-009, 33

CPU'R TWe P 8 Wf{e S IR Twee Ready list-9 41T process-8TeT M)
g IR & scheduler-43 TS |
Scheduler ¥ &3 ¢ 3t

Scheduler o &R, Tt

(i) Long term scheduler,
(iiy Mid term scheduler,
(i) Short term scheduler.

Il FfEEPR Algorithm-«3 wts ford |
(B=a )

(i) First come first serve (FCFS) algorithm.

(i) Shortest job first (SJF) algorithm.

(iii) Priority scheduling algorithm.

(iv) Round robin scheduling algorithm.

(v) Multilevel queue scheduling algorithm

(vi) Multilevel feedback queue scheduling algorithm ‘

Traffic controller-<% TR firt | [QIFIfRTat-2009, 08. obr, 0%, 30, 53, 5, O]

’ Traffic controller-&% F4RM 8 Processor management-& Traffic controller fsfeR®

FJIGETHA] T B |

3 | STSIT AT SBIBM-UT JITT e IR (Storing process status and track) |

3 | % A @ process B &gS SRF! (AT running SE ARRISS T ©ite v I |

© | Time slice O¥ T (I process-(3 block I ready (2FS) SRZH e TR 3R RS FLF WK

- it St #iiR ot fdie |

81 Inter process communication-93 Co-ordinate ¥ wfie @6 process-43 STAGH S
processor-F JRIFS! dMINE I TPPHRA N4 data 8 information TWIH-GWI AT FACE Inter
process communication 9 | Traffic controller-4 Hf ewiF IR |

@t o5 2 , - [RiFfI-05)
G FaCH e 41 TR FRATIE TR Throughput |
Traffic Controller TS ! 34? [ref¥iTa-2058 (7))

Traffic Controller, 8T 8 &I Y AW R4 3T | Traffic Controller -49 & =&
2TOIFB ATTIER Status FFHA T, Process-TF AT FfIS 8 7 WG T 32 TPPTLRA
QT CAISTICA T 9 TR Ry 4
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R
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o8|
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mmﬁwr

CTHIRATS Process @7 SRR SRgT a1 S |

w.>wﬁwm|

Process state «3 BRI 341 337 | 5
R, GF AT qR SR I T+ |

©.R.9 TR LB §B |

.Processor Management «% Ry ssemiefer fird |

(o o ) ©.2.5 7 TRT 539 |

Processor Management 3 Btw ¢ ataisiwet (e |

o.a.bmmml

Traffic controller 93 F/& MY |

©.¢.3 TR WA 5B |

Process 93 Program <% #1437 (e |

Traffic Controller 93 Scheduler 43 43T (¢ |

w.eWtW‘ICWEﬁTI

Race Condition (3 U5, 11 34 |

©.9.5 7 SETRE 93 |

Stalemate ETHL I I

©.9.% TR SRR GB97 |

PCB ¢ foa d= 3t =71 |

(Bow o ) ©.8 7 SR aE |

Race Condition SISIta W7 F1 T2

©.4. r{awiwia‘mu

Scheduler G3 IS (MY |

'o.e?{twmn

e R 9 T T T

Process -7 Ry wagpewtt 31 39|

(o mmmo ) o.2 7 o gt

Q©
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5| T5aF Process State 367 3% | [ifat-3008, 059]

3| Processor Management &3 {ioTR ¥t ¥ | [wﬁmzéos, obr, 53]

.85 = O 88

w1 Scheduling Algorithm 2af¥Breta 37t F |

\o.wwwmx

81 Rcheduling Algorithm 7 «f® Fer 7z 31 e ' [@IFIfRITal-200Y]

(Bow s ) ©.0.5 7 TR 839 |

@1 Statemate (¥ J¥, Of v I 41 ‘ ' .

o.q.wwchﬁm|

v| 5P Process Control Block 3t 3% | , [@eifATal-2004, 9

91| Traffic Controller @3 FH{RM 3T 1 [RIifeal-200¢, ob, 33, 2058 (4f)]

(3w o ) ©.¢.2 T SRR 889 |
w1 Process Scheduling 93 Scheduling Queue 3 37 | [QifRRl-R00¢]
WYL, Process scheduling system 31 37 | ' [rfial- 2058 (<AfR)]

(S3a o ) 0.0 TR SRR 839 | _
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o.q.wawmml




[ T N IR

111111111111111111111111111111111111112711111111;111111
PI™ES Pifssis
(CPU Scheduling)

8. ﬁf%%ﬁu @7 3t (Define Scheduling) 8

4w @ process AR (running) SEW TeTR & wER FdieT & &S AT, O Operating
system fiTeR e 9z I @ process 5 @ fdiz T | Operating system-<= (1 ¢ o g e aze
I, Ot 371 7 &Sz (scheduler) | ‘

8.3 Fiftefir ¥z a3taTew (State the type of schedul\in'g)'

s 1 G BHfE8fe (Long term scheduling)
3 1 fireBrf ffEefeR (Mid term scheduling)
© | =561 fHESfR (Short term scheduling)

frea foram ARty (fSy e scheduler ARG 71 —

Mid term scheduler
Suspended & Swapped
out queue
Long turn
Batch Jobs scheduler Short term
. scheduler
Y »| Batch queue > Readyqueue

— T

‘ 1/0 Waiting
queue

) fom 3 8.5 Different Schedulers

8.5 W fo@ WRI Job-4T &I Traversal path 3z ¥ components-93 %47 i program @< STt
I T queue ! &1 | S scheduler-«3 &ifi wg Down arrow (1) &Rt (ARG 2@TR | BoEE fom
TF I (AN - Submitted batch job-%T Batch queue-C® Join AR ¥3. Long term schedular &4t
fAdiz 297 &) ST I @ state-@ | QAT execution-UF T schedule 341 T 92 process-%T Ready
queue-C® CPU Allocation-93 &% FWSfe T @ SZ Short term scheduler ¥ IE | SRF
Suspended RSFF T Running process-$T¥ memory (¥ remove TV ¥R Secondary storage (AT
Swapped out T | @ process-STANE 4TSS Mid term scheduler &1t Main memory-(® W _F, IR T
Short term scheduler-93 LT execution F=7g T4 |




Qv FFRTOR 5T THE ST

3 | Long term scheduler § 9T%G@ scheduler €129t ¥ @ program 3 fdizs & system-@ I |
«af multiprogramming-43 degree fRTEY TR | TXF (T job I user (I ATR-97 T A, o @fb
Short term scheduler-93 &= process Td 8 queue-CS I& T |

[The descision to add to the pool of process to be executed] .
21 Mid term scheduler 8 @f8 Swapping function-&3 Sigxt | (¥ FraTes Famee e ot @ %

process-&3 ST 41 RIS WTg @3 AT AT ST Witg, SIAR 3 (PN process-(F &
I | [The descision to add to the process in main memory]

f Running §
¥ : unning ;’
Blocks
suspend

ED>—

b ¢ 8.2 Leves of scheduling
© | Short term scheduler $ ACF@ *77E( (I Ready process 41z z3, o e Fr=w |
[The descision as to which process will gain the processor]

Long Term

Long term ~
scheduling . Time out
. Batch queue Ready queue Short-term
Batch jobs Scheduling @ Release
ﬂ\ I
Interactive e————o | Medium-Term
Users Scheduling

Ready-Suspend
queue

Event Occurs Medium-Term

Block-suspend Scheduling

Queve j/

Blocked queue Event wait
B

Event Occurs
fox 3 8.0 Queuing diagram for scheduling




Bif1ze Ffvsf | qq

8.9 fﬁf@@ﬁ( (Describe the scheduling criteria-8T#i IR I <X |

& @517{ Scheduling algorithm-« fRsfafs 2B A 3 » .

3 | P19 B8 (Response time) Response time Z¥ Responding &% 314 &) &TACAY 7 | &TSIE - ‘
User-49 Response time I9 T3 T ©© I AR Interactive user-ad 72 IAGITAIT ATHEW |

R | STbR BRA (Waiting time) 8 1 fAfii2 &4 Ready queue-(® (@ #ife arw w8 o3, SIF Waiting
time 3T | Waiting time T© 3% %9, Algorithm & SITeT R

9| WWW (Turn around time) $ (9 & submission (ATF CF A Completlon (Fé= 1)
@ (X AT QIGITW, ©1% Turn around Time | SIAT Algorithm-93 Turn around time ST QTS |

8 | %% (Throughput) § 9FF TR 1% T4 (executed) TTI AR TR throughput | &fS TBRG e
job fAditzg A @ @ 7w, (1R Scheduling algorithm ©© i T4 |

@ | FiPIS ZBBZTerH (CPU Utilization) ¢ CPU-@ T® R 7w busy T TW &S BT |

Y | CHRCRT (Faifness) 8 &TEIF Process TS ©F AHSIPIE CPU-(F A2 FICS AN, O I7F @zt |

q | Enforcing priorities 8 3%%3 priority g procvess-@s AR ST et C‘WT [

¥ | Balancing Resources 8 System-93 3¢ resource®Te T AEI busy T |

ARGl A8 AT Crfteria AR, @W- Deadlines (Maximize deadline met) predictability (Same cost and

time usage no matter when a process is run), overhead (Minimize time processor busy executing OS) 2o |

8.8.> CPU-10, Burst cycle 3

Process fidiz CPU fidiz @ 10 Waif @3 5wt #If5® | CPU Execution @ 10 Wait *ers 20 21ce |
CUP burst fata Process Excution ¥ & ©13917 1/O burst ™1if@® &1 | €SIt CPU ¥R 10 burst =iifre =3 |

8.8.% F1.f4. 2% ffe®ea (CPU Scheduler) 3

799 CPU & T@ T, w37 iy Birssw Ready queue (¥t® @3B Process select ¥ | CPU
Scheduler &t fHeeta e T2 AL | (T 7 Process @Y fFEre Wite, Greten (Ate «fo FfiE i 20
@R CPU 97 9% Execution 99 & (Mefl &1 | B@] (¥, Ready queue FIFO queue 78 | T3 fRf¥q
fAfESfr sorifamw IRzR 4t 27, ©49 Ready Queue FIFO T8, Priority queue SR &7 woHR feige s
TS #I1TR | Ready queue &3 74 &M CPU U wIRT fRdieRe &y sieert e aitss | @ T AT (ATF CPU
@7 At o eew fdive 3913 CPU scheduler-a3 91 |

-8.8.9 {1 (Dispatching) 8

Dispatcher ®&1 4% @36 AfGT#, Al Short-term-Scheduler @1t NI AwrFe CPU 97 famad awiw
¥ | Dispatcher fAxfaRe Freete w3 -

* Switching Context
* Switching to user mode
* Jumping to the proper location in the user program



¥ FToR BB TR SR

8.¢ Describe schedulmg algorithm (FCFS-First come first serve, SJF- shortest
- Job first, RR- (Round Robin Priority)

$RTS Criteria ((AREIART) SRera I BRSGA Operation IR =g FAR o) ifey v
8RR syEefww (Scheduling algorithm) @5fre wite, (T==-

1. FCFS (First Come First Serve) Algorithm

2. SJF (Shortest-Job-First) Scheduling Algorithm

3. Priority scheduling

4. Round robin scheduling

5. Multilevel queue scheduling

6. Multilevel feedback queue scheduling

fow sl wgeyf Scheduling algorithm-&3 39«1 ¢ ==t

1. FCFS (First Com.e First Serve) Scheduling Algorithm 8 CPU Scheduling-43 JRT6T8 A7& AGeR
1N FCFS (First Come First Served) | Process-T[iRa WA (Arrival)-a3 @A Process-T4R fodiz =@
AT | @A (I preemption AICF 7 | (I Process- @4 CPU-GF request o1, (bR &% CPU-F
allocate ¥ 1~ » ‘

FCFS Algorithm-G& <38 FIFO (First in First Out) queue ¥ g1 a1 T | 3 7% process ﬁﬁm
T &S ANF, GETALS queus-CS BIIW 31 T& €3r Running SR A1t process b 77 263w 17 Ready
queue (ITF process 415w IR iz ¥T3- GO Ready queue AT &feFaT BaTS AT |

FCFS-«7 W85 3

» Y3 S AFAA (Implement) T I |

> Non-Pre-emptive

> /O bound &

> ARLE FLREEA]

» Low performance

Ready queue
Y q

F E D C B A'é CPU

fom 3 8.8 FCFS ﬁmmm-ﬁw%wm




F2E SRR - EYS
fAta FCFS =iwfets SR process-9a g oy st i 26w siferet vt 21 |

Arrival  Service Start  Finish  Turn arround
Process time time (T/S)  time time  time(Tq) Tq/Ts

A 0 1 0 1 1 1
B 1 100 I 101 100 !

c 2 1 101 102 100 100
D 3 100 102 102 | 199 | 199

MEAN ‘ 100 26

fom 3 8.¢ ol aieR fog Ry T fdes s
Tareae-y 8 s f57f5 process @ee SIWA CPU burst time 7%t TATR, TR Arrival time 0 | Average

waiting time '8 Turn around time (3% 39 8

Process Burst time
Py 24 ms
P, 3ms
Ps 3ms

I Process &% Py, P,, Py T SPITA S 03 @32 1w FCFS Order-9 serve 331 T3,
SIReE Sl fewa foraa T Gantt chart tofd F=ts #41fd | _

P, P, P,

o ’ 24 27 30

ffmes.y
THTRF Gantt chart (3TF (71 TR P, Process-43 Waiting time Oms, P, Process-43 Waiting time 24

ms 4R P, Process-99 Waiting time 27 ms.

Average waiting time = (—0"'—2;&) ms =17 ms.
I Process-&Tt P,, Pj, Py Order-9 SoiNs e, SIZ0 &% Gantt chart 2hea T1%4 |

Po P3 P 1
o 3 6 30
f@ss.a
Waiting time :
Py 6ms
P, Oms
P3 3ms

Average waiting time = (w) ms =3 ms

AT Twizael (IF 4l AR, FCFS algorithm-« Average waiting time minimal 71 | 3% CPU Brust
time Y3 (I Vary 3F, S1Z0a Waiting time substantially vary ¥ 2163 |



bo IO 5w ARSI
Butege— 8 few A5 Process, S Arrival time, service time (Burst time) (71 2#1 | Average waiting
time €32 Average turn around time A I 3

Process ~ Arrival time Burst time/service time
Py 1 8
P -2 2
Ps 3 1
P4 4 2
Ps 5 5

Tl | I Process-STMR Py, Py, Py, Py, Ps TUIPINGR SN WG 3R FCFS Wm Serve 371 W,
wigeE A iw GanttchaerWM’ﬁ'@ |

P, P, Ps Ps Ps

1 12 14
1

®o1t2 Chart (It RS Table tofF 21 77 ¢

Process | Arrival time Finishing time Waiting time | Turn around time
P, 1 9 0 8
P; 2 11 7 9
Ps 3 12 8 9
P, 4 14 8 10
Ps 5 19 9 14

| RS ROTEE O SR (RIS Faae] TR I90S 20 |
Turn around time = Time _ Finish — Arrival time .
~ Waiting time = Starting execution of the respective process — Arrival time of the respective process

ToAR

Average wamng time = —5——— =5 = 6.4
Average turn around time = 8+9+ 95+ 10+ 14 5—5? 10

2. Shortest Job First (SJF) Algorithm :

CPU Scheduling-4% % <3wa fox o = SJF-Aigorithm | T35 CPU available ¥t W @ Process-
53 fadiz =3, T Burst time YR ¥% | 9ER @ Process-93 Execution time TR T A, C’f’ﬁ?
2T Execute T | 3% 3 Process-93 @32 Burst time €, GTTF@. FCFS %% 3977 T |

i '

> Non-preemptive &S .

> FCFS Algorithm-93 (50F Waiting time ¥3 *&

> Optimal “&f$

» Possible user abuse

» Must know how long a-process will run. (95 Process F&F9 52 ©f TR TS XLA)



428 frfeefe : b
Taread-0 ¢ ftr SRS Process @3 WIAA Burst time (7l =¥ SJF algorithm IR I Average
waiting time (A 39 3

Process Burst time (Milliseconds).
P1 6 .
P, ' 8
P3 o 7
Py 3

(oerel)

SJF Algorithm T3 373 (N8RS Gantt chart S&« Fa1 (1S A |

Py P, Ps P,

0 3 9 16 24 o
(=Y P, Process-4% Burst time 7R ¥, (RY CPU &Y P,-(F SRR P,-(F ST P; G
FRTATE P,-(F execution-4d & allocate G| '

Waiting time
Py 3ms
P, 16 ms
Ps 9ms
P4 Oms

Average waiting time = (:-SM) =7 ms.

Note : I SUF Algorithm 537 Wt I FCFS Algorithm 3% 31 TS, SIRET Average waiting time T©
10.25 ms. ’

3. Priority Scheduling : Scheduling algorithm-43 & #%{T® &Te5® Process AR (Priority) fefers
44tz =9 | 9w B priority’a process-eTA Wt 4 76 R TIPS FW priorityd process-eT (NI
feeea oqeatst =

Runnable process

Queue header AL
Y e
Priority 4 | S - - High priority
Prierity 3 - - -
Priority 2 ——
Lowest priority *
_ Priority 1

foa@ ¢ 8. ¢ A scheduling algorithm with four priority classes



bR FfToR Feba FERemE

ead-8 3 e ¢fb process, ST Burst time <% priority ¢RI WITZ | Average waiting time (39 < |
Priority value TS % &S (a3 priority 4T fTe 23 :

Process Burst time- Priority
Py 10 3
P, R 1
P3 2 3
P, 1 4
Ps 5 2

<),
FITST Af priority AT P, process, BR# Ps, Py, Py @R A P, process iR T 1
Gantt chart :

P, Ps Py P P
0 1 6 16 18 19
Waiting time of
Py = 6 ms
P, = 0ms
P; = 16 ms N

P4 = 18 ms
Ps = 1ms

_(6+0+16+18+1)
- 5

= 8.2 milli seconds.
Priority scheduling-«% Caf¥87 8

Average waiting time

» Pre-emptive

> Still requires estimates of the future.

» Higher overhead than SJF

» Elapsed service times must be recorded. o .

» Possible starvation.
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v8 FITH HE5T FTEReWR

5 ﬁ%@ﬁ\mmr , [qrifdiTat-2053]

- T a@3IfE§F process AR (running) SRER W‘ﬂﬁ ey, SR it o aEs AR, odw
Operating system ftei} Fiar® &zt ¥ I process- 5 a9ty 597 3 1 Operating system -93 @
e @ e ez IR, oftF Fe 7@ FfeSaa (scheduler) |
A PR e o
S fom e | 7el-
s | BN FfEBRIR (Long term scheduling)
3 | fireBrf ffE®fen (Mid term scheduling)
9 | 55 ffESfAe (Short term scheduling) |
©| FCFS 7 taf¥8y o |
FCFS-«a 2y gy ot =, Tat-
(¥) Y7 AZTE ASATF (Implement) I T |
(4) Non-Pre-emptive '
(*") /O bound &T™
(R) 7S SR
" (8) Low Performance
81 SJF Alogorithm &% tJf#85 e | .
SJF Algorithm-«a tafaisy fay ot 21, Tei-
(¥) Non-pre-emptive 7%f®
(¥) FCFS Algorithm-43 (5% waiting time % 2 |
(%) Optimal *1%fS |

(%) Possible user abuse |

(®) Must know how long a process will run |
@\ Priority Scheduling <3 (3f8y (¢ |

Priority Scheduling @3 ¢f*87 fawa=t
(¥) Pre-emptive

(¥) Still requires estimates of the future.

(%)) Higher overhead than SJF. _
() Elapsed service times must be recorded.
,(@) Possible starvation.



Y|

Q1

b

3|

)ol

Nl

R

FfRe ffvsie ve
CPU (TS (I @ 1O TS cetiaitst e [AefTal-2008, o€, oY, o5, So, 3], 2038 (AR)]
VO bound ceity 3 WPttty FBTH (¥ cellasPRE e, @3 CFoa QFREN S 1O
AT Five feifers A, Gretert /O bound ceitalt e | _ ‘
CPU bound et & mf¥Srananfiie FeSTr (@ cetamerg w4 S 1O et Fifers e @2
et 71w AR 93 Five FIférs At Sie CPU bound ceiett e | ;
Turn around time ITS § |2 - o [aifRTRt-2005)]
(I B submission (ITF ¥F I completion (ﬁ?ﬁ{ o) S @ W YT, SIS Turn
around Time T SITet Algonthm -q3 Turn around time SN TS X |
Response time e
Response time & Responding %% A7 &) TSR o | &ATSIF User-a3 Response
time T 9 TF, ©© O 4R Interactive User-07a 3 )| awtma AT |
Waiting time I
@ e we Ready queue- (S (¥ #fIwid 7Nx W8 F(F, SIS Waiting time <1 | Waiting
time T 37 X3, Algorithm ©© Sital (4 |
Through put $? v - [ifiRl-g008]
4T3 T iR T (executed) TIR TR TR Through put | &fs 3BRG sea Job fdites
Y TS & 71, R scheduling aIgorith TS ST TR | ’
Time Slice 7 ' [APIfEt-2054]

(BEa])) viem comifa T e TRERRER T @3 RS SR T AR Wi | €% S o

mwmaﬁcﬁﬁmwﬁvaﬂﬁmwmzm aiﬁ%wmw\wﬁﬁw*ﬁﬂmﬁﬁ
=6 (IO I |

TR Scheduling Algorithn <7 1 o1¢ | ' .
F2b Scheduling Algorithm @ Wi fawaet

31 FCFS (First come First Serve) Algorifhm.

2 | SJF (Shortest-Job-First) Scheduling Algorithm.

9 | Priority Scheduling

81 Roﬁnd Robin Scheduling

¢ | Multilevel Queue Scheduling.

¥ | Multilevel Feedback Queue Scheduling
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Q!

91

81\

¢l

Y

i

bl

L3

CPU-I/O burst cycle 3 37 1

' s.s.> R, SR B8 |

ﬁwﬂnﬁga‘fﬂtwl
s.s.omtﬂz{csawml ‘
#55rf ¢ NS BfeSn «m g i ey

8.wwml

1/0 Bound '8 CPU bound program ¥ T4 iy e\

8.8.5 X SHRA A3 |
iR T et 36 =)

(Bon mama ) 8.2 < O BB |

Longterm scheduling I )

8.&3&5171’@?5@?11:

Mid term scheduling ?‘f‘ﬂ o i

s.mwwmn

Short term scheduling I3 |

(e =) 8.2 R A 4B |

CPU sheduling J&CwC 38 39 |

© Tl

ot

1

9|

81

Scheduling algorithm-<3 ¥ criteia-ete fre |

FCFS Algorithm BRIz 361 371

8.¢ e SRR 3 |
SJF Algorithm Baigae 37 #21

8.¢ T RN A3 (

Round Robin Scheduling Algorithm 3t 3% |

s.ﬂawmml

[Rif*Tat-200Y)]
[Wﬂ'\‘mi—iooh]

[aifftal-2005]

[areifATal-2058 (#1f)]

[W-QO Ob‘]

[rificat-2038 (1R)]



.0 ¥ (Introduction)

(@e"® (Deadlock) 8 (¥ (I Operating system (O1S)-93 93 wIG/ILS (Potential) 1
(Problem) ! Multiprogramming “if3t3te Few6TT & (process) @3B ffife e RN (resource) TR
IR T W US| G process RAGR &) request IR 1 I resource A A, ©w Waiting
queue-CS ST FACS AT ISH 8 [ & process TF resource-(F JIXT FAT 47 (RS 7 (7 SOH
4% | I 1w RS Process exclusive-Sit I «FfB resource IR IS 51, B deadlock i 2 |
Deadlock Ff &t 71 process-2 blocked T0¥ AW Wit (I process-2 execute TS A N | @ WA
w4t deadlock, deadlock-a% fAf$q criteria, deadlock detection 8 prevention 25t fta SiTats=t 399 |

¢.> (CeoR, fRNB 8 FW-fAwetsam ReHe™ (Deadlock, preemptable and non-

preemptable resources) 8

. @ WM Deadlock 4R @3 TEW wwgeld Rew - Resource, preemptable, non-preemptable
resource fta STaIS 3%t TrACR |

€.3.> (CT=% (Deadlock) 8

wiFeeiaifii (Multiprogramming) Afftaest Fw#fB process i 5% 51T s resource IR & (531
0 | QUG T & AN (FI process-d request-« resource-ST SIPTSIRA T, O process B S
SR (Waiting state) ST 0T | @F°t CFLA SRS I SCAFAA process B o F4we o sy AfRwew
FICS AR | IR (T resource G IR & request AR, (3 resource % =@y ST process-$E ¢
QI 41 AT | @ S=FS Deadlock I '

(In a muitiprogramming environment, several processes may complete for a finite number of
resources. A process requests resources; if the resources are not available at that time, the process
enters a wait state. It may happen that waiting processes will never again change state, because the
resources they have requested are held by other waiting processes. This situation is called a deadlock.) -

SR Deadlock 271 «3 «ofB state 41 WA, (FAMA 43 A 4T WYS Process blocked (S6e1) T

4P, YTOIF process-2 I event-a3 T L TS AT (58 IU73 event AR T 1 |

{Deadlock is a state where one or more processes are blocked, all waiting on some event that will

" never occeur). ‘
Barad-> 3 47, 9fS Process P; @ P, @t 6 Resource R, @ R, T, At Shareable 7 | P, 8 P,
process-93 &+ fNTHI® Code &7 341 (IS AN 3 ' ‘
' P‘l P2
Lock R; Lock Rz
Lock R, Lock R,
Calculate Calculate



- wb FHTER OB TR
" P, T R~ 4R P, T R,-(F lock I AN, S deadiock 32 2CS A | 94 process Py O S

Instruction-¢& execute TS 5T | Wi’ R,-(3 lock IS 1 | &8 R, T+ (TIZ P, W lock 91 TR |

G4« P, execute IICS AT € R-(F lock 33T 514 f¥E aﬁmea?m | Pzwmm aa:mmw
HFR ToF9 |1 Py process, R1 WWRTW!

&1 Process-2 execute Z(S AR A1, FrE il ST FICS AT | Py SCTH F0 R, resource 2iféx &=
Wi P, SO @ R, resource &Ry w1 f*E (@IN W@ o 2ifé 2@ 1 9 95 process-& S
deadlock SRR Y AT | : : o
- Ak e Deadlock Tl SR ATeIRE QAT W™ FrS AR | aﬁﬁmmﬂﬁw« g
TS i@ | €, @3B TR A} 2eFR & IR Stepping stones IR | T AR RETT T AT Stepping -
stone-aa T aﬁmmmﬁﬂwmuﬁmmmwmmamﬁmmw'
R TS A | G4 SR qea ffir Tt MR @ G3(B process AR ererB 2T (Stepping stone)
a3 a3 resource|WW@WW@WWQ@W@«OSSWW‘W@Z&@W
TR Sl ffre z8, SiRe ¢ SgE deadlock-43 78 & | ‘

‘ ‘l

3 N amEmi)

foa 5 ¢.5 River crossmg

WEH @ "HW B9 A1 I TW, B« Resource allocate ¥ A ST I AT COfT W, S resource—
'@52{@(release)wmlwmﬂi’wmﬂﬁmdﬁﬁﬁ?W%“’R"ﬁmm SRR
deadlock-43 78 & | .

T TEAR TR AP TS T o PR ( : (
cifice e ¥, "o deadlock T VA F '

TW1 Operating system-&4 (R TARTE s ‘ - e
roliback T | A
‘ ]

deadlock-6% T 22 | (T, I IF A (@
Afers T @b = v AI) fr 7w
(T fS i SIS AR deadlock-93 FfE Z0S ) (
A | . 5@ ¢ ¢.2 Deadlock situation in river crossing.




RC-BlfiOAGIe kacle) BlaQla)e

(A5 1 SN b
fier ¢.9, ¢.8, ¢.¢ o 2Ry deadlock WS SirTSIa RN R |

Ne
R, ®
Rs R,
foa 5 ¢.0 Resource allocation graph. fo@ s ¢.8 Resource allocation graph with a deadlock.

)

3 P

R,

f5@ s ¢.¢ Resource allocation graph with a cycle but no deadlock.

.5 REIF (Resources)

Deadlock SITeIeIT SIF4RTAR &) resource AT ©iteei SNl LA | Operating system T @3
Resource manager | Deadlock ©33 2(s AT, TAF 14T process-49F @5171' device, File-93 exclusive access
MW 1 @ @51?1' hardware (@I~ Tape drive, memory) SIRJ! (¥ information (Locked record in a database)-(3 -
S resource TS AR | @3B Computer-9 STHF YA resource TS TR | GFFAN resource T GNF
oy, T @ «f 2 process i e s (Particular instant of time) JJAZIT FATS I |



o . FTBIR 1o T TToeWR
Resource-(F RIS ITHF AFR O IS AN 1-

» Preemptable resources

» Non-preemptable resources

» Shared resources

» Dedicated resources

A A KA resource TS IS wiTaiva F41 2=-

¢.5.2.5 ferw+{oram Rt (Preemptable resources) 8

T (B resource-ad CHTR O TH (¥, Process execution ¥I% S priority-47 f¥f&rs ==y Process-
93 execution I FATS T, S 4 AR resource-(F Preemptable resources 1 | [Resources the O/S
can remove from a process (before it is completed) and gives to another process] IR (Memory) &1
Preemptable resource-a3 SHIZA |

¢.5.2.% 79-fworm A (Non-preemptable resources) 8

Process eI 2 (¥ Resource-a W) Request *MISTCA ZH @2k & Resource-4 W Process
fadg @ = zET €8 Resource B I 7 =W, ST 1 7 Resource-F Non-preemptable resource
| )

(Resources a process must hold from when they are allocated to when they are released is non-
preemptable resource)
¥wigA $ Printer, Pen drive (Physical resource) 43t Data, Program file (Logical resource) Zeji Non-

preemptable resource-a3 TAIEI |

.5.2.9 C*S R (Shared resource) 8

I @9 resource-(3 SRS process WAl simultaneously T FA1 7, W (1 resource-(&® shared
resource I (A resource which may be used by many processes simultaneously).

€.5.3.8 cefratse AT (Dedicated resource) $

T4 (I resource VLA a3 process-a3 &« Idw. W, 49 @ resource-CF dedicated resource I
(A Resource that belongs to one process only).
- [N.B 3 In general, Deadlock involves non-preemptive resources)

@I resource TR fifirs fnfae foafb wrriRe Setes Aebs g 4 |

> 1 Request
1 Use
9 | Release :

Request § (319 Process execution-&3 ¥ fesource @lifes Ty Request ¥ AT | AW Request
sieFaFerd Grant ¥1 W =8 (SwieaTdd- et S (W process @RI allocate FW FAR), I
SIS (requested) process B ST FRTT AT TEFA T 7% resource &ifd Z7 |

Use 3 (¥ (I process-2 resource TITA I execute X AT |

BArEAt § @3 printer T (PN resource T, BT process ¢ printer T print 3T ATF |

Release $§ Process fditza (<t¥ resource-(¥ realease (I%) I AT | (@ (I process-(F (FH
resource IR T2 request FACS TR ©f JIRTH T 4R JRHA *It¥ resource-(¥ &5 process &
release T 9T | (FIA process S execution-93F & OFIfHE resource-(¥ request FACS AL | 52§
SHICFS resource-a AT (5T (¥ ZLS AL 7 | Whie (I process-2 &5 printer-c& JIYEA T
request TS AT A T system VG B printer ATF |



(TG »
.3 (TTFA SR (Conditions of deadlock)

PRI A SRS =S qwfb Fbm (oo Wiyl WIS oA | S zo-

> | AR=IF I (Mutual exclusion) 3 @ SIS FiTw @3B RO T7-CRRIREA GiITe drew wdie
Waﬁﬁmaﬁmaﬁﬁmﬂwwmmﬁwm&ﬂﬁﬁmﬂmma
F, BT TAINTS AR ATFOC Rt 1@ 7 26w 168 Srorst Fa7s 70 | Of 71 7 (weHs A T3 |
R | Hold and wait $ F94TF @36 R qaf awm-gz wim arec g3 wiefie Retohk s e,
maﬁmmwm—mwﬁmwtmumwwmqﬁml :

© | No preemption $ BT resource-4TMte i o waer FTs AR 7t | W, @IF ATW ¢
THERFS (IR T O QTRiBa 16 Ty Q6T S TGS TH T IS SR | TR (OE S B |
8 | Circular wait $ 93 G5 (P, Py, Po.......... Pp) ST QT AAWSII A (T, Py S 3903 P,
WWMW,P,WWWPZWWMW,Pzwmampgmm
fﬁmﬁaw,PMmmwmmm@ﬁmﬁawaaapnmwwpoa@mwﬁmﬁa
T Wi I A ATPIT R -1 ST AT, ST (6T BT |

(CTF (I T4 A&7 (Methods of handling deadlocks) $

AIRTS 7t 2w ST (Teee Fwnt e wa1 7@ — : ~ : :

> | (TEF ST T & I (TTeE GBICAIR T SR G STBIRET AR IS A @ BB
(T S A WA | - '

. R P (weere syt @z I, e wm qa ot Aewin v | _
axwﬁammwwwmﬁa«awwwmmﬁmﬁﬁmmmw
{6033 T :
Unix @3 Windows-7% & %71 Operating system-4 o *&(% 45 77 |

€. (TEuF fSTaeFa (Deadlock prevention)

T efSraiedat GG GIEH (WE GITOI @NT (T W @ (OIS SRR (Deadlock
condition)mﬂaaﬁ‘#@emﬂtﬁlWMWQWWWWWWW.WWE:W&
Ao T A | : ‘

¢.9.> Mutual exclusion 8

@ 1B F-CRIIRE ROT-a7 o7 005 | (O, @3 RIS S AwTt 360 4% TE I TS
AR [ WRATE CARIRE RENER CF@ Mutually exclusion-93 WRSIE 4TS /11 Read only file-wzett
CRITm RO Bread | wdfie @92 7 FewE @OT F$ Read only file-8wl AR FICS A |
CTRTIRE R 3R O (I S-G9 W A0S | B, STt Mutdally exclusion condition
SRR T (Toore aftaty 3are N 7, 1 g Rt Intrinsically 9-C*2513e |

¢.9.R Hold and Wait 3

1 BB Hold and Wait condition @47 €53 =1, T «=fS & QT R SRl 36, T Wy
I AT IS RS T | TARATTR, 4IB €TF DVD TS Bt Disk-« # I g T I Taoi
ferBiam Wi 8% 0 | uTwiE AETHS i DVD Eiks, Disk ¥1%e1 @R fEBIRT I Srosivee Sty
F | Afre FrDraba eltater eI, g8 T el ke e« AN | weR ST QRS T
ERFEFEIT SEIE DVD GRS @k Disk FIRAF SHIY T, STF &S DVD 20S Wbt disk-@ T3 30, DVD
AR disk-(F T I AT | @7 17 QEPTE WA disk file @R RFBRTE Wty F90® 20T | 99 Disk file 2@
TIo! f2B1Ta AR 3R Rt e 1o 3@ e 93 o4wm s 3@ | '



L e FFEsR Pt FeRemE
¢.9.© No preemption 8

q#ﬁmmiﬁawwﬁﬁmﬂwﬁzﬂmmm aa:wwﬁwﬁﬁmmwm«m
mmﬁm—mmwmm(wmmwmwwmmmmmwﬁmﬂmm
SRy (N TR |

Tt § 767 @ e g el o sy 9, o3 QT (iR it Treere) W) 3 crew
Wm,memmwwﬁmﬁmmwmw,mmmaﬁwwnw
maawmmmﬁmwwmﬂmwwﬁvﬁmmwﬁwﬁmmmwzw
AT S preemptedWiﬂtﬂﬁ\WWﬂWﬁﬂWWW@IﬁﬁM@W‘IW@W
T QTP FEF TS A T, SR WIRAFS CPICE STF FAE A | TOFA QO SR AR,
wee frg RTINE preempted F91 TR AW W) &TFT & RGTRSTIS JIRIT S A ¥ |

¢.9.8 AEAN $CAG (Circular wait) 8

BB @ =B TINe WO A I Fwe RENGR T Total ordering ST 3t = a2 97 oW effel
AT, ROTTE S Jdw SRR Ee TupiE SRy 36 | S e 39 I, T A set of
resource R = {Ry, Rz, Rg.....Rym) T8 die &S resource-43 & @3 Integer number TR @R =B
Integer number-&3 JICH enumeration +if¥e | @ SAFW At G resource-(F AT AR T IO
My @R @Tﬂresourceﬁwmﬁi@"mw o6 *WIE TS A | TR QIF T e
function 5 F7azR FaTs A |

F$R — N, @I N 93 Ss At | 3 resource G5 (R)-4 Tape drive, Floppy drive '@ Printer 21T,
wigE Function-Bte fAEIESIT Define ¥ T — .

F (Tape drive) = 1

F (Floppy drive) = 4

F (Printer) =7

TSR (TN 4T (process) Wi LAY ASTS AR, w F (Rs) > F (Ry) f&@t F (Ry) > F (Ry)
w9 F (Ry) > F (Ry) 70 T4 |

| .8 (TEMS AP 8 ST SR (Deadlock avoidance and their algorithm) &

1 1 BB deadlock FEUI prevent ! &E &be ZW, 1R Deadlock avoid 412 ¥ | Deadlock
avoidance-a3 CFTA resource-7E SR requested TX, @ FFe g &= Information ST AT |
BTEReTEe <@ T, T @ system-« 7S Resource tape drive @ printer & 4 process P qR Q A,
sizte deadlock-(3 fATRIGSIA avoid ¥4 W | process P &Y Tape drive 8 2RSS printer-43 T
request ST G2 process Q AT printer 8 W Tape drive-4 &) request ISR | CSIR request AISITeT
P 4z Q TR resource free i1t €k deadiock A ¥BTHR resource TR FATS ALA |

Deadlock avoidance-43 ¢¥w@ f3f®g «FT= algorithm IR T =W, B algorithm (S information
type 8 amount RAES TW| TR TRGW 7R& GR I ARSI algorithm-4a CFLA &f$f6 process
resource-43 type SHIH STAIGAR AAH I resource (maximum number of resource) declare ¥ |
78S process-&d priority W resource-"TIRF information &N 1 T | GO A7 algorithm
foroTst evid W (¥, system B Deadlock system-@ & FJI 1 + @ 4T Deadlock avoidance algorithm
 circular wait condition €TITR & Resource allocation. state Wie TS Fdiw FRF resource '8
process-TRITER I FedT% demand-CF dynamically S 3G |



(OTeTTH ‘ )
Deadlock avoidance algorithm-9TsTd T4} Safe state algorithm, Resource allocation graph algorithm,
Banker's algorithm Sttty | .
o= Safe state € Resource graph algorithm 31 33t go1 — _
Safe state algorithm $ Deadlock %71 Avoid ¥3 &+ Scheduling algorithm =1 Dijkstra’s banker's

algorithm. (It is modeled after the lending policies often employed in banks. This algorithm could be used
in a banking system to ensure that the bank never allocates its available cash in such a waythat it can no
longer satisfy the needs at all its customers)

T (I T9F process, system-4 AT (Enter) I, O¥F (T AgA process-(® TR O AT

resource-43 & &GN (Needed) T Instance declare 39Te TR, fF¥ ©f sk system-97 W15
resource-43 (5T Q¥ TS AT A | IIT @A user 5% resource -93 T request IR, TN TIAT (AATS
T Requested resource-STTR U system-f5 Safe state-4 T &1 | I O} =7, SR resource-ST@T
allocated 1 T, SR process-(F NI*J2 SNAF! FACS LS e 7 ALE Allocated resource-TEE ey
process I& (free) W ¢ | AMRT® JIF (FF system &fSfb process-93 & resource W FATS AR,
492 1T safe state I3 4R T | T&HA FW system B Safe state-a R, T&H deadlock avoidance
71 A3, RFE State unsafe =R deadlock 8 23 €= I T R |

Unsafe

Dead lock

Safe

@ e

w1 %, 93 system-4a 12 B Tape drive 43R 3 8 process W= | process Py-93 &5 10 B, P,-93
o 4% @R P,-93 & 9ff Tape drive &TIER ZTS A | T, IN@ P, 5/, P, 26 8 P, 2f6 Tape drive hold
TR AR | GTrgH 3 B Tape drive free WITE €3 &TSIIB Process-2 SIHA request-63 satisfy 0% | 4ot
condition-c¥ Safe state 3071 | [F® ATH-UT & YT resource-93 F&B WGTAZ Unsafe state condition
Vﬁ T ;
Banker’s algorithm W o fAfEfs Data structures S@*1% maintain FCS -
Data structures 8

Let n = number of processes, and m = number of resources types.

U Available : Vector of length m. If available {j] = k, there are k instances of resource type R; available.
0 Max : n x m matrix. If Max [i, j] = k, then process P; may request at most k instances of resource type. R;.
QOAllocation : n x m matrix. If allocation [i, j] = k, then P; is currently allocated k instances of R;.

QO Need : n x m matrix. If need [i, j] = k, then P; may need k more instances of R; to complete its task.
Need [i, j] = Max[i, j] — Allocation [| il



8 | FF{E5H Py B

A safety algorithm crat -
Safety algorithm :
1. Let Work and Finish be vectors of length m and n.
Initialize,
Work : = Available and Finish [i] = false.
fori=0,1, 2, 3, -=cmmremamee N
. Find an i such that both
a. Finish [i] = false
b. Need i < work v
If no such i exists go step 4.
. Work = Work + Allocation.
- Finish {i] = true.
Go to step 2.
- 4. If Finish [i] = true for all i, then the system is in a safe state. This algorithm may require an order of
m x n® operation to determine weather a state is safe. :
Resource-request algorithm (Banker's algorithm) :
44, P, = Number of processes :
R; = Number of resources
k = Requests demanded by process. ‘
3% Request i () = k =W, S2F Process Pi, Resource R[j]-93 &% k 5+ Requests I | Since
process has executed its maximum claims.
1. If Request i < need i, go to step 2, M Error 3u5® 77 |
2. If Request i < Available, go to step 2, AN Process p; waiting AR | Since resources are not
available. )
3. Available = Available - Request i; T
Allocation i = Allocation i + Request i;
Need i = Need i — Request i; : .
I Result f& Safe state-93 R, W3 Process P, resource-"IR Allocate (3, WA P, W1 IIF | ,
TARAH-© ¢ @7 93T System, I S5 Process (Po, Py, Py, Ps, 8 P,) T3t @R % Resource
type JCACR | Resource type r;-93 10 B Instances TWR, Resource type r,-93 56 8 Resource type r;-99 7

f5 Instance T | T8 To s Resource state CATT QoT—

)

w

Allocation Max Available

: Iy Iz I3 ry Iz I3 r P I3
Po 0 1 0 - 7 5 3 3 3 2
P, 2 0 0 3 2 2
P, 3 0 2 9 0 2
Ps 2 1 1 2 2 2
Py 0 0 2 4 3 3

Banker's algorithm Se@iiea-

5 | Need matrix &t RE[?
1 BRIR® System R Safe state-« wta?

e g)

5 | Need matrix-93 data &g T@ —

Need
Ty . I 3
Po 7 4 3
P, 1 2 2
Py 6 0 0
P 0 1 1
Py 4 3 1



Y| For Process P, 8

Work (Py) = Current available

=332
Need (Pg) = 743
Need (Po) < Work (Po)
743 £ 332, is False
So Finish (Py) = False

(g Need Rf* 932 Work ¥, (RS Finish TE )

For Py Process :
Work P, = Current available

- =332
Need (Py) = 122
Need (P) < Work (Py)
122 < 332 is true
So, Finish (P;) = True
Current work, Work ¢

For P, Process :

= Work + Allocation (P4)
=332 +200
=532

Work = Current available = 532

Need (P.) = 600
Need (P3) < Work (P2)
600 <532 is false

So Finish (Py) = False

For P; Process :

Work = Current available = 532

Need (P3) = 011

Need (Ps) < Work (P3)
011 <532 is true

- Finish (P4) = True

~Work =Work + Allocation (Ps)‘»

=532 + 211
=743

For P, Process :

Work = Current available = 743

Need (P,) = 431 °
Need (P,) < Work (P,)
431 <743 is true

~ Finish (P4) = True

~Work = Work + Allocation (Py)

=743 + 002
=745

a¢



Y 5 Biesw swbemE
Again for Py Process :
Work = Current available = 745
Need (Py) = 743
Need (Po) < Work (Py)
743 <745 is true
.~ Finish = True
~Work = Work + Allocation (Po)
. =745+010
=755
Again for P, Process :
Work = Current available = 755
Need (P;) = 600
Need (P;) < Work (P;)
600 <755 is true
~Finish = True
~.Work = Work + Allocation (P5)
=755+ 302
= 1057
AR, WS system B Safe state-« F1w @2 Execution sequence < P, Ps, P4, Py, Py >

BriRae-8 ¢ w5 @3B system Al &1, &S Deadlock avoid ¥919 &) Banker's algorithm FjgR I |

Allocation Max Available
Po 0012 . 0012 1520
P, 1000 1750
P, 1354 2356
P; 0632 0652
P, 0014 0656 o R

Banker’s algorithm 9j3%1% 373 fAT53 07 T wis ¢
5 1 Need matrix 3t zia?

1 System 6 J Safe state-a 712

© | P, Process (At® I (0, 4, 2, 0) 93f6 Request W, ©f  wiewfiw Granted 26a?

.
¢.¢ (TTF Y& (34 FI17 Wiifw (Deadlock detection algorithm) 3

I System-& Deadlock prevention 3 Deadlock avoidance algorithm &% T I M, SR
Deadlock situation 8 e *ifta | ©IF WNWR 7’051 F1& 1 1P, T~

> | System-« Deadlock situation %8 21 a1, ©t grer (wat @ae

R | Deadlock situation X6 ¥1%te1 St Recover 341 |

®3 Deadlock detection-43 &) SR=JR Deadlock detection algorithm &&= | AGRIS Deadlock
detection algorithm 7 4at=q 23, q<i-

5 1 Single instance of each resource type 93

2 | Several instances of a resource type



CTTeRE »q

~

3 | Single instance of each resource type : 3fi &% Resource-93 (%t i@ 6 Instance 1T,
OWR W 997 9F $9077 Deadlock detection algorithm define 3ats i3, I “Wait for graph” 3 I |

SRR @ Graph 3@ Resource allocation graph ¥ Resource type node-%e1 W g «@9e zzmw%
417 (Edge)-3"R Collapse 37 cofen A, Tt fAewm fBww easireat zer

h) ' R5

foa ¢ ¢.4 (a) Resource allocation graph. fo@ s ¢.4 (b) ‘Corresponding wait for graph.

X | Several instances of a resource type 3 TN (I Resource type-93 T GI1¥F Instance ez
e, 47 «are &y 4x deadlock detection algorithm <R F 7W | TS WATS algorithm 5 Swrd =z
- . ) :

Algorithm 3

4fd, Work : = Vectors of length m

Finish : = Vectors of length n

1. Work : = Available, for i = 1, 2, e, , n.
if Allocation i = 0, thgn »
Finish [i] = false
Otherwise,

- Finish [i] = true

2. Find an index i such that both
(a). Finish [i] = False
(b). Request i < Work
if no such i exists, go to step 4

3. Work:=Work + Allocation i
Finish [i] = True
go 'to step 2

4, If Finish [i] = False for some i,
Where 0 <i < n then
The system is in a deadlock state,
Moreover if Finish [i] = False, then
Process P; is deadlocked.



o FPITHIa Peow. TEewR
.Y (TTNT (AT IF et (Recovery from deadlock) 8

T (@9 System-a (TTTF AIFA ?Flﬁ W, O 9l recovery I3 TP | U@ Deadlock breaking-4
7’4073 Options TR, T~

s | Circular wait-C% (ST% (AR & @ F/Qi{eF Process-(% Kill 31 Abort 311

3 | Deadlock process. (AItF GF/aTf4s Resource preempt T |

f&w® Aborting process '8 Resource preemption method STEIHAT B - |

Aborting process method : @ eferifde 71 ert frew, q9t-

3 | Abort all deadlock processes : @ &[S “[tat Deadlock cycle ﬁ@s ST cmn T | T AN 40
process Wl computed RfEq result-T1R8 W8 T T | T ATASITS recompute T N |

| Abort one process at a time untill the deadlock cycle is eliminated : GTF@ GFE T G G
T Process abort 31 T 43 T&F4 7168 deadlock WY system SN 0, ToH #4E ¢ aferwt 5o 4 |

Resource preemption method : 4 %%t Deadlock cycle-43 4%/ 94T Resource-93 Preemption
<f5 Deadlock recovery 31 I | ST QT feafs R il )

3 | Selecting a victim 3 5% REIA feat AGFD select IR preemptlon IO | TR TS ¥/ 9R
AN T FACA '

21 Roll Back ¢ (3 ReIH{ 11 & preempt IR #1718 ReTH/20RE Normal execution-43 TrwTe
Safe state-« TNTH TST 42 GTF @ state (ATS restart IR G reusability A5 T2 |

| Starvation $ T4 Cost factor T35 I Victim select I preempt T T 4R 4T Roll back =+
7§, S99 & @F victim 1 T deadlock FfE TS <A1 | ©i B FRYF I AFE victim-F Roll back FI
7 1 damage T3 (THZ TR starvation.

© B i | |

5| Deadlock 7 o [a/IfTA-2009, 08, 0V, 09, ok, Y0, 33, 33, 3V, 2058 (Af)]
e (Multiprogramming) R 3@ Process fAf#2 fog 7i@w® resource
AR T (5B (A | GTRT@ A & TG (I process-<F request-4 resource-T! &SRR 2,
TR process B ST STFW (waiting state) AT T | @A CFG AT I SCATAR process 5
W FING S SR RIS FCS AT [ | F1EY @ resource B IR W Request TR, T
resource 5 W1 SCAFNEA process-STET WA 4 an | @ SIFCS deadlock IC |

Q! Preemptlve resource 7 [Ariftal-os, 058 (7))

I (B resource-47 (FW@ AT W (¥, Process execution 2P Y pnomy-ﬂﬁ fefare
W process-4d execution FRHF TACS T, BT @ WA resource- -(¥ Preemptable resources AW
cfa (memory) T Preemptable resource-49 LTl :

© | Non-preemptlve resource 37 [arifat-os)]

Process BeRTAN 3f# (FIF resource-4d T request STl Ta'ﬂ W3 & resource-9 AT
process ﬁ?ﬁ{ g 1 Re AFS resource b & 1 R, ©@ (7 74 resource-(& Non-preemptable
resource 40T |
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(4]

Yl

q1

vl

L

0|

Nl

R

29|

) (CTETTH b 1
Shared resource 31T I(A?
W (@ resource-(F AT process W simultarieously TR T TF, L (3T resource-(F
Shared resource ¥ | '

Dedicated resource J1(F I?

T4 (@ resource WY@ 3B process-9 T W AT, ST & resource-C¥ dedicated
resource ICT |

RIS Deadlock B T (FIN LITH resource-a7 w2

Non-preemptive resource-43 &= deadlock B
Resource 3G RS (RRIRE operation-vt'ﬂ ]/

> 1 Request

Q1 Use
9 | Release

Deadlock-TA SRA R F/e ' _ [arfErRi-R00Y)

,‘ 3 | Mutual exclusion

3 | Hold & wait

© | No-preemption

8 | Circular wait

Dead lock avoidance-&3 Algorithm-<43 FIX il

Safe state algorithm, Resource graph algorithm, Banker’s algorithm.
Deadlock detection algorithm ¥ &34 € [P '

FAigraers Deadiock detection algorithm 7 <3G ¥, 391-
3 | Single instance of each resource type 43R

2 | Several instances of a resource type

Deadlock recovery 3 4B Option SR ¢ F 7

qUFtE Deadlock breaking-@ 7 4% options JCAR, TY1-

3 | Circular wait-(3 (ST% (THIR &) «/a3f4F process-C3 kil A abort 41 |
U Deadiock process (ATF 9%/93f4s Resource preempt T

Deadlock (I (@R system-<3 TR X ACH?

Multiprogramming system-4% (%04 |

Deadlock detection-a3 fRcasy fiew Tl ¢ f J?

7w (@ System-9 Deadlock prevention 3 Deadiock avoidance algorithm &gt = B
41, ©ta Deadlock situation 3 TTS AN | ©IF WINTAR U631 FIe T AT, T- ‘

3 1 System-4 Deadlock situation 38 =1 &, ®1 & (7T @R

31 Deadlock situation W8 41T St Recover T4 |



doo
38 |

Mt

N

Roll back TS ¥ 7

[arFifTat-200¢, o5, So, 33

Roll back 8 (1% RTT 3t 4T Preempt ¥917 *7 B9 RGIR/&GHTE Normal execution-4a
Trwt* Safe state-a fTH TeT GR W% & state (4T Restart I« Reusability f&f%s® Fa1 |

Starvation TS § Rz

- Starvatlon 8 IXF Cost factor a6+ S Victim select 3¢ preempt 39 T 4R GTF Roll
back 41 78 YW & 92 victim IR A deadlock B FATS oA | ©IF PR T I S victim-F

Roll back ¥4/ * S damage I3 (W13 TR Starvation.

9 R PR Deadlock W7 ,
ma%*méaﬁﬁmwwﬁw A |

> 1 AR TER (Mutual exclusion)

R | Hold and wait.
© | No preemption.
8 | Circular wait.

ﬂm e

]
ol
81
el
Yl
q)
v
LY

Yol

Deadlock-« Fest F TR 7Y <00 Ar

W‘T’l{ Deadlock 3 31|

oo ) ¢.5.5 w s 58 |

" Hold and wait 2ot% & gat?

(EE = f) ¢.3 % wmn g8 | ‘

43> System deadlock-9 AT Wt A 77 |

€. ) R 58 |
Deadlock (373 T& e Teirworz e

a.wawma
(TEIT ST Re67 a3 731 |

(EEm o f) .2 7 e w5 |

Deadlock avoidance *&f 3fqtaa; -

Aborting process method 743 Tt &% fig |

(Gem o) ¢.v 7 SR agw |

Deadlock prevention TS R 337

e.\omwmn

Deadlock avoidance Fi?

e.s R SR R |

[aifizat-on]

[QIifTat-2004, ob, So, 33]
[RiIf¥at-2008, 53, 33}
[aRfT-200¢, 33, X058 (4If)]

[Refitt-0s)

[Areifiat-2008 , oY, o%]

[@=ft-ob]



(TEETA 50
33| Deadlock detection algorithm IS [ RA?

(Bza o ) ¢.¢ = oy g3 |
31 Circular wait IS $ 3

q.qaawmaiw

50| Safe state '€ Unsafe state Fr

@.8 ¢ TR 733 |
38 | Wait for graph IwT® Qiﬂt? '

(Zoa mws ) ¢.¢ e o gEw :
3¢ O3B System ¢ z?tm cee AR @ [W—Qoos, oY, ob, 30, 2058 ()]

3% 1 Preemptable 8 Non-preemptable Resource <3 g8 31 WS | [AIeift-2008)]

e.:.wwwmn

321 Race Condition 43 Stalemate 7 74T (e | [A=if¥Tat-2050]

Q.S?fwwms
R e et < ]

%, .
31 Deadlock system 9, Raifds fod |
€.5.5 TR SRR §3 |

| Deadlock ¥t & wag toft T, W ezt = | [FifiTa-200v9)

Q.wwwm.

©1 Deadlock %44 Algorithm 39 377 | [RIFIITal-2008, ov, o, 0, 3o, 83, 39, 2038 (4f)]

Q.smmmn

81 Deadlock detect IA1F Algorithm fore | [QeifAiat-2008, So, 33

e.ﬂwatmma

¢! Resource-request algorithm 5 fird |

e.swtwﬁiwml

Y| Deadlock prevention-tﬂi! Rfeg waew afar 39| - - [Afra-g00y, 53]
(3w mo ) ¢.o = v A3 |
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EAB/ ATSCYL ProEw gy ad
(/0 System Concepts)

v.0 gt (Introduction) 8

Operating system-&3 <6 ewgd W T O system WIRERS (& A device q TS
Computer-&3 Y A (A& 2fITBa Input @ Output (1/O) WATE== (Operation)-(® e 3w
~ Computer-(F 11 SIS FRITS! I, OAACE Input /Output device I =¥ g Device @Al Computer-
@ T3t (data) (@39 (send) T T, et input device, T (& I device-4% WY Computer (4TF data
information *ea@ Tw, TS Output device ¥ @R (@ 7 Device, data 31 information FTHFY I
TS AR I, et T storage device | Computer-4 Input / Output € storage device-(F 4¥
Peripheral device TC11 © Main memory (RAM, ROM) &3¢ Processor a1 CPU Peripheral device <31
fafoq @ (741 AW, @3B Computer system-@3 &M i (sfarEaE RPoReR W UF T ATE | IR
ot (TSP 39 FRITOICE IR TR TG A s

input /Output device-TIR «%3 5wy 93 Character 4t Block of character transfer (I F | ST
Sequentially =¥ Randomly access XS AR | ©igl Data / Information-G& Synchronous fe
Asynchronous (3 (¥ *{STe Transfer F7CS A 1 /O device-T% Dedicated ¢! Shared Access X®
S | WK Read only ¥ Read write type XT® fie | TR e I Q@M TS AR s Performance-4ad
fafox €@ Variation FTBE SATIAS FSIT (FCA AL | e @ 5 Device-79g ¥t Operating
system TIRA T TR | 4 FGIA /O Hardware, ®ita &f%8;, 1/O Software 8 1/O fawad Operation
system-a3 i Topift AT STETBS1 41 JCACR |

.> TTIB/ wEoe QéemiTaR By @ TAAS (Characteristics and principles of /O

hardware) $

et RSy €@ device TIIRS | @ I device- TR Fwof/ SIeEAs weltEa fe o
WA YR BT JIFS W1 Q@ T device-TR XA coifaa (peripheral) feoI% 1 @ device-TTHRCF
SR /O hardware-¢ 3 €1 | (ifireiet feeid=t 11 1/O hardware- TGS &4 7SIt st 1 I —

() Input/ Output device 8

(i) Storage device

8 @ 79 1/O hardware e fagifae Seeeat =41 29 |

©.5.) 295/ WiTs5 f&=iH (Input/ output devices) 8

Input/output device-a3 e, TRa @ af¥Ey R 2o 8

2775 f¥i%A (Input devices) 8 Input device ¥ (1 78 device, T AW Computer TS (external)
AR TS A TSR I G TR W Computer-4 data 6 (send) T4 =W, @~ Keyboard, Mouse,
Scanner, Digitizer, Punch hole device (@=- Punch card 8 Punch paper tape), OCR, OMR, Joy stick g |

withes fesiZ (Output devices) 8 Output device T &1 753 device, T FEIW Computer 1 Age
ST fraEd I | SR (@ device-43 WA TEATE A Output snem A, (7 ADA device T8 output
device, (T¥=— Monitor, Printer, Punch card, Plotter Tw7ifw | '

g device itg, T Input 8 output o1 device RTIE 3T T, (@¥H—- Modem (Modulation and
demodulation) 1 '

Fo{B-ITE+[5 feeiT ¢ © AFFER & IIFS i o3 9@ 1/O hardware ¥ T |



el OB B S s00
b.3.% COIAw {137 (Storage devices) ¢ - ‘

Storage device-4% R Computer B FFHY TACO Al € ARS © IS e fAe
process T IX G LR FIFA ¥ AW | IAToIta® CPU-CS Data process-ad & Main memory-3
Mg sfews ifers data- TR S-ANSAT B | Primary memory-(F Semiconductor memory-8 &t [ 49
wFe S STF main memory 31 .Main storage device 332 IIIE (expensive) | Crery Primary storage -9q -
Capacity-6 3% 2 | &8 BT ¥ Aoy W@ =R 31 Secondary memory-2 &TATEH ZF | Primary
memory-¥ ge= Secondary memory-% Speed W T, &€ Secondary storage- aa RIS Was @
@32 SN data AFHS I3 AW | (PN Storage device-4 data 3t B3 NN (store)-(F wrmng R ATITF I
W reading | ffSy @ Secondary storage device FTR, (ANF— Magnetic tape, punch paper, tape,
magnetic disk (HDD), Floppy disk, Magnetib drum, optical disk To71fi |

Storage device-"TRIF Access-«¥3 857 f5fE 3 72 ©rtst ©vf wat T —

(i) Serial Access Storage Device (SASD)

(ii) Direct Access Storage Device (DASD) 3t Random Access Storage Device (RASD)

Fftmm worFeE ehtmm feiE (SASD) 8 SASD foeidvrmizy tafkiE TR G ST SHERFONI
TR I R GILONI SR SFTTNS F9F T | IS (B9 TBRG (MTU) @ wrdm ¢oiaw feoizom
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Rk A e A S Soe
.0 7 forae FRIW Moving head disk mechanism SRS SIASIT 33T AT |

fot@ Arm assembly-a3 7Tt RfSq SeTaR 191 (R TCACE |

Track / B l€— Spindic
1 ‘ 8 -
E . X Do
l LT TS i t— Arm assembly
Sector s | z

| 1:\\

|
Cylinder C - —»}

Read-write
head

Platter

Rotation

fBasve Moving-head Disk Mechanism

b.5.0 Fim Soieem Chiw el ¢ iRt Re™ GhiEe eikem W A1k
(Difference between SASD and DASD) 3

SASD" 8 DASD-43 AR =1 fars oran 21—

(¥) SASD (Serial Access Storage Device)-4 information &1 T & ARSI SEd
SIZIA I AT FACS T, f*F DASD (Direct Access Storage Device)-& SEHSR 2RI & =1 |

(¥) SASD-4 9% F® qTFR G record- TSR &= NI 3 Record skip F4CS <F, 58 DASD-93
Record skip 419 &TaTem (72 |

BYBURBAdR e REII] Bladle)d

(*!) SASD-4¥ (578 DASD-4 ©ibt read/ write FACS FN FIH ¢ |



S0y | afeerobm o TReTH
©.3.8 ER2{B/ WTE=S YW TN (Principle of input/ output hardware)

TS 1/O Hardware 3t Device-7T4% 19 f#ea1 A TG signal NSt Computer-£3 X CEITCaNe
_@f$8t 31 Device B machine-43 R @3 FCFTFA (Connection point), TF Port-€ TF, T WY
CRIIICA™ P | ST Bus RS Device-TT9R Computer-a F (AT FICS AN |

Kernel
§ .
é Kernel /O subsystem
-]
@,
SCS1 Keyboard mouse PClI bus floppy ATAPI
device device * device X4 device device device
driver driver driver driver driver driver
SCSI keyboard mouse PCI bus floppy ATAPT .
device device* device one device device device
controller | controller controller controller | controller | controller
] " ] [ 3
E
o Y
- ATAPI
SCSI floppy- devices
devi Keyboard Mouce LX) PCI bus disk (disks
ICVICES -
drive tapes
droves)

fé@ ¢ .8 A kernal /O Structure
@3l Computer system-43 Fast device (Processor, memory)-TZ PCI bus 4<% Slow device (Keyboard,
mouse)-R Expansion Bus-43 MY IJ& (YTF /O hardware-"TR A=t Y communication afest 3 |
/O Hardware-s1e Favgeed sy fifeq «at@ Controller TCaCR, T b.¢7R Bua (ATt 26wz |

Monitor Processor

' H Cache I
Graphic l bridge/memory - ]
controlier controller - Memory SCSI controller

SCSI bus

PCT bus ' )

IDE disk controller expansion bus I__——Keyboar :
interface

@ @ " ([T expansionbus — |}

@ @ parallel serial
. port port

fo@ 3 w.¢ A typical PC bus structure




395/ SEH=5 Prsow SeRE . S04
C ve % fowm e device-TaTE fRwETd® &) (@ Controller IR, BT €F A GF&F Register M2
5151 @ FTHE Broreier €199 TR | ST @7 Register-4 reading '@ writing bit pattern IR IR Controller-
@7 Y A effSdt I 1 9Bt I/O Port Address-43 T TR 1/O TTHFR TR IW Device-TZ
fRremrs T et efedt 3 | AR CPU BisrE bt Brrer ITRFN TRA W /0 Wiy fdiR
TR 92 fooizs g AEPER-9 read / write F™°1g ¥ 4TS |
fatsa Table-4 Device I/0 port location (1T 221 8

I/O address range (hexadecimal) Device

000 - OOF DMA controiler

020 -021 Interrupt centroller
040 — 043 timer

200 —20F _game controller
2F8 — 2FF Serial port (secondary)
320 - 32F hard —disk controller
378 —37F Parallel port
3D0 - 3DF graphics controller
3F0 - 3F7 diskette- drive controller
3F8 — 3FF serial port (Primary)

&R s .3 Device I/O Port Location On PCs ( Partial)
I/O Request-a3 f&#2 «afb life cycle Itatre ik wafb fAfWB 5taF 1/O request i zw AIts | fATsw

forem AT /O request-43 life cycle (AT & |

user 1/0 completed
request 1/0 process input data availabele, or
output completed
1
systex; call return from system call
kemel transfer data
can already 1/O subsystem - (it appropriate) to process,
satisfy request? yes o return completion
. or error code
A
send request to device Kemel
driver, block process if eme
appropriate 1/0 subsystem
Process request issuc . N
determine which /O
commands to cantroller, device completed, indicate state
configure controller to driver change to 1O subsystem
block until interrupted 8e
) I
. receive interrupt, store
device-controll ds interrupt data in device-driver buffer
handler if input, signal tounlock
device driver
interrupt
\ 4
itor devi device )
monitor device, controller
interrupt when /O > vo °‘()m_plte'°d' "
completod generate interrup
‘ time >

5@ 3 w.u Life cycle of an /O request



Sobr - FITHR FIeew FwoemR
o) Operatlon Az wae o System call-93 IR IR | R ot AR System call-93 T9z”
I TR |

- Case n Kemel
Trap to L v Perform 1/0
monitor o Read " - p

Return
to user

3

.

User
program

System call ne

.

fo@ s v.a Use of a system call to perform 1/O

v.5.¢ feeids Mitecs @1 (Device management techniques) 3

Simple batch W57 FE5T @ (IR F7Cw v @3B Job 5T (run) RN device-@3 357 472 S &7 |
@5 Job-a% & T device T M A R fEor2et ser 2t | 98 g Job-¢= multiprogramming
T T PEFE TR T AP (AR [TOReT I T FA | @ system-9 JIFS A
Peripheral device 1415 9%t TITH Fe1e7 throughput 18Tt 313 | 4TS @a IS (concurrent) Job-
ez &R Peripheral device-"z 3% Z0 | Device management (FMeT 5 ftst et Ft A1 —

(3) of6r=Be (Dedicated) SR 8

(¥) c=Te (Shared) ST |

eRTaBe RS WIME*IF (Dedicated device allocation ) 3

fog fog Peripheral device (¥~ Card reader, Magnetic tape, Printer 2Sjif#% Device-T4Z @i «af5
fafe eam @ Serial device RO 35S Tre “MA | wefie @3B Job 18 W 2ew #TE WA Job @ G
device IR FACS A 7 | IAY IS job G 1R device I FICS BIZE ATACNCEAISTA a1 e
(scatter) output “et TR | T} @ 3 device-STA T FNT WIB! Job-4a T2 dedicated At assign ¥

AT | 9T device B TN free T, By TR GIB Job-93 I ©F T | @ &S multiprogrmming @R
. Priority scheduling-43 C¥a Y3 WfeTeR 72 3T | Device-a3 7N e I e fpg Sepfaet 7 =t I,
FE ©f IR | O 9 AR T AT G spooling a6 QR SLAFH! LT |



Zo{D/ SEB{p b S 0%

ovarE WieeT fEeIRA 6 (Shared access device allocation) $

f¥g g Peripheral device IR, (ST TP Access T4 TN; TwiRReTwaiel Magnetlc Drum, Disk 2@ |
@ WS device-4 TIPS TATF Memory location-aa TS I access TN T | S TN € 7w Sy Job
a3 device-93 Ry location-& accessing 51, B4 operating system-(F Af6 TR I 0O & |

2¥TS, T4 42 41 TS Job €2 device-(F share IATS B, BN operating system-C3 traffic Jferez
To T JOS W £ =2 function-(& I T 1/O traffic control | SRR b €3 /O traffic-c
e Lo T8 syste™-£ Multiprogramming-49 efficiency 8  throughput-4% T &SR TS | Shared
-4ccess device-<3 TET TEG TR I Job-u e g W Job T TIHNII*S access Tl | AT
(NTRIfA protect o~-£3 LTFEW T, T hardware 8 software-93 combination FTJ NN T 7T |

Memon, -olection T8 Multiprogramming-9¥ (%t& Computer-(F Fﬁ mode & BIEHT IACO A | G
Master/ stave T privileged/ unprivileged 351 JH |

(¥) Rfshrers e (Privileged mode) $ 3% %3 (certain) instruction (Tx=- Input/output @3 Protection
GT3% TS legal fATI6%1 1 78 | 9TFTE control IR Operating system-4d $o3 |

(%) T=-Riffme e (Non-privileged mode) 8 @ SZW Computer (@ (I instruction TIRF FACS
AT | Q@ mode-@ I Input/ output ATEB: FTTHN FEF Initilize I =W | ATSIFH 1/O request-ad (ALs!
operating system FE 3 I TW | FIAS TS |/O hardware TS F1 & |

O Synchronous & Asynchronous device ¢ &g f#g /O hardware Wi, Tt fAfie 7w ww w3
data transfer ¥, SITAACL Synchronous device 9 | ‘

(T 3 device S~afNs fAARSTS data transfer ¥, SITAA Asynchronous device J0 |

b.b R SR I synchronous '8 asynchronous /O methods ARG Z#1 1

Requesting process : y
Kernel user { Waiting ARequestmg process User
e 3
Device driver Device driver
' [
4 | v . Interrupt handler i ! Interrupt handler > Kemel
\ v
Hardware Hardware
L— data transfer —— Ll - data transfer ~—
N J
Time ————p Time em—ea—p
(a) ()
Synchronous Asynchronous

f5@ 5 L. Two /O methods
O Read / Write, Read only 3 Write only device : ﬁ‘i device TR, TMAICE VY read ¥l T,
TS Read only device IT# |
g f3% device TR, (W SGIA write T T, (GISTAMTF Write only device I |
AR Read-write TS operation I TW GTF device-S IR |
QO Speed of operation 3 &f$ device-a3 fg &7 speed (f¥) FFR | speed AT &S second-4
bit/byte (}TH BF FTJ gigabyte/ terabyte IS ZCS ATA |

[8 bit = 1 byte
1024 byte = 1KB
1024 KB = 1MB
1024 MB = 1GB
1024 GB = 1TB
1024 TB = 1PB
1024 PB = 1EB

1024 EB = 1JB]



330 | foniBBra FDR TR
v} IO T/ W@?"ICW e SR FeseE Qﬁ?ﬁ (Role. of operating

system in computer /O operatlon) 3

TR Input/ output-93 (LA Operating system @3B ‘éW?ff '\iﬁm S{ie A | IR Computer-93
e 7& 7 /O device 8 /O operation-(¥ manage '8 Controlling-4% TS Fwed g Operating
system-«3 To 7B AT |

input/ output device- RR i or e (7l WCE @, 9 SI™I2a Speed '8 Function-® ¥ CE‘N
/B TS | Input/Output device-49 IS R TS | mt, goe Operating system designer-43 &%
device-Tt&R | ©IMA operation-(F managing 8 Controlling ¥ 0 TR T e | @ffE IT 1O
device technology-93 C®Ga AR fefrod® S @ o TR | 9@ hardware @ software-Ad
standardization dTGTE, ST T T g hardware G SR, T wesTeNH e /O device-93
e SHS (G WENeE | ¥ /O hardware '8 software standardlzatlon -a3 *enf4 /O hardware-a3
broad  variety-&49 FIFA 95t oprating system Sei® TPl | SRt /0 hardware-«ﬂ?! Gifers BomA (@ -
Port, bus '8 device controller (fFT@®) @gfe fuEd @9 hardware-TiEd = Ad Communication
“channel EAGTR M4TR GIsNCan @f$B WA operating system-«¥ firet 27 | TSAR T TH, /O hardware-
Teed structure e, service «@3. performance 3&T® operating system @*ﬁ"ﬁ ST AT B |

v W&WWW/ wiEs={ (/0 aspects of operating system) 8

Input/ Output hardware 8 SITHR ST TIZPAT R g wq Te @3B wiba e, s
operating system-(& input/ output hardware-93 TS REARRER (TAITN F90S & |
fam @B TET VYW 1/0 hardware-a3 (¥ operating system T4 Ry REwnR S =1 2

Characteristics of /0 Devices

aspect variation example
data- transfer mode character terminal
block disk
access method sequential “modem
) random CD-ROM
transfer schedule synchronous tape
asynchronous keyboard
sharing dedicated tape
sharable keyboard
device speed latency
seek time
transfer rate
delay between operations
1/O direction read only CD-ROM
write only graphics controller
read- write disk




295/ BB Frrbw Sy PP
£¥¢ € Operating system-(3 WA8 FOGTE A &1 o1 TS 27, (T0=—
7 .C -zrcware-<£3 bus 97
7 T rardware T controller-93 8%
» .G Port € TT72 register-AYCEA T ) ¢
# Host computer 922 device centroller-43 NI Hardshake relationship-a3 B9
» 'O Hardware-<3 Interruption *1%f%a csta @3

» CPU-@3 f7u¥ ToiR DMA-9 T4 Device to device data transfer-93 %”i? |

0.8 2715/ SNEE5 TRV SRR Sewrels I 7% (Goals of input/ output software) 3

VO System TS /O hardware '8 I/O software BSa2 33T | SR /O hardware @ /0 software Fe3
/O system s =1 |

AYRATS physical TXS&TA 21 /O hardware Wdie, 1/O hardware T0R Computer-43 Input-output
A=A FATOIEF MR T device-Z | /O software TR @ 7 1/0 device-FLad IR @ fRaeeR
) TR program I set of program (¢ W) | 1/0 hardware- SRS &9 FWR[ FACe 1/O software-
Fred 7| "8 1 /O software ®I9T /O hardware-31% =51 | (1/O software- ﬁ‘{{ /O hardware-a3 &=} A&
service &M I, (IAF-

(3) =¥/ e S8R (/0O Scheduling)

(}) F=Ifa (Buffering)

(®) =R (Spooling)

(8) & WIITIET (Error handling)

(¢) foeig= fawrre= (Device Reservation) |

(v) w5 EEER are fidee (Selecting data transfer mode)

(2) ©io1GEeR FifSERR (Data transfer scheduling)

(v) cmife (Sharing)

(5) WIFEF (9T fWERe (Selecting Access Method)

(v0) feeimm «ifs fade (Identifying device speed)

(33) =g/ s f&w== (1/O direction)

(>2) fEeizs wg fAdivel(Selecting device address)

(39) ©NZ/8 (AT Frfererier wyiags fdiad (Physical address of 1/O port)

(58) crTfR WP (Memory mapping)

(3¢) =%/ 8 THRTHRR (1/O interfacing) TeTf |

@RIGIS Input/output hardware 3Led fNTeR “if¥aeq €Grr, 797 F9A criteria T8 q@ME R Ihput/
output hardware-¢ ¥ hardware-1t&a Criteria &Rz 3180z T @it e Input/ output
hardware-T(Zd FIte FAT8 R 41, hardware-Tte ’IRI@?T R s, fRmad ¢ g <13
Input/output software-as1 YeTeT=] '8 BTo] |



MR FfToIR et swhem
u.¢ W/ ee+{ bt afefs W IR (Functions of each layer of input/

output system) 8

fAT8 Input/ output system-«3 layer-ete Bam Iy CRRITERT LU

User Level I/O software a1 user process

Device independent O/S software

device drives

Interrupt handiers

Hardware

f5@ 3 u.5 Layers of the 1/0 system
©.50 7 fomm™ AR 1/0 system-a3 &TeTF layer-«aa e a1 31 2 ¢

1/0 Reply
Layer /
/0 Request | User Process Make I/O call, Format 1/0, Spooling
— A
v Device in Depend ‘
evice In ’cp endent Naming, Protection, Blocking, Buffering and Allocation
i Software A
v i
Device Drivers Setup device registers. cheeck status
A
]
Interrupt Handlers Wake up driver when 1/0 completed
A
y i
Hardware Perform I/0 operation

fo@ swv.solayers of the I/O system and the main functions of each layer.

/O system-a3 TTRA &Afels S I Somm B s AR, AR TR Hardware, 93913
NI interrupt handlers device drivers, device independent software @R 374 B9t User process SZ[q
R | fora Sz fow ST @1 (Flow of control) 5® warg |

T, IR (liT @3 file (2t @3B block i o3t I, ST operating system (TB1 FACS
1ZIW I | Device independent software 3% cache (d1& I@ @32 T block B GG A, w7 @f,
Device driver-43 MY hardware-93 IR request oM | Tew oy Disk operation g 7t 7 T
process f3 blocked AW AMCS | 49 Disk operation F=Ag =g W, O hardware 93f6 Interrupt handler
3 (R IW @ TS @A device TS | Bt $2 Controller device (IH SRR (& A 1/O request
T R O process Bre @i gret @3 eemeIdR process @IRE verTe <1 |
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I/O-G3 *{Ta 7 2
Input / Output.
Peripheral device 917

Computer-9¥ 1/O Device 93 Storage device-(F Peripheral device 3% | CPU @3 Main
memory, Peripheral device ¥ |
3% Input device-47 7% g |

. Mouse, Keyboard, Scanner 2e71f# |

¥ Output device-«7 =i fird |

Printer, Monitor, Plotter Te7if# |

DRAM-&% #[Ta1 1% fp

Dynamic Random Access Memory.

SASD, DASD, RASD-«3 * 7 ford |

SASD 2 Serial Access Storage Device.
RASD 8 Random Access Storage Device.

DASD 8 Direct Access Storage Device.

SASD 93 DASD-47 Wo45 e

SASD ¢ DASD-&7 T45 =1 fRes oratt -
(¥) SASD (Serial Access Storage Device)-« Information &l F1 &) SRRREs! a1 Sl Swari
SR i 4TI IS TF, fF® DASD (Direct Access Storage Device)-9 SR TAGH 27 1 |
(%) SASD-4 &% L VIFA (F Record-9 I6TR & TS g Record skip F70e ¥, %€ DASD-
93 Record skip 3319 &TAEH (73 | ) '
(*) SASD-43 (5T8 DASD-4 ©ibt Read/ write FICS I FNH #TA |
Multiprogramming-9% (%@ Computer-(3 A5 Mode-9 B! TS TH qR F 7
3ff Mode-@ Bie=t 4t TH ¢

(i) Privileged mode.

(i) Non-privileged mode.

I/O Hardware Jt? [afRiTa-00v, 04
Computer-9 f$g = device 395 27 | @ 7% device-TZ /O operation fFe1 Oy e+
S R 37 T8 | Computer-« I35 f2feR € @ Device-3T4732 1/O Hardware NI 91fif5s | ‘

o1 Computer system-4 3% 7’6 Fast device-« 7 fore |

) (i) Processor, (ii) Memory | »



58 TG FEoT THReWA
1 7P Slow device-a7 7% fe |

(i) Keyboard, (i) Mouse 1
321 VO Hardware-«% CGR Operation system-«% T &t

/O Hardware manage @ Control ¥4t |

yo| VO Hardware-47 Basic elements &

(i) Port, (i) Bus, (iii) Device controller |

381 DMA-GR ozt =i 2

Direct Memory Access |

s¢| DMA Operation #?

Pl T SR 11O Hardware- TR G ST B (Information) -2 413
gfeFmid DMA Operation |
sv1 Bus®

:»“ Bus @ Communication path Communication-4% znzéT, TR Mg Data I Message
-2 I T Bus i 70 O A T &% (Set of wire) X | fafSq «aTR Bus TR~

(i) Data bus,

(i) Address bus,

(iii) Control bus TS |

“ yq| /O Hardware-"Til& Speed range ¥°?
1/O Hardware 3t Device-T{(&d Speed gfs ITITS FIAS Byte WS ITE Gigabyte ©
ATd

sv| Synchronous device zes H 1@ ' :
@ 7& /0 Hardware fAfi8 7@ =¥ WA Data transfer 3Cq, SIMACE Synchronous
device 7 |

sa | Asynchronous device K (2 (4}

1 57 device SR RARETS Data transfer T, SITTATE Asynchronous device <!
301 Computer-Q T3S Fast @ Slow device-E (FI7 R4 Bus-% A AYS 4w
Fast device-TIR PCl Bus-93 FTd @32 Slow device-FR Expansion bus-4€ A
AT 9T |
31 PCI ISA-«7 f s fre )

PCI : Peripheral Component Interconnect.

“~ISA: Industry Standard Architecture.
| VO Software 3t [ArifAtat-Rooy,

/O Software TR 1/O Device-TtzR JIY S s & ATEERE Program B |
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Input 8 Output device 7=t It &I fore | [rIfARl-2005, 55
©.3.5 TR SRR G |

Storage device ¥t G FF JIGS W2

e.s.amwmml

SASD 8 DASD-% 0@ *itay ford |

b.).&‘{immt

VO Device-&3 (afiBy forg |

e.>.>ﬂ:‘ﬂa’mm|

VO Software-9% Goal I ¥ | [RIFIFIRI-2000, 08, oY, 04, 08, S0, 2038 (4ifF)]

Frmrma) s.0 m T |

/O Operation-<% C¥Ga O/S-% %t fe | [RisifTat-2008, S0, 33]

0.3 TR SRA B |
VO Hardware-«3 (387 fire | : [RreféTai-009, o, ov, So)

(o s ) o5 e v 8390

tﬁﬂ? Typical PCI Bus structure W%« 3% | [rificat-os]

e e

IIO Hardware 8 |/O Software 3 ¥ Service W< ITA?

Errmc]) o8 m Baate

176) Hardware-dﬁ ¥R O/S-93 ey Rame fe

() vow faats
VO PBERITER AfBreTot (e | [Rrzif¥Tat-200t, 33

Input/Output Hardware-a% Ft4R_M 3 14 ’ - [arifETa-208e]

Bz o ) v.s e o @8 |

B soemper et : )

o1

U

9|

81|

¢l

VO Hardware-«3 R3f¥g fiw afat <0 : ‘ - [etfii-go0v]
.5 TR SRR G389 |

/O Hardware-9% Management 1w 3+t 341 |

(Zon mmzof) v.b.¢ w wRn @3 |

VO Software-<% %7 @ BTay T 3| [Areifiitat-00¢, ob, >> 3R, 9, 058 ()]

VO System-«7 &f¥f Layer-«@ Jta afqt 711 [awﬁm -300, 50, 53}

\b.awewml

/O System-4% C¥U@l Operating system-«% g3t RITvisa 33 |
S
‘ ®




(Meinory Management)

9.0 Gt (Introduction) 3 ‘ '

(@ (TN Computer-47 CFLAR memory 936 g @™t | Memory &It Computer (319 data process 3t
program fadig F7CS #2711 Program fdieea & memory SR™J& | Program faditea s TS program 'S
data 24N (TR A S (@IF SRR MR e et et 7n | i3 CPU-93 «ife Ay Computer-@3a
TS AGIAR T TR (VAR IR 4R (Wi AfS® g4 (management) T st e | @
FEe G (methoditechnique) IR IW (MNAR MGIQA 41 T1W, ©2 T Memory Management
Techniques |ty ey «=7@ T® *MF @~ Primary memory (RAM, ROM), Secondary memory
(HDD, FDD), Optical memory (CD, DVD), Virtual memory, Cache memory Ziif# |

« Sipen SRl ey s cenfie IRgem sk (RiSy @ e s w99

9.5 G JIGT 9R 9% F& (Memory management and its functions) 8

@ SR (IR (AT, (IR FIZUFR requirement, (NI TRFR technique 43R NI
TR e FCE R SiceTiow vt <ee |

9.3.5 NIRRT (Memory management) 8

Operating system-«3 fafey witem ¥t wArow @ &1 (N I (Memory management) |
Memory management-&3 TG Memory'd Fiew IR T8 W RSy e 7 @t 71 CPU-93 %
qifeta Computer-93 ws! et T Memory management-{3 ST | (I 131 8117 1 (FTHIeT SR@Tw I
ife AfEF TR FA T, SIF memory TIFIPH (I T | Single processing system-«@ &4 (IR
Ho s fIew A, 1w s Se Operating system-«¥ Kernal It Monitor program itd @3 S I¢
fAf#8 3308 &wPIFe program 5 wagm w1 @ WS ARz et (User part) T8 e | »

Multiprogramming system-« user-93 &= e S S subgroup-q e T @ AUPIE
(Multiple process) Operate 3 | Operating system W GIZRAIAR (user) & (TR [HTS T
Dynamically =& 3=1t% Memory management 3t#1 | ;

Multiprogramming-<3 KITI. Memory management-&9 LTS Processor-Tiad W0q ANTH FEH
LT S SR R T I | 97 T system-a3 through put R = |

9.3.% “Jf® IR FERM@ (Functions of memory management)

1S qgeR FrfEfa fw oz g
(F) (TR JIFS W G SRIIZS AP AT JIcd AT |
(To keep track at which parts of memory is used and which parts are not in use) -
(¥) (@ ATH-9F T TR ATAISA (TN 3% I G3R FIER (T8 Nz 3 aifees v |
(To allocate memory to processes when they need it and deallocate if when they are done)
(o) T T oA YRR (= W, o (o 9k forwn Wy ornfic-a IY 9, TS ATA L
919 /T |

(To manage swapping between main memory and disk when main memory is too small to holid all the -
processes)
[NB : The part of the' operating system that manages the memory hierarchy is called the memory.

manager. (SFTfBe Foborm (@ st GroafRm T 13 69, ©ite (It i e 1]
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4.3.9 (NIR iewereesd Requirement-egg 8 '

TEfRTE TR TR I (Al AT TR T e siofd Requirement IR~
s QR (Relocatlon)

R | (HTGF=H (Protection)

. cormfAe (Sharing) .

8 oEm wftmierm (Logical organization)
¢ Fowm wimireew (Phyéical organization)

[

q.3.9.3 fTE=+ (Relocation) 3

Tzl HEbm qelfie drm e IR CIER W | AT @R AT Ko (NS 27 |
crRz £FT (e X e = oNR S @i AR o e 23 | QUPRE QR Sl S % IRE
T (@ (R iR oIt @em S At forw i s eraem & | I STPINTEE RS 39 =
9T FET AT (AT X7 | o

ergR fAteme% F9 @ Process control information location, executioh stack branch instruction

#RTE TR U @RIPR 8% €19 T | Data reference instruction GRIRTES TibR 5t
€2 IR |

Process control

A .
P
Information Process control »
)
Entry point of N Block = B
Q- g
program Program I g E
Q
g
g 8
<3
Data 'z 2
Current top N ata -
. of stack 4 Stack

5@ ¢ 4.5 Addressing requirements for a process
7 a.3.0.% B (Protection) 3 |
mfwm, e RSy wee wRg 0 | IR THARS ATRIFESR e g AT G-
3 A GF0 TP (X T ST-UF AR ffEe Ft zw, Eifves Reiweis o aniR awmem <@ |
4,5.9,9 C*FifR (Sharing) 8 |

awwmmamﬁmaﬁwawmmm,mwmmﬁwwﬁm_w'
T | AW @IRT P 9T @ i 3w, S ciamibe 30 T Qe FEE TR IFR Y @R
TMAGTIS GG TS TR | (AR AT GfEF AT &Ta™! (access) Faget Awcs 23 |



MY IFEBIY ST FwhsmR

9.3.9.8 7T we(gTe™w (Logical organization) 8

FfeoR Frebom au s Ffa @ wefee Wi o Ram ot g oSl s o=
| R 1TB A e e W e @ | TR e qITeR wiizee @@ | fen @ i
FTyfera Qe Frebemm Bom Fsaia, it 1o eefifem Bom ww | Sfdie (i, i wfESe Res
A, I F6g e OISt 4igel 30 | Seiitafie Py a IR Tréemi Tiw FfERend IR e
@ It T fAow I W3 TTTT FIfbe TR (TN AT 7oy I3, oI (WA Ffqareret et
T 3

wa%WjWMeWWW|

R | &Sl TTTAT 2T LTSI (ANBFI JIG F T |

© | 2SS TfTT YTITHANTY =7 IfTCHATE (<R FACS AN |

IS TG WATIRCE I, (NN weArsd @3 ewgsd faramy [aw

q,3,9.¢ ¥ wefiwidremi= (Physical organization)

IR iR S v weimidee @ 1 dewe aqin e ax ’iShre Wi gfe | A4 S sitei
BT (R IR 4R TS THT QU (AE SO I AW | EE S, et qfon e T STy @
FASIR T TR &) 7S T |

ammwﬁcchWWQwaa\amwﬁs (ATF (A AT TS R W1 @
oIt AfEF (AR IR (TS R (@S 5w fAnfafs it e wejfedt (et Am

31 BT @ (EElI YR TR T AL S ATHEHI G AFETI W18 FCS AT | &) (ST SSIRTARIR
SGET & AP YIS TH | QU (AN WEToTRR A0S o G W TR FACS A . @S WTTaA
i QT AT OIS AYAE “YOTS FATFI A eI Yo T (AT gt ABT1 (7A1C IR STHIe & |
GRIG! FIRACER R e IR s (i 7 78 & |

3 | WFTeefik FEBTR R (IR ATE S eI =W A, s gfen 3w Atewt I gk e
IR T cefialia TGTer (PTG Al 1T | PO I MIASES FEF F=wie < |

0.5.8 S JIPATT 4GS A @FEPTR (Memory management metohd or

techniques) ¢

IR IS FebeE ﬁmwwcwwawmﬁm O QTR e frdie w9 | W
G ST AT & SHRI G 1wz Rivy wqem %S @5frs i |

fatm e ot = 8 '

> | 9FF ARRS I ’jﬁs [IZA (Single contiguous allocation memory management)

Q| BT SyiTeTE "{% [IZIA! (Partitioned allocation memory management)

o R e SpiEEw g JIFAT  (Relocatable partitioned allocation memory
management) *

8 | (AT SHITEALPHN ’jﬁ IZI?F (Paged allocation memory management)

¢ | TS (ers ST ﬂjﬁi I (Demand paged allocation memory management)

b | GINNTEE ST ’3@5 (I (Segmented allocation memory management)

q | (GTITATOS (TS ’ijﬁﬁ [IZA (Segmented paged allocation memory management)

BARR TS (IR I FEOWR hardware-43 (TSt [t TR (capability) TR T I &I |



T WIS o 3%
LR GFF TRe/ATR AT e 9% (Single contiguous/ multiple
partition allocation scheme) 8 ’

ARy 3T AR A A BT aEAR I (Single contiguous allocation

memory management) s

Memory management-«3 JRTSTH 3@ &S LR Single contiguous allocation & | 4 *FRTS (1
JRTZERT T e e v 9w program we e disk 3t tape (S load ¥ €I processor T&
program 5 A1z (execute) 1 8 & 1 program GIRIRTS load T 71 | SR €3 1@ program &3
FRTE processor-93 faE A |

1

L
1
i
|!_|_|
g

P o

Gty
W5

f5@ s 0.3 @9 Mg o TR

T4 3 @ A%ors IR, Operating system 8 ¥3F IRFIINT ATER T oS AT | Operating

- system RAM-«3 f4es3 wieedt fom 3 q.0 (F) weat Guonifaa Boiaa wieest ROM-«@ et Operating system-43

2417 = (Monitor program) @ Sy Device driver AR ROM-49 UER Operating system-93 @7+ SLTE!

ifed fRTse S RAM-9 91T# | System-Q3 SHRY SAeT fAtT et RAM- e, T om0 () 8 q.0
(°N-CS AR TR |

Memory o
Operating system | |Device // M;)nitor
User in RAM drivers in ROM /
program User
User's program
o User program
s || pogrm | [ -
i RAM O/S in RAM Wasted of memory
@) ®) Q) )

fﬁs 4.9 O/S 92 973 IRAIANT (FENER IR KARERER



pE-To) FRACBI 0w TFRSWR
IR IR ST 4FF TECE GBI Process load T8 @3¢ process B fiditaa (execution) & @

process-a3 &1 S Process overwrite T8 €3g ¥ oz 2o AIE | @ AFRerS i Ty W mﬂ%
Process @l 9% TF, A8 @ Process-&3 T (IR SRR eiarer e ffom a0 @h

W@? program % Memory organization YT terminal (ATF T command Bi2H 3@ AR
JREFNT tequest THAR O/S (AR disk (ATE memory-CS load FTI &R processor g fdir T 1| T
] program-4d itz FG 1T ¥, ©44 O/S terminal-9 @3B Character prompt Bizs 3@ GR I
312 (ATF (I Command NETR &) SLASH FCS AT | Command ¢ ?{@ Program disk (4GF memory-
¢ #[t4a program-aa &9 overwrite FC | |

IRt s

> g 6 T Computer system-&, @ €TTR IR A IR I AW |

> (AT complexity QOITA 19 |

wfds |

> Job-% 3t program-«€3 W (=G 0 @ IR Memory management-«@3 SA1b3 @

> O @O (O AN S AT A |

> @ *FTS IR FEFISIR IR ¢ hardware 2 |

q.3.8 e A ST S (Multiple partition allocation scheme) ¢

Single contiguous allocation-&3 SRR T I Program execution-«&3 TR A7HH qR R
mmwwmwaﬁaw aR GFT AR GFIeF Programfwmmmﬁw%ﬂaﬁam
Multiple partition allocation ﬂﬁf@? ¥%d | IBM operatmg system/ 360 (MFT- Multiprogramming with Fixed
Number of Tasks) @3 MVT (Multiprogramming with Variable Number of Tasks)-4 Multiple partition
allocation *I%f® YRR T = |

AGIS 3 @ ESTS aaﬂFWJomeask-aaa%ﬁ?awmﬁwmﬁnﬁﬁwm | &S Job-ad &=y
%8 CPU time (Time slice) AW YIT@ «<e Job-TTLEA @lIex (priority) fefere CPU T$S Job-ate i
@ e ORIl SRgR MG @ @ 93 S saf5® 7 zew “AFE Operating system G @ @
Partition-«3 Job-(F iz 4TS AN | SRYOTT T o

3 | Job-«3 A4tz & 18 287 (Job is completed)

21 Job itz (eI @B (7t (7 (Error detected in job execution)

© | Input/Output operation -4 STATH A (/O operation required)

8 | Job-u3 & fREifer® W o4 T (N (Job's current time slice runs out).

* %% TRAGTAR (T (I GFB B @ CPU 7S 4T (Priority) Job-(¥ assign FW 1



AC—BIEHARL: kOce] BlADeerf:

R e MY

T e ft FRet SHeufBS 2, O Job-(F T F AR T TN @3k 57 7S R e 2w
TRREFSTIR Job FitER w1E 7% 7@ @ae SRS Time slice a1 TS Job PN CPU 97 frdiz 70 | @era
@33 Job T 7eTR 7 & Job-9T TF- memory-43 fA4ifoe st <1 g0 Ty "

crnh _ oroaTR

e LiC

e K LB
K
% K "y /
WL oo K

¢ K e
| weo ¢ K

Yo K
eK R sy se K
(%) e s To% ' (1)wsnsx=1ﬂmﬁammmam
f5a 5 a0 TFBter =N ST Tafs

@ AT (free) REW WA Wy G Job-a7 &Y TS (S A | ord Job-1 93 Job-4 iy zemz 7 G
& f1fd® memory-«3 wient 20K 4R 15K Free MR, (ST Wa) (1N 20K WY 15K S Job-aF Ty
IS TS AT | ' \

HRUPTIR (Advantages) $ ,

» CPU-93 S (Idle) ST 0T T |

» Memory-43 SRIEs Seeei AR T T e Memory S*5% I I1% |

» Job-93 T 3% 2w =R system-937 throughput 3f& = |

W‘lﬁ‘ﬂ’l‘{{ (Disadvantages) 8

- > @ System g |

> @RY IRF Job €¥2 1A Memory' faf®g Partition-4 wgm 2, (TR 935 Job-a7 it FiTs
TR Job -9 et 71 908, creny vy fwierat Y (Protection mechanism) &zaiew o3 | _

> @3 Job-F Main memory-C® load TR ) IR memory'I AN ZH | :

> Multiple partition allocation &% sazsga 39 wFfut TR Fragmentation | Memory'a (@ paritition-
99 Job-a7 FG AT FiY T AW O UTF AN BTy Sy (¥ Job-F TS I Load 91 ¢F@ Job-B
2@‘1%‘@partitionmm@ﬁthob-@%@mloadwwm T GG TGRS SR AT W
aﬁmmmbﬁawwwwqmmmﬁqwmmww @3 PR O e ey
.m,mmeobwwwmmaawwmgmem-mmﬂnq&ml ‘ '

(CTeifiTs 5 SRR Free space 91 fragment-«93 % R6IF fragmentation @1 1 ) :

JIRIFR (Uses) ¢ Multiprogramming 3t Multitasking system -4 @3 7% @ifes Job Fditea o @
(S g TS 2 | '



R - TR Pty Teheaw

q.0 from o 8- v A @it A== (Fixed memory partition with
separate/single input queue) 8

FANE IS AP 4FHF Input process queue JFNX memory-CS Allocate ST T SCFEH
(Waiting state) Q1 | QTSREM (LR SHEIEHTR TR 7S &S T (AR FOGTN Fixed size
partition-4 %t 11 | @3f3 partition-« (F<EI@ €3G process-] WIFTS AR | I (FIF partition e 70 w47
Input queue XS S 4B Process selected T 43R AFFS partition-4 load T | WA T &= 430
Process terminate &%, S (73 Free partition-4 process loading -9 ofb criteria 7% @91 T |

(%) First fit 3 @ TS (I process (I Free partition AT (I i size @), GRIR process .
load TI 1

(%) Best fit § & *I&STS (FI process 7 release TS hole ﬁﬁw o (T (I hole-9 load T, T FRW

) hole 5 processfB 4Tt T #iie =i WAl SIS Ry A1Te |
(1) Worst fit 8 @ *%fTS Process largest hole-4 load T | T QTS AT TETS LR WAGH 2 |
fem @ T Single input queue-71% Fixed memory partition (RITTH! 2#1- ‘

0K
Job queue
Operating system
Process | Memory | Time
400 K
Pi 600 K 10
P2 900 K 5
P3 300K 20
P4 700 K 8
P5 400K 15
2560 K ) ($)]

@) ,
fo@ 3-a.¢ Single input queue & Fixed memory partition.

OK OK| OK OK QK|
Opeinting os. swook| OS. s00k| OS5 a00K| OS.
400K | Sysiem 100K ) P Termatie 7 75 Rioeaie )
' Ki{ P Ps5
1000 1000K . 1000K
1090K P 1000k | P -
P4 P4
P2 terminate * | Allocaiz P4 P F700K i 1700K :
2000K P2 2000K 100K
2000K ~2000K 2000K
300K P P3
2 2300k 2300} P3 2300k} P3 2300K | P3
2560K 2560K 2560K: 2560K 2560K
fa) (b} (© {d) (e
ffas Ay :

ozt a.e (?F) (S (Al T (T, 2560K-93 9B memory SITR, TS allocate RSTR & 56 Input process
(Job) queue ST Waiting state-a IR |



e ERCETED L)
5z 5.: Sz e MY IW (@, YN (@i FourE WHE e ot v g, I off hole-a 3%

process :P1. P2. P3) fwmmw (fo@ 8.v a) 1 fo@ 8.v (b) 1% I (Al I (¥, @ AFTHE P2 Process
terminate TIR | F(F g G0 TS B TR | W@%@(ﬁmsec)@@ﬁ%q‘ﬁwﬁwmm(
933 7€ P4 FIWS process e Zay | foa L (d)m @ T, P1 Termnnatem TS 91‘«@‘&@ P5
(e 8.:e) =T TR

FIETHE A 0 SANCH G [ A | ot 9% g

s TEEsTee A (Relocatable partition)
% (Paging)

4.8 FIMITICH=9 (Fragmentation) 3

Fragmentation =% & duw/deaad | wdie 57 7H et Re® w311 AM«iaers Memory allocation-43
7EE Fragmentation STl W3 ATF | Memory-(S g Saagiaeani #1% (hole) 31 Fragments 72 gewits
fragmentation IT 1 Memory allocation-« TS 7 4T Fragmentation 75, TA-

5 External Fragmentation G .

Ar

R . Intemal Fragmentation.
= qvrR 3T ot == -

q.8.) GIBRA FHAICH=R (External fragmentation)

YRTS Memory allocation-43 memory-# TOPGTE HH TR W ﬁ‘@ A T, MR Space-8
foq foq 1 afes 0 T8 et @3 @3S Process allocate ¥t 2@ €32 Processfb terminate T ©4d GRINA
Free partition It hole Djﬁ T | Total memory-(& Allocate IR 14 @ YAGE UF A A4S hole LTS AT,
(TR 178! Process load TR |

T INe @I T @, @3 Process-49 Request-47 & &Ra At Memory space i hole fRvmw
Requested process-4d &«] QTSR Memory space-4d $FAN HE @M @3 @ A Free memory
(hole)-«a¥ m Memory space Vjﬁ AR, (A & Free memory-STeT By W, W@ External
fragmentation (741 (%1 1 RS W BriERTeR THgTR B T PR

- 0K
. 0K
400K Operating syster " | Operating system
P5 400K
900 K R
1000 K ////////// // 900 K
‘ P4 P4 .
o ,
om ‘ P3 .
2300K 1900K
2560 K (LY 5seo L2222

) : )]
ffaga.q



N8 , FITHR s THRETR
5@ 4.9 () TF I (T TW (¥, 260K (2560K - 2300K = 260K)-43 @G total external fragmentation

Wiz | g SRAE P4 f¥edl P5 Process 4R (BT Allocate TS A 11 I AR Memory space
TETEFCT 700K @38 500K | 9.9 (c) 5 71 T Gt ¥ ¥, Total external fragmentation 20 560K (300K +
260K) f&8 @ Memory space B8 P5 process-43 ™M STTF @t o aers ey IRER External
fragmentation -3 78 TR | |

External fragmentation %! TRgS TR 40 % TU% "Compaction" | & #&ETS & Free memory
space-TEL YIS 02 9T Large block-9 e F1 T |

fow .9 (F) 7% T o741 AA- (T F&HB Free memory space (Hole) 100K, 300K @3 260K W, T -
el 5T Compact ¥0a 3B hole-& (AITH! TR | T3 Compaction T HET i | Fiad I Process
@32 Internal address-%%@ Dynamically @3 Execution time-4 Relocate 31 T1¥, w32 ofp wEe | W W™
Process W3¢ Internal address-%tea Relocation statically @< Load time-4 A®TG® T, ©I Compaction

Rd T |

q.8.3 ORI FCICBA (Internal fragmentation) 8

Internal fragmentation SIS Multiple partition allocation-4% AT w6 4 | few Swierald o IR

ARG SirereiT 31 IR |
Operating system
P7
Next st
isef’:)rrlei';l ‘(1;2 Hole of 18,644 bytes
bytes
P43

fo@ ¢ a.v Internal Fragmentation
Torrm fBafd (a.v) o IAE (At AR @, Process-93 W Request TR 18,642 bytes &% Free

memory 31 hole &1 18,644 bytes | I STl Requested block-fBte Fdweiz Allocate 3, STZE 2 bytes
memory space free AT | wde Allocated memory requested memory SUAE! & 93p TG Q| TS
Allocated memory space 8 Requested memory space-93 €378 TR Internal fragmentation, It Partition-
7 o AT g o TS (IR I I W



mﬁmm% . ' YT'q
Q.¢ ﬁt‘TT@’BIN'T qR TRAFTFR _fFFsim Aifb==e SHE (Relocatable and

dynamically relocatable partitioned allocatlon) ]

Fragmentation HWUT VR T4 &= Relocatable partition allocation IJ7=™ 3t & | Wik Partition allocation
B fragment-"TiRCF 7 I memory-(3F T2 JIZR TR 93 *4fS TR Relocatable partition allocation.

5@ .5 (F) TS (7 IR AT SR Job TR | T IR, 4B RS Tw s @ 87 & (9 221 | -
T (EIRTS vo K &R F13! 271 @ FIITRTEHTaR &) (I &1 (7S TS 2 7, T 4.5 (}) B e
TR | BR-R 8 9 AAFASIE FAITT FACS A, TS TR-¢ F R8T T AR worat 0ofF &7, ’nﬁm s (M)-
CS (AT T |

cml | awR
R o3 s
WK R0 K
- v K w;
vo K T Y Yo K s} WX
. ~ ¢ K
o K o - ¢ok (| = ®Ro w0
0K 4 w8 , S0 K <y w0 K e
]
¢K w15y ¢K iy SIS Lo
7) el () & 3 ¢ 8 7= (1) Rrrowi3 e o
®) R 9 ¢ (TS AR |
f3a 5 9.5 RTCRBIE M o

ﬁmmmmww AfB*eEE Relocate I ET 7 | (AN @I (NCNIACS Load TR
(e fFg SUTeg™ e FToRtes-93 1 6 (Root) (4! (AN | FTOAADMR &=

S | (VTR A THGRHA (Memory referencing instructions).

| TSR wifet (Parameter lists).

* 9 | ©I5t 3[IFER (Data structure)

B AT RN IR QAT IR A SREA cmwmmwwmw 3
SHIEGH AR FEATETREE Y@ e ARIET (modify) I 7t TR | 7 N IFATERATLZ ©bt @
G WM IR (T ARG (R R @I GASE ARIET I o q({67 IO @ W oy ¥y
HEOSIR (FET TR R Qo Y3 S+ (Inefficient) @ Treret 724 | ,

& TR R 93 ARG AN T TSIF TICT I (ATF RCMIB R 47T @ (Reload) 8 &4w
ATE T 391 | [ IW ERIERR TG GUR TOIE SREW I, SR A TEH I O6F A TIIEE
T | TOAR G 93 AAMFS (relatively) Tifvem w7, I ETAIRE EMETR Boig F$Ne 791 @ s
o6 faweme i @RFEE (Relocation registration) IR IW I, IS TSI TR SN TRfFTSIR
(CHIRR SOTEA-9F 7K Q9 & |



MY Ao Brebe FeheI
AT (NI RO TR T ey Sfeie tWew @fert e e
RIEFBITER I T2y T W |

Relocation register

i 0000
' ~

2000

: -~y
v
2
2100| LOAD 2105 ._,@ooo

3¢
)
(¢

LOAD 2105

2105} oooar :
ip2105] 00047

Address space

P -~
~ -

Core memory

(%) Relocation-«a3 47 sy

Relocation Register

- 1000

0000 "
2000 vt -

2100 | LOAD 2105 }.-...... @ 1000

, 1100 | LOAD 2105

2105 00047

------- » i105 00047

Address space

- 2000 4 1

| U

Core memory
(%) TR 1 g
a3 4,50 fATmTER ferom
q.50 ¢ fotam IM Mre AT address space (Job's address space) W3R ERMWTF (IR I Physical
memory (AITGAT T@TR | Relocation-&% 2t LOAD 2105 Instruction f& (Memory location 2105 &®
Accumulator-9 load FJT3) 2100 Y (location) SRS, TR et 00047-¢F Accumulator-9 load F1 |
Relocation-43 *T& Program 3t Job 2000-9% fRRTE 1000 RN %% @ IS 7@ Instruction
weif¥af¥e Aeta | (R Job I program 2000 TS 1000-CS FAISR TCAE, CTEY monitor F$F Hardware
relocation register 1000-2000 = — 1000-9 F® (Set) TR | ToAR ¥IF LOAD 2105 Instruction
Encountered T3, ¥4« Accumulator core memory® 2105 SREIRA content W1 load w1 T 492 2105-1000
= 1105 SRZIA content ¥t LOAD TR iR Accumulator-a 00047 LOAD X3 | @¥TTH program-43 W4y
Core memory'd SIIEN F™TF BIFIR (FIN ATHEH (72 | ST Turaee (i1 AR, Job-4 Address space
"(Job's address space) S Core memory location =3 13w |



R SITTeTars : NRa
4 Allocation “iwfe Jful-srifRdt fRme wEemeers i 7o
FRYTR (Advantages) 8 .
> | Fragmentation 3511 1C3 A} IeT012 BT |
R 1 THEASITT memory-CS T Job (711G T | |
© | CPU-43 idle timeX™ «1¥ |
8 | Memory'3 TGN AT 41 T | v
@ | Program-&3 Physical core memory location 20 Job-93 Address =i ¥ <t |
SRYIIR (Disadvantages) 3
5 | 5f$fA® Hardware-«3 &Taiem X7 |
21 @b a3fh azEe oS |
0 | 93fB Job 7 T System-a7 T Job-STENF Relocate 17 ATHIEH TF |
8 | fog Core memory a8 =811 :
@ | Relocation X5 St (¥ | widie 797 93 Job 17 ZF, 64 A Job-TANE recompact FTS T |
Y | Partition allocation-93 w&=w CPU time (recompact T &) I st |
XA $ Honey well 635 If1Eo 5T @ partition *1%fs Ivge <71 |

9.9 G (Swapping) § ,

fafeq System-93 Memory management Rfey 3% 2 atte | Multiprogramming J3gR &% program
qqN (NRTS  (Main memory) SREN I GRS Program-&Telt RIF  (WLAIRTS  (Secondary
memory/Disk storage/ Backing storage) SZIN I | Main memory (/%% ta program-(® 49 (I CPU
i3 @ 7168 process @, ©XF Wy program &S WIFX (Ready condition) W YR YTPFS AAIZS
" pragram-G& Main memory (4% Secondary memory-c® itz Them T | QoI Program-G¥ Main memory @
Secondary memory (backing store)-a3 4] Zea 17 Al GTIRIPIE (swapping) I &F |

.0.5 G &fdFt (Swapping process) 8
fats fowam =Ie swapping afer 2t =4t ==

backing store

main memory

5@ ¢ 9.5 eI atferm
WETE (R Syl e Swapping @it w1 A w<we Memory manager, lower priority
process At F1& FTa QTSI @R Higher priority process A B=ifys Tw, o Memory manager, lower
priority process-( Swap ¥ 4R Higher priority process-(3 execute ¥J | Execution (¥ TF2 (T W
Lower priority process execute F4C® 41T | G I swapping process-¢¥ Roll out €32 Roll in 351 g7 |



LNy ’ T51e Fiebn TwoemR

Swapping-93 &« Backing store =Rt fast disk storage yazd ¥4 & | @ Disk storage B Large
memory %8 2Ts T | I, QAR 4 user-&3 I process H@FFS AT | Process-8CN Backing
- storage-9 W36 Ready queue-C® SIEN I | 47 Main memory'3 Process execution ¥ TF, $IF Main .
memory dispatcher-(® *qaSf Process-4d & Call ¥4 | Dispatcher, 84§ memory (¥TF ﬁﬁ@ process-
(& swap out T € TS Process, 41N memory-C® swap in T | QA2 swap in 43 Swap out af&Fa™
I swappmg A BECS AT |

9.9 GPITNCEE SHIIE*R 8 GITCEE (ere Siaite=+ (Segmented allocation &
'segmented paged allocation) 8

{3’ Segmented allocation @3t Segmented paged allocation fCR D T = 8

4,9, GUITICOE WA (Segmented allocation) $

Segment 20 STATA (8, Tt 2B Entity'® iH W6 I | @f5 @ T 9IS program, 9F0 database ‘

el «IféT database-8 TS AR | Segmented ARTIT address-TFR fe-wf&® (Two dimensional) T 4R
Address 45 Component @il &3 311 TW—

' (1) GITHI 1% (Name of segment)

(2) CTITIESa S (Offset of segment) .

qrww efSf process-a7 et Segment table ¥TF | T (I process-47 FET Segment, Main
memory-CS load T, B4 @R & Segment table S =W @3 Main memory-(® load I | ATOIF
Segment table-47 Entity &4 Tcaifits (@1 {48 segment-9d Starting address @3t segment-a3 i
qi7d IR | (I Word-(F memory (e AT CFE virtual =L Logical address SIM ¥l (segment TR 4R
offset) Segment table-43 AT Physical address oA 3 | (WRP Segment table variable length-93 ¥
(TR R Bew RS, GTeRy aTE address IR &) Main memory-C® ez

Virtual Address H
Segment 3 Real Address,
Number S# Off““*: ® .
1 ]
] '
i\ Register :
1] t
'} Seg. Table Ptr !
: \ &
' : S
3 [] E
: ! g
: ' &
] i | . (2
A ~JLength]Base}
' '
[ ]
H Segment Table H
] [
. ! ; '
Program | Segmentatnon . ' Main Mémory
s 1}

f?moqumm%&swmmwﬁ"



TR STCASTrS PT)

4rere segment-a3 fIer? access WiewIw WefA? AT | Segmentation, dynamic linking -

M I A | T AT GFG Caller program IS S qF(G Call statement fAicea @cem =3, o3

Loading mechanism @ Call statement-¢= ¥t (77 FW& Core memory-CS load T3 @R Calling program 3
Call statement-C¥ caller-49 HIY GIA IFH ’ﬁ A | QT Dynamic linking 96T 2 |

ALPHA BETA DATA
Attribute Attribute Attribute
0 0 0
1 1 1
2 2 2
3 3 3

fo@ ¢ 4.30 IRRIFRT 7180 Segmented address space

Boz7w 5@ programmer-a3 Wf8Te Segmented address space (TR & | &TerFH segment-3 @G
TSF (distinct) 8 el B (IGNR W3R TS segment-9F WML WFR (size) WiTR, W eswmﬁ?
segment-3 size Y% IFT TG ATACH (72 |

€71 15, ALPHA @ BETA segment-a% f341Z Program '8 DATA Segment ®{T1@ ©ib! €179 It | fod 20e
RS (71 JITR (¥, segment-STHIR WA (size) foF 737 |

W i o, R-TfaF Segmented system-« &TSIF segment-aR 7B Wed ATCE— xﬂ?ﬁ Z segment-
@3 TN G SR = @ segment-a3 W4TFS offset .

-

LOAD < DATA > |25 -

@3 i 771 DATA TR Segment-43 T4fES Location 25 TS @36 WORD LOAD 31 |

WA, TRANSFER < BETA > |7 '

7 e 251 BETA FITNR segment-93 S4IES location 7-4 @5 WORD ZII$3 (transfer) 341 |

,To1taR Instruction 4fBTS "|" &SR Wt @36 address-9F Segment TN 8 offset SIEMT F AR |

AW Segmented SHITGH =171 FIEBTN GIITIBTIZ AT A0S 7Ldh (Number) w111 &3 31 =1 | 5%
AT DTS SRR THRGTHCE: (FNFHE LSS QI AP0 w1 27 | T~ '

TRANSFER < BETA > | LOOP + 2 {6 (Tei iz (executed) T3 |

0500 3126 @A 26 = 24 + 2; 24 T LOOP-43 Wi, BETA ¥ (1II% %1, I 3 Wil &% T4 A,
LOOP & BETA-43 W4J SRIYS 24 (AT | 0500 T TRANSFER TR (H¥IH ATIRGTIET (TG |
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FRYTR 3§ EETIDY SR PR g 4R iR @W- Arere’ TS TR O SfEe
TR G Rt «7ewa SGAEE (attribute) IR T T | (ITA- SYNIE AT T (read- only), ST =
A (write only), =g 42 28 (execute only) | @ eTEB (RATNTHR AR FfHB | I/ ALPHA A1oersfs
vy 417 27, S TR emiR MRS Instruction %f5te wqwfs awim w36 =it |

LOAD < ALPHA > | 22/t '

STORE < ALPHA > | 12

&g fAT53 Instruction7s TEeT SIS &WF F3T1 |

TRANSFER < ALPHA > |0

OSITR (P FHFIF YIOFIR TS (A7 T I 9T (@A (NATTS! (privacy) T97 217 |

AR @R @IS Read only T G (I F94 B (@1 T | TR THLF ASFAS oA A
faremsiEe (Malicious) 4R (AT %1 31 91 |

GETITHR T IRITS (arbitrary) ISR I I (AITF WA (ATF GIOTNCBR ITNA® ey I
(speceify) TR LTI (72 | (TTF~

STORE < DATA > | 1500 ,

T T GITATEA 0T WL (ATF 1500 T A AT, SR & TGRSR TBT GIITNCH A
¥fde T 1500 T8 | BB} GETNCER TG TRITS (3 (@ e IES T T 0@ GRe ¢ @fFE W
FRYrEmS | TARTE ST Z0O I (T GINNCET WG R I g e caalifie A siren A,
@S9~ Read only, write only, exceute only, ¢lI*AITS!, WFae 7LGA! 3 RTag-RRATER 4REAEH ¢ Txwe
ERATICSR A IR | @ FRYTE 7 Ao B g e e |

agret wRe 96 qrels TRy @um- wEAfE 3R ¢ emifae ffadt Ahewt I 1 (CHTITTT AEfe ere
R S I FF TS (A (TR ATSTD Ao iR 28R 9td software FEF relocation-«d W &
STV ST subroutineSTIRCR linear address 1 W@ AFF (link) I9! T | @ AFSTF Linkage binding
linkage editing 3 Relocation loading 3= €% 1) @3B job 7 2eAR 7 @ Linkage binding &AW 2 |
R (F@ (T, Job-ad compilation 3t fE1TEg sTew @ siafers @ s

wfitE Segmented system-9 Segmented subroutine-(F 4FT& IS I & 9 address relocation-
€3 ATIEW T A1 | vgU@ b segment-93 NI Symbolic reference-& Numeric segment number @t
JHATET JA

ATS FHRAR IET T2 WARTE (TR THRT AT TR CTITTD FEIEA IR Z0S ATt
I AR AFS FINTD FRAE TGS (linked) I, QT3E SIEAIR ARfH A wizAfa ffse a1 wiRafie @nfée
I 77 1 ALPHA it @<fB cefla™ it SR 26T | (- ‘

ALPHA 0201  LOAD <DATA>|5

ALPHA|0500  TRANSFER <BETA > |0
347 LOAD < DATA > | 5 TFGRA57 743 TR, X732 132 401 70 209 8 Afasy Fna 7=

ALPHA|0201  LOAD4|5

ALPH|0500 = TRANSFER <BETA>|0
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% DATA (INTTG-Ga GITTD TRI0e 4 @ &, >@ SATED BOBT ¢ 4-97 T AR I A
9@ | fo8 T& ALPHA Tt (TR S ZEaE Tai- TRANSFER < BETA> | 0 TR Ta 7, e
BETA mmma«bindmg@mmmwmﬁﬁm&rm conal FdiTea FIn SAE N I
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Segmentation Allocation s&fers Sharing @ MY Multiprogramming process ¥ & =
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g D @F SEHA 7 \
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GE ¥ 3 HER A
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 BerEE a8 o it wRfE =3 e MFsrenaifie ARt (TR TR LTTRIG TCAE SHG (A
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SRR T, O @ 4 TR Aroioa T e SETm SIN Subroutine ARIIS XA A

qrRTe EamEa i Reusable program Rl AT | (1 AR GFAA GILA FAR A RAN
IER T ATSIFARR. Reintialize TS T, OeF Serially reusable routine 3| ATHLA e aUEY
BRPEEIEET B0 A TR AW AT a9l wow o6 A @ T SAvew T, AIFECS (3 W
[ WA .

SR Frsm sfed cmfik-aq & Concurrently reusable #foR ATTEH € | (7 FHAF QT
BIERUEE o EASNTE AR T WA ARTEH A AR G = Reinitialize ¥%13 waed T ¥, O
Reusable T Re-entrant 3 Pure et TN A |

% T (3 Subroutine fiet et e 2 i, ST Reusable Routine ¥ & |

o GF0 T TGS AR i @3 T R Fooyf 2o @RIRFeId Reusable. Routine BIREUEE]
TG Sharing 31 I 1 Queue '@ Interlock Boi o viee, g @ TAF {7 WO 8 W Ryrm @z o
(0@ Sharing-&3 &0 Re-entrant Routine &THIeH & | auet @3B Job A o ReTR rd W Job
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ALPHA BWzaw 9@ Routine Pure T T Dynamic Linking-4% s LOAD Instruction #fRTSE=
ST X | SO Dynamic Linking &% FTe I 0 B Purity -C (@I elfeferan =2 ‘

o.38 7@ Pure routine IR T i Job-(F BLA 3 SIN Routine I 7Ed | TSI BIo!
Segment 7471, Index 41 Base Register-4 1w 3@ DATA 18 DATA 2-(® ©i5! FEerd I @S A |
Library routine @g!8 File system, Input/ Output Routine-"FR sharing 31 T | SIRGNS (iRt Qte SR
routine Wl BB segment-4 share FCS A |
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TrReT@® PL/1 @3 10f8 program @33 ST compile ¥ (TS 9i1Ca, QURG@ PL/A compiler €7 &
© 100,000 byte program segment 93’ compilation @3 ¥ ffSF table 8 variable €3 T 10,000 byte
segment 2THIEW 2 | TSR 105 job W3 &+ GG &M T T
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«va I PL/1 Compiler segment @9 €% Copy share 303 3738 1 70 @k Data segment STt
[AES W SR &S (A AT -

(100,000 + 10 x 10,000) = 200,000 byte

S1Z#(1,100,000 — 200,000) = 900,000 byte ST I TG I I (05 A |

g Core I Memory fifa, ey fafdeg 3t smiees Segmented address space-GF Linear memory-
S 7S T T Segment map I T T | IWe Page map IIXFIINT Fifvmr address space-&
Discontiguous page '@ Block-4 #f&@$s ¥1= | uft &1 Page map '@ Segment map -3 147 |

Physical memory-CS &TeiFG Segment-2 Wol¥ FfRf¥eed (Contiguous) SRBN I | Hardware
Segment map mechanism “Tf&FFSIa Segmented address space-(& Physical address-« 983 Il SAW
T, T fA5a o e 291 1 qUw@ Segment map offset TRAGE Index IR @R F1, ©I997 Physical
memory address *1S¥IA &) Segment TILAT T4y ATSFB Segment-47 & GFG Field T, Tl ATSH
segment-a3 51 (current) Tds &AM IR | TAF (I Segment offset, segment-a7 5a11S TATHT A3 G
T, I hardware “FIfeeia «ff Je @ T 93 763 FF @3 Interrupt <BIF |
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(I subroutine-(3 YFIf4F & share FTH operation =g FACS 1T |

SRR 8 .

(i) @TeB Segment contiguous XS TW, TR segment HfEATed 3" (I & W
fragmentation %! (YT (V¥ |

(i) Physical memory-a3 size W& AW Job address-93 size-8 W& TW | T Relocatable
partition allocation -4 w7I¥ Segmented system-48 «ﬂ?’i HIAT (ALY (AH |
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9,9.% Cﬂ‘fﬁ'ﬁ?@ Coer® S (Segmented paged allocation) 3

QTR ATOIP segment-aT T Segmented address system 94 Page table 3% IR process-(F
core memory-¢% load 33 | T9f6 segment T, Page table-8 R wefb 23 | 9 Allocation-43 &S IBM
System 360 model 67 ¥R HIS 645-9 [IRIT I3 3T |

Paged allocation -4% & fragmentation W ¥I I I @R partition-(F AT GTATACEA
(recompacting) S = ¥ TR | '

MRS At AN TR IR CEITTS GRe 8 (e BfRe HeTweE w TEeWR @RESE T9TE W wE
Core (RITIRTT ezt 1 TH | 47 T A6 ACNRTS B THY Fegweela & THGIFTE ATIORAT &
SRR &5 access FIFE T |

5 | 93f6 access GIITTB BRTeR T,

31 93f6 access WA cow BRTAR (Corresponding page table) &5 @3?
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W’iﬁiﬂ ] Segmented paged Allocation systemn T[RRI I ATHs Multilevel addressing-499 ¥t
computer-&3 speed I IMH | segmentation 8 Paging allocation 4@ Wm T hardware-93 {95
f¥%D! 0y W1 Segmented paged allocation-93 =4 et At 4 IR (TS A 9T T AT
Operating system 332 Sophisticated 28 &TRTE |
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Ly Wlf?nﬁ iR @ o coifdR (Virtual memory and demand paging) 8

f3TR Virtual memory @42 Demand paging =1t RIS SITatoa1 1 TR |

9.k, SIFEE iR (Virtual memory)'s

TGy © TBeER Brdm IS o7 G GO FWS W T GRS T I e IR
CTTRTS 4TS T | GO (NEN (IR 47 TG 1ET TS | (N3 (NN et A AuEwe! qRAeNe T
A GHicTE FIebY I9ES 2F | SR (IR 201 (N I @ (PN QST YT NG 3 T, TE
SR GBS W FIEB wi SifRoER I O AR D e SN (R (R T W A |
T (ANRTE (N3 (NIRR R wwel e B9t sare =@ A1) Ques Sl (On demand) (i A
(AT S QST TR WP S (WA (IS AT ST SR A (<1 ZC (A (A (AT Q7T
- AL G @R AT, ﬂw%wmﬁwmwumﬂﬁ-mwwwﬁwwmmmm
wwmﬁ?\ﬁﬁmﬁ‘mﬁwawmwanage)mﬁﬁmﬁmw qee PIYIFAT IR AFONE, IG,
O (NI AR WY & | @ IR Aoeianfic ¢ BEW o FA T | A, WS AR @O
Craife T TS WE UCH PtT IRT FACS HINA | O G ettt (iEw crefate e AR
s @ O T W, T Page @ 1 T | SRR f6rF HeAfEe JRAR ceiaree @@ ffie mrw
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RN CIRTe SNl 79 | SRRE (fE A GITTEE SEIRE (Online or virtual) GBIETE 21 | (T&H
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SATBe Feow wea A |

CENTT S O3 ST (TSR
(AT 0 7 SR (ST
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(2T © GF JAR CATAIR
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5@ 5 a.3q SFFE GHIES

a.b-.3 7 cAfér (Demand paging) $

Demand paging ¥ <3 @35 memory 3% A%f® (Memory allocation scheme), (IS programmer-
o 9 A IEW SRR AGATT TH | GURTE programmer &I ST AR memory JRTER A A |
Demand paging-4% w&H Address space (3 SRR Job F™W+ T, (A1 Address space-(¥ Virtual memory
T | Demend paging TS (A3% Core memory ¥l T, ©1 (57H e S Virtual memory G &3 |



TR ST do¢
W%WWWW‘NWT&WCW,Wﬂ?iStack,mﬂﬁTﬁaﬁﬁﬁE’yﬁ?m
(Physical memory size) (5ta1 af¥, o1te @ fadifas fres fdiz (exceute) T4 [IZ A | =B, Presw
q %%wcmmwwaﬂ%ﬁ%méwww, &1 ST el gfete a3 o SRy
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TR GORARS WA ATIBR-07 ITE T 1 @b q@ie B9 (Chip)-aa sracn e qafs fer SigE
ST e s wrge w7 |

The CPU sends virtual
addresses to the MMU
CPU
card
CPU >
Memory .
- management | Memory Disk
% unit controller
_h\ —L J— Bus -
The MMU sends physical
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fom s aobr S g RGBT (MMU) S @ 1w
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the TLB

table

Update TLB

@ CPU generates
Perft physical
g;,gzm Address
Replacement

OS instructs
CPU to read the
page from disk

CPU activates
/O Hardware

Page transferred
from disk to
main memory

Page tables
B updated

521 8 9.55 (R ¢ TLB-97 W @& BT




30y FIEDIa PIE RS

Q¥R cote B «@{BBTaa & translation lookaside buffer (TLB) @36 ¢=*iet qreig, It (X
TG (AT GABBECET A3 TIFS FCATR, ST (1A I | Virtual address AT & 29T TLB
oA 979 | T e (e (Bfe @wf3 sfen T (a TLB hit), SR @ T retrieve TR
g s g9 ‘ '

Main Secondary
Memory Memory
Virtual Address N\
| Page # l Offset |
l
Translation Lookside Buffer t
Offset
: TLB Hit >
Page Table
TLB Miss,
1.
|Frame #I Offset ',—-
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(page not in
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f5@ 3 .30 Translation lookaside bufter (TLB) I3RIER foa

e I AraeR A Gfim @B/t e Tw (A TLB miss), ST ATFR (5% 7R AR IR (AW

BRee ToE IW G e GRE G R 3@ | grwE B ¢ T &4EFR e BReE @Al 2t @
¢ retrieve I fuie wieg e o | Wik I RO G5 W 2x oRwE amreA cret e TYfers A |

GRe (o1E FOBT (fault) B TW | rwE SR Boby ewmeR crabe e ¢t T aw e GRe
HTCE I | ’
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e fexrs (orere STtaitein siwfer Jfaete awe &= ¢
> | 98 0O (IR e i tAndia e fadig w7t
R | WAIRGTRA NGO TG < 1 |
© | FIEBTR Throughput 3% 33 |
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¢ | 513w oraife siafew wwy «fb ¥ Secadh |
W‘iﬁ*ﬂ (Disadvantage) 8
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RAM, ROM, PROM, DRAM, SRAM, SAM, DAM-3 <Gt =it ford |

(Z==1f)

RAM : Random Access Memory.

ROM : Read Oniy Memory.

PROM : Programmable Read Only Memory.
DRAM : Dynamic Randam Access Memory.
SRAM : Static Random Access Memory.
SAM : Sequential Access Memory.

DAM : Direct Access Memory.

FITITGA e [AIFIRIRI-2008, o€, 04, 0, 50, 39, 53, >, 2038 ()]
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TS (ATS A T A | W (i W T N g v e WS Ay wed a7 a9 A

ST S (I (I (ATIE 3 A A | @ AIIZS AR FINCTT 4R ST o S FITCECER FAAA
& ST FRTACH 2T 27 |
Fragmentation ¥ 237 ¢ J Ry . - [AfAa-Q005, 53]

Fragmentation R &34 | (qNF—

(i) Internal Fragmentation.
(i) External Fragmentation.

Fragmentation W3 ¥412 T § A? ) [FFIfE-2005)]
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) (PITTS ST/
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Swapping FI? : - [QRIfTA1-2009, 08, obr, o5, 33, 3, S
R, Swapping 2 By Fe [arf¥iTat-200s)]
Program (& Main memory 8 Secondary memory—u‘.' 97 MY FASI FN AfEms
Swapping (GTIf1e) et |
IR ASACE TGS Frererat T 94 | [AReIfa1-2008, ob, S0, 33
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N) iy e sreece F (e 29 8
(F) IR TS W G TRGIZS WHCE HAIF FITE AR |
(}) (FH AT ) I FTATSA (LA % I AR YA (*IF (WA am qfse a5 |
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qd 3 4w
Memory Management IS & a7 [a=1fTR-2000, So]
(X 37T T N (I SRR IR (AR ASF IRRIT AT A, Shew Memory Management
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ATFR TORG Ay
Demand paging system-@ I35 hardware (3 page-(& demand 3@ @92 &5 % Core

. memory- (& A AIF, BIRET processing-Aa7 & 6 MY G3R TRFTSII 766 Interrupt generate

w3 1 afb Processor interrupt 3t Page interrupt st 215 |
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Demand paging system -4 3 wf&@ 7A5F Program (¢ 93 Sf¥&) Time share 1 41z &1
GER Ilff? Core memory "% 1% (&8 ZW, SR page-& Core memory-CS fRTx 15!, 1T qae 47w
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(File system)

v

LA
A

«/v(./(/;‘i»‘(/vév'-yjé‘-

b0 §f¥T (Introduction) 8

8 WOmMGTATS WMl Operating system-«3 ey Ren ficn wemsa @k | @ W Operating
system-43 WIS 9f6 e Rww File system' e wiems=t T4t @R | Computer-9d 3 TSR '@
Operating system-4¥ & File system @33 s@qei 785 | BT Online storage-& Mechanism =9 wta
@32 User '@ Operating system-«3 Data 8 Program-7ax(& fAd1% (access) ¥ | data @ program-3TiZ file-4
AIFS AT | File system-« 7f6 Ry west (part) 2t | @ww—

5 | FIRTHE AR (Collection of files), T Ty MeEHF (related) data T |

3| ferawBifd /61 (Directory structure), & System-a3 3F# file-C organize @ W32 Information
provide (< |

TR (F1F (T File system-9 Partition A8 @ oIt =g, T Directory-(= Physically 8 Logically @
7R WY O I | 9 S File-9d RfSy fww @k Rfy wawwa Directory structure ftne witemsat zat
R | WG (0¥ TS Disk-4F Free space management 6 S Allocation method i fwsifis
SO I QAR | .

[File fata fawifere wteemsaiz < g wergeldf fogn e wicemsa evarem | cree-

Data, Information values, Set of values, Single unit of values, Single item, Entity, Attributes, Record, Field etc]

b FIRA-G 41 R %A IBRTS (File concept and attributes) 3

v.3.5 File-43 417!t (Concept of a file) 3

Computer f3f$q Storage media-c® Information store 39Ts AR, (T -Magnetic disks, Magnetic tapes
@R Optical disks. @®Ia Computer system JRITFAR & FI4ews 2w 4t | 4y Physical storage
device @ Operating system FIZATE mapping IR AT | & I Storage device-8T5! MYYS Non-volatile
A A, T T power BT (T8 data A information-TeT 0 T =11 |

File & o™ 7™¥YE Information-9q AR, T Secondary storage-&4 HFTHI A W 9IR File
tefaere wmt MFFera e (defined) 31 ZTH A |

[A file is a collection of related information, defined by the creator that is recorded on secondary storage]

I user-43 e (Ace RCABA T I+ AW, file T Logical secondary storage-9F FHEN W
(Smallest aliotment) | (¥ data a1 information-(® Secondary storage-9 store FICS X YA (7 data I
information -%TC® File @ SSYE FACS TF |

ARCTS file-4 Programs (Source program, Object program) @32 Data ¥It& | Data file-%%l Numeric,
alphabetic, alphanumeric 3t binary 2T® #1t |

) F91 File 2 Bit, Bytes, Lines a1 Records-93 @, i File-97 (oRiRT G IAZRIER w7 AT
TG 37 T AT |

File-q (I €A information 1T, ©t file-97 credtor-2 I I A | €M file-9 RSy 70w
information WAfFs M-, @IW- source programs, object programs, executable programs, numeric data,
text, payroll records, graphic images, sound recordings ¥e7ifw | w1 File-93 Type SPIE File-9d g
aﬁfﬁ structure STATZ | Text file-4 Sequence of characters, source file-9 subroutine '@ function-43 @&
A | 9IRS executable (Exe) file-9 ¥tF Series of code section, It Loader BIF Memory-CS load 391 T
93 execute (dR) Tt zm | ‘
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v.5.% T3 wNRRTE (File attributes) 8

@ file-a3 A file-a T G2 file-9 AFFS data B ST (@ g Ry 4w, T aFh file-97 &
472 eFgd | Operating system, file-43 7t (3 fwmew & ¥ (3, GeTENR T File attributes ! file-a3
features @ file-9a ¢af<27 | TA file attributes-ST& (FH 2 ¢

3 | HW (Name) 38 2T file-93 w2 4@ T (Name) ¥TF, T File creator (CefE) T¢F 249G |
AATEITS file-a7 W 2RHIET T (TTT AN |

| % (Type) $ File type ¥ file {6 (¥ <70 information &= F0I AT, ©f QA | (T - file ﬁﬁﬁ?{
{7 TS 4I1F; Text file, object file, source file, program file Tonfat |

© | SFH (Location) 3 Location @t T file ﬁ disk-a3 @9 address-4 store I TR | (I - (FH File
hard disk-&% C, D 4l E drive-4 store 34! 91 | Location attribute &<l file-«3 fAfAB location I SN R |

8 | WIFY (Size) 8 «Hi file-97 WP (size) WW®|Wmeﬁm byte It KB 3t MB?LWJTFBT
information 4194 S |

@ | 7178 (Protection) 8 @ attribute @t File protection-43 fifeq information &= |

b | 7w, ffad 8 J[ELRSIA “KEFFad (Time, Data and user identification) ¢ @ = file IR, A
of TrEe PG modify 391 TR W3R user TIFS Ry wuy wi aw

q | WG (Password) 8 File-(F Access FI1 & STH@AH Password.

PARCICE] }F!’T (Various flag) 8 File-9d fafsy flag FLaCe, (AWF— Read only, hidden, system, archlve

ASCHl/ binary, random access, temporary, lock etc.
» | (¥ 79 (Record Length)  arer® record-@ STAEAIT byte-a3 AT |

v.8 G %S Wi (Basic file operation) 3

File =0 @ Abstract data type. File-(F Tf3¥eId M@l TS T file-49 89 BIEIA! A3 operation
WS 7A | Operating system-49 System call @<t File create, write, read, reposition, delete 4% truncate
03 A | @ T T Basic file operations | @RIGIS AR WKA ¥R File operations, (¥ renaming, open,
close, append, seek, Get attributes 4% Set attributes | File-43 fafeq operation fATa STeTEA T T ¢

3 | 2% 2R (Creating a file) § 75 afea IR I File 0ofd 31 IR

(i) File system-aa Space fdind w1 @3 (i) @™ A8 directory’® WAE TG file-47 FAFIY @ file-43
location fdtad ==

Q| FEW 4= (Writing 2 file) 8 SR file-a writing S ¥ | Writing 71 ¥ &) AR TR
@G write pointer 1S, T file-4 (P location (FTF (7T IF T, o identify 03 (7% |

© | FIZA A5 (Reading a file) § 9 operation-a3 MY file (AT information read ¥ T | I (PR

% (T G BT FA A G (TR (4 L, O Identify T T QTS G ¥AE Pointer 16 I |

8 | F12W $® (77 3 (Repositioning within a file) 8 & operation-a3 T disk (AT (I A file-
& o W, teRE A ¢ B, FREE /W Tonfa o ol e e v T 91 file searching 4
File seeking operation-8 I & |

@ | TFIZ ' T (Deletmg a file) 8 User-a3 &‘NT\W A (@I file I TATHTAIT file-(F disk (ATF &

operation-a¥ M delete T (IS AN | ’

b | FIRW RGER M (T runcatlng a file) 8 (319 user-file-49 attribute ﬂ’{iﬁ?ﬁ (34 File content-(F (R (FETS
57377 S File-&d content T8 1 S Yoz TR T g FHCATH TS BIRET @ WATPITT TG Tt TR |
BfEE oS S 2 File-&d basic operation | A file-43 SFIIT operation-&TeT SHTEBT <1 27 |
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]| A (Wt (Opening a file) ¢ 9 operation-43 WYI disk (ATE @F file open I JYIRA T W |

b | Fi&N 3§ F= A (Closing a file) 8 4 operation-43 TG @ file-(F close N IE FA I

> | TS FAA (Append) § 4 operation-43 YT file- 9% C*ItT ¥ data A information LIS %71 T1F |

0 | Get attribute $ 4 operation-93 YT file-97 7 attribute-sten st arm |

33 | Set attribute (attribute set F1) 3 9 operation-ad KGN (T file-9 Aftribute set I T |

3R | AW #fRTET T (Renaming a file) ¢ « Operation-43 THITH P File-a7 W #fRA<a W 7ga
AN TG QN o

39 | ST FEH (Open File) 3 File file-99 &= directory search 341 @2 file-99 content-(& memory-Ce
move 1 | .

[Search the directory structure on disk for entry Fi and move the content of entry to memiory).
38 | G BIZA (Close File) 8 File file-93 content-¢& directory structure-4¥ memory-C® move %31 |
[Move the content of entry file in memory to directory structure on disk] '

b0 ST TR IR RTPTR ¢ FIZ ATABHR, TR 6To T '8 %o % Tt

(Parameters to manage open file : File pointer, File open count & Disk location of file) 8

.+ Open file-R manage 317 & f3fSy parameters ecae | et parameters-2 open file TIGHAR
) A1 9ol | FNTR parameters-etat TS w4t 7= ¢ '

b.9.5 FIRF ATHBIA (File pointer)

@ (F file-9 read I Write operqﬁon-«ﬂ ¥IZS Pointer-B2 File pointer | Ty SKYW Read 31 Write
operation-93 IIW pointer 5 file-93 ¥FTS AT | Ararew PR @ pointer B ITT w0 file-93 @ @
location (¥TF SR read 31 write operation F™g FACS 113 |

TIF I file open I TW, windows ATE2 wf File poirtter TE file-93 T assign T 1 @ file
pointer f5 @35 64 bit offset value, Tl *FISITS read/ write-aq address {99 3 | IR (1 File open
91 2, 6perating system ¥ file-43 w%FTe 43S file pointer T& WA ¥, T Offset value 0 (zerc) T |
YTOJ® Read/write operation-g3 t” AL Offset value-8 Agre A | ez fBrew sme File pointer
CRITHT =41 |

File . File handle = 6

Program (RAM)
File pointer 723H

(Current location) : Physical File
f / (On disk)

File pointer = 723

/\ " | |DOS (in RAM)

fo@ ¢ b3 File pointer f5a 3 .3 File pointer

- 47 instruction-93 TR etarE file-c open 4l close ¥ 1Y |
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b.9.% TR 27 F18H (File open count ) ¢

I file-C close FTH (PoAS T@H 216% T Open file table entries-ST A I& TA ToH @ (I~
process-2 Open file entries-GTl AFEIIA FATS #1LT | ST Open file table entries-2teT F40NF file B close

A ¥ “1Fe T& T A | File open counter B 7K file 5 close 7 T S @7 open @ close F count
FACS TS | ‘ ;

f.’ Open file table Inode table i
3 .
a 5 Ref count : 2
offset
Refcount: 1
A-file name
m
&
2
~
Refcount: 1
B-file name
Ref count : 1 /'
L —7 offset
Q
(8]
e
[~

Process File disc

5@ ¢ v.0 File open count

-

v.0.0 f8T% PR wIgH (Disk location of file) ¢

Disk-4 =S &t 3154 file-97 data-(F FICH [ T modify IR SATASH 20T AE | (€ disk-93 &
location-« &TaTER file 6 Aeafire Wit ©f &M = e @ file-B7 & T disk & (oite TW | ©iF THrE
disk-4 file-f53 location 1 SRE S &= memory-C® file-43 SRE (location) e Fta et A1 |

b.8 TR (HBTR TR &FETSH (Types of file with common features)

I &, IJIFS data, TV GRS ww Tenive [fSgein s file Yy wew zwe @, @ -
fo@ 21 2f% ez & JPEG 3t BMP 2t 21ts | 35 character #eifs X line 3t page SIFIG (I file 0ofd
PICS AN, ¢ file-C text file ITH | WK program R & (T file IR I TF, ©IF source file I |
@TF—- CPP (Mt g3 T, «fb C program-93 source file | WA machine language-(=® run FATe IRT©

file-C exe (executable) file I | File-&< T (¥ *.” (Dot) T File extension frite x7 | fte Rfey waea
file, ©IMR extension '8 1T table NI I T30 L7 |
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File Types - Name, Extension

S —————————————————————————

— e ——————————

file type usual extension function
executable exe, com, bin or none ready-to-run machine- language program
object obj, o compiled, machine language, not linked

source code

c, cc, java, pas, asm, a

source code in various languages

batch

bat, sh

commands to the command interpreter

Ltext txt, doc textual data, documents

word processor wp,tex, rtf, doc various word-processor formats

library lib, a, so, dil libraries of routines for programmers

print or view ps, pdf, jpg ASCII or binary file in a format for printing or
viewing

archive arc, zip, tar related files grouped into one file, sometimes
compresseg, for archiving or storage

multimedia mpeg, mov, rm. mp3, avi | binary file containing audio or A/V

information

28>

v.¢ ¥R 5T (File system) ¢

(@ ~fSTS file FiTH @ file organize F41 MW, I file system I T | File system-&7 T file-q

RS data TR 0O (IT A W G QTG T access I IR | File system, ST Rfeq w@wom

Data storage device, (T¥5~ Hard disk 31 CD-ROM JIRIA IS “AMA ¢ File system-a data’? logical

organization ¥t ¥3 information management T8 WTEoN w11 2F |

) 91, File system ¥ Data storage, Organization, Manipulation @32 Data retrival-93 &% @35

farer €=t Database 3t O/S ¥ forafare |

File system-4% & (Types of file system) ¢ File system fAf®q type-9a 2t® *@ | @ - Disk file

system, Network file system @32 Special purpose file system.

Rf®3 w2 File system :

3 1 Disk file system .

R | Flash file system .

© | Database file system .

8 | Transactional file system .

¢ 1 Network file system .

Y | Special purpose file system . )

Disk file system &8 FAT (FAT 12, FAT 16, FAT 32, ex FAT), NTFS, HFS, HFST HPFS, ext2, ext3,

ISO 9660, ODS-5 ZFS 432 UDF % Disk file system-a3 Swiggd |

Flash file system 3 JFFS2, YAFFS.

Network file system ¢ NFS, AFS, SMB 2@if%

awret, RSy «aw Operating system-«3 &) 4%y €273 File system IR | (T-
Unix file system 8 ext2, ext3, XFS, JFS, Reiser FS

File systems under solaris $§ ZFS, UFS

File systems under Mac osx, Z%7ifw |
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©iF SN Bebw A S WiAw® PP (Data management system or Database
management system) 3

Bt WSS B0 1 BB WIASTs Frbx 3 FeR6T FHEIE (Inter related) TR G 8
& ©BItE access A T (T program TIRS W, AF Flee @0 Database management system e
T3 | FOGT FFE TIHR GIQFAIE Database T 2 | (Organized collection of data strored in'a file
that is database)

Database Management System (DBMS)-43 ¥ T Database-& JRYEWS 8 wHOR AW
information ¥eF®9 8 Database (¥T% information 7T (retrieving) TR | SHSI = W, DBMS 25 @34
aF IR File system, (T Information-C& Structuring ¥ T8 Ty T W, (T - Index sequential
file organization | &g et (elieig Information management-A & (FCSTA Eai] @ |

wiBe BB (Database system) & Database system X € 3% File system, TS Data item-
RS structure-&7 T Rwora T 4t A | @f S R Information management-&3
(ST e FCA AL | ‘ ,

TofgBE WD (CF Wi IR, File system == Unstructured 6 Interpreted information QAR
@@, Data management system & Structuring 7@ «32 Database system %1 Data item-43 Structure
@ interpretion &S f4¥9 | WRR, File system & Operating system level, Data management system
Programmer (1051 8 Database system & user @TeA FREFJQ fw

v, b FiZe BB -3 RS (Organization of file system) §

File system o}ganization a5 Iy &feFm (Multilevel process) | Areres qAd B oFgd |
AYETS File system-(¥ Process sequence wad A logical 4Tt (phase) STt T T | 43 File read
TR &% 9FEH Programmer symbolic IR AR @3 Read request 7T | Logical file system )
symbolic ¥ &% FAA QR S R fA%mfE@ (numeric) file identifier {79 (78 ¥ | Basic file system,
¥% Numeric file identifier $T&1 (IR 204 | Basic file system, Fewf¥® File identifier 2z A €. GF(G file
descriptor %3 | File organization-a3 Strategy module P2 descriptor TIWF FW Physical address-43
NN (34 S/ | Device strategy module BTG Access IR &= Physical I/O command tefd TR 9
SfaTe® 1/O Control system, Physical file-&% & command ez FifkEa tefa 71 File system-(F
Process sequence SRTRI (3 IS logical ¥1tet St =1 T, o R emzs ‘

S | STREIPR TS (Accessing methods)

3 | aferre Fige SN (Logical file system)

© | @B Hize BE5T (Basic file system)

8 | wize eiiRTem (e &= (File organization strategy module)

¢ | SHITETE e BEsw e &8 (Allocation system strategy module)

v | foeizw (Fe WfE®e (Device strategy module) '

q | W3/ ITHE FE6N (1/O control systems)
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| File system request j

v o

] Access methods ~ ]

2l. | -1,

| Logical file system |

a e

| Basic file system |

A Ts

I File organization strategy module ]
4i¢ T4n 4al T4d
Allocation strategy module » | | Device strategy module

‘l4b FT4c

} Input/ output control system |
f5@ 3 .8 File System Organization

3 | SIFTT (AT (Access Method) ¢ 9@ *Hita File-93 Logical record #RIRTE Logical byte address-4
1@ I | 93 519 Control-¢F Logical file system-« 451t T4 |

}| wfemm W BoBT (Logical file system) & @ <T@ Symbolic file THIR-«A e
(Corresponding) VTCC (Volume table of content) 4ff FW@ FoWI W | T Active Name Table (ANT)-4
I oS T IR, ST Master directory 8 Subdirectory-43 Jt«ywa §te (37 T4 = |

9 | AT FiZW FO5T (Basic file system) 8 3 @3 file e (Aw2 Active file @ ¢ qITF, S
QTR VTOC «ff WI¥H 22 391 70 | ™R M file ¢A1eT 1 <A1t ©IRwA Active file table-4 copy 1 21 |

8 WA WHAiNIRTEI @ T (File organization strategy module : FOSM) ¢ @ «it% Logical
byte address f& Logical number ¢ Offset-«@ %#18f¥® 22 | File map T9=ITR LT Logical block number 3
Physical block number-4 2183 21 | '

W oS block B et (TR buffer-a SYM @ ©TF Logical record-Z caller-(& (TS #SIAT
=W I wiwifEFs block 5 buffer @ 7 41T, BT Device strategy module B Physical block- call 3@ @3
read ¥ | read IR A Logical record Z Caller-(F (IS Mo T | WRIF I Write request ¥, O
w9 Physical block 5 Allocation strategy module 3l assign 1 X7 |

@ | ST FoBa @ e 7T (Allocation system strategy module : ASM) 8 9 CFTa 43I T&
Physical block-(% T& File 208 SIf® 31 R0 G2 ATH O TS FIZER FI29 Wist (Map)-« B9t 41 21 |

© | o m JfET (Device strategy module : DSM) ¢ @ =it Physical block W Address
format-a %S 27 | Address format 7S Device-a3 Bifers, wmr, 5% 7 8 Physical record AR
T AT 2 | 49 *1 AT O Command TP G SRAFR Forrget 1/0 FIToBea =1 a7 |

1 95/ WBo=F FG™ BB (/O control systems : 10CS) ¢ @ *ta /O channel IR 4
Schedule 31, /0 Command-¢3 Initialization F41 GRR Interrupt procedure &t ?RIT R 1 TYF /O A=A
19 W, o4 f{mE caller-(3 (FTS A5 |




S FTGI ﬁzﬁ‘»‘w TERETI
v.q mehﬁm (Features of a general file system) 3

mmqwmmﬁgﬁﬁsm@mmm—

ST TEPRIS TA5{B/SEH5 AN |

31 A @ AL 6 ARG TF AT W AT K] |

o1 FRERITOI PIRET Wl T |

81 TIRA R SRR SCATE |

€| TR ARSI AN | :

> | TBPRYF ZR2B/eNTHB W ¢ ey @3 e 7% Read IRIT & IS WB/S WATR
ST W, PR /S WA FAAR G “J4F 42T G @FE read/write 7 I T 45 Referwyien
T read IR W/S AN FATA A1, @ (FIHACE 139 Il 0 |

‘Logical Blocks

0 - 1 2
Soo File Apha
> "3~
s 7 7 PT(TF ; ‘
0 1121314 5 {6l 718l o fuofi
y y 7 8, 9
> -
)/ 1 y y 14,
N /
0 T 2 3 3
5w 8 v.¢. Feferrrer Few TR TR
gff | TIEE AW oG ST
1 BETA 900 6
2 ALPHA ‘ - 2750 2
3 GAMMA 2000 7

fow s v.v Volume Table of Contents (VTOC)

fod b,y 7C® (AT AR, ALPHA w1371 7fw Brgcafmrereis evm w1 o, mmw:ﬁwﬁmww
AT TF, XY 9 Fieene 7o v 397 o @3l i3/ e amrem g | 5 wime o IR
TS TR v oS e ae SRy S | TeAR, WIS WA WAy TR AT Wk
SN TH T TR | I R 7 e SeifRTen (e W @ SRere e Si3/e
AT TR FARA! (ATS AN | TOJF WR/8 [T weiieain «fb Fferane 7o (w37 v arrica 03 =@ |
mmawmmw,wﬁﬂmmmmmmﬁwﬁwwﬁmm,m
WT?/GW"TTW%’T(SKIP)W@K@*’{T@LALPHAWW@Wngwﬁwwf&,wi
= fferer ge (@ @i ARE I 7w | Awsits (subsquent) GRS 3, ©, 8-97 S read request
WWGWWWWWIW‘TWQ,Q SWCWWﬂ@ﬁwmnmﬁaaw
fae Rt (request) z0a Fefemee 7 (w37 oo et w3t e |



TSRS SN ISo ) 2luatiscei®

134 BBy , ' @9

TEIR b, 9 8 b T @G T read request T @ FFCNLRR T SRS /8 WA Lo 20d
1 O G FRADT T W T WRABT T 33 W WO AfFaTS wiga o Wiz
ST MR FRECRP owm 91 769 | @ @ wige e <@ GURTE YTOIF (A (open)
WWWWWWWWWIWWWWWQWWWW
(AT *IITR | U@ IR Fherer Rt cotfie oo (& IREAN (replacement) SEeRMTTR Wi 1w 363 |

| R G W ¢ R 3 e e 3 oS! (Independence of Logical Record
size and physical block size) 8 =&F™ @ 72w ¢ Referene 3 MEwE Ty AT A ISR, TS
amqﬁsmmmwmﬁwmﬂwmmmmﬁfWWQMcmwmm*
R (T O 1 RfTerrer 39 afimt (TS @ Ao (@GR (R (T SRS 4TS o |
AR &) 3 AR bo1% G Track TN TG 91 2 | ’

mmmmmﬁim,mﬁﬁﬁwmmeQWWGmﬁmm@w’ﬁwm|aw@w
oo I AT A | BIRRCTe T 3R, Ff G 79 Y000 1T Mg | everd AR TR TR
R¢o TR T 3 R 7% 51 we Ao @erss A e ) g 3 e (AN &
VL S0 ARG T TG @A ATAGH TW, O AT cﬂﬁﬁ%@ﬂ’@ﬁwo?ﬁﬁwmﬁﬁw
mmwmswﬁzﬁawamwmwmmnwawmwwmomﬁmsnaﬁwm@mw R
T 2 A1 SN Wof5R T | @ TP Sooo ARG A ReferEier I AL 30 2B Ty ¢ofs Afdrere s
TR FACS AR | AWF ¢o x Q= ©¢o B TN WABT (A | e, Y000 2B Wy FfEara 3@ ¢ofd yo
3G I AGTHTRT @RS W AT 2T T ¢o X 30 = Yeo AW | WFT GBIEE [beldH G wars
ARG s ew w0 | e B ARRSE @ e azd o | @A o 3000 FZB block-& s¢f3
000 T AT Ti*l IAE GTHTA oo T TN WolsH Z(T Sl 30f8 ¢oo ATH vy T3 i AN TS
AR | '

© | RIS FIW Wit % (Automatic allocation of the file space) 3 aweTw
TR PG FNET CREATE ST TR LOCATION Rt Syt <rizeer &y st [/w T4 YR
SEfTER | elews aft @AIRTE SR e @I S force I | (X TG CoEE fSeReT Y000 (A
3,00,000 FT I TR W4T FTF AR AT T, CTTFTa Y32 3897 | fadiwrs, evere iammees o
IITET I TR F1H AR, 7 T SIS TS 2 | |

S TaefEwera ke o R CFTa AR Frba wigerzes oy (random) ¢eTre ¥R
aaammamaﬁmwocmwmVTQC-QWWWWGWWW
ST, o IS AT | o |

3, @ T G et s efeie T 2

CREATE ALPHA, LENGTH = 2750, LOCATION = 2

CREATE BETA, LENGTH = 900, LOCATION = 3.

AT INTECL & ALPHA 6 BETA F12e9% Overlap 0 | T8 ST e i3a System-« @6 At =t
frtere v cwem e SHEIRRIE @B ot s i | IR SRR PR (IRl RS IS e
I AT~

CREATE ALPHA, LENGTH = 250



a8 FSoR BT FwhemR

« IANST P B3 6T ALPHA TRADBE & 19¢0 2B SR a8 I3 | TS (T Ty Sel
@ A o Bt A0S T | | Sl IR TR R O S IR (I SRETE I T | A T
% = O (dummy) I I@ (free) VTOC «ff 7% 31| @9 61, ALPHA ®iZefoq & [aco T1RD
R T A5 oy 76 (Soo TG ) W 2@ | T VTOC «ff 4twr 37 3919 wry ik Fiosben s
P | ALPHA TiZaB3 &) fonfs g 1o o1t eelt e I%® 203, A weel 4@ AR |

af FIEER AN WG SREN
1 VTOC 2000 -0

2: Free , (3000) 2

3 | GAMMA ' 2000 5

4 Free (9000) 7

L S O O I TI TITIIrIeT
(< T T e oo S T I ITIIT:

- (¥) CREATE COMMAND &t5 261 7td
afg FIRER AN o SEH

1 VTOC 2000 ) 0

2 ALPHA : 2750 2

3 GAMMA ~ 2000 _ 5

4 BETA ‘ 900 7

5 Free (8000) 8

6 : }

() CREATE COMMAND @0F R6TR
fo@ 3 .9 Automatic File Space Allocation
TotaR fora ST IS et et <™ a1 3% (allocate) T, O (AR TR | IW gt +1 &ws
I T O

CREATE ALPHA, LENGTH = 2750
CREATE BETA, LENGTH =900

v.4 (F) f50@ CREATE IWEw &G A tI0W +ida gl (I TR | v.a (V) B CREATE wwureem
TR S S (TN TER | () B oret TR @@, Entry TS woo AAIG WA FIF WR | (WKE ALPHA
FiReB T 3¢0 I W 2WEH, S ALPHA TiZAM & wooo B TRAN TIGR FTS AR | SRR
BErAmiaﬁawaooaﬁ%mmlm,WmﬁmooﬁmmmSOooaﬁf;wmﬁw
WF TE, TS $000—3000 = 000 BB TR TR R Bd br.q (X)-(S G SF! (A AT |

T FIWGT T T VTOC-(S Q3B I «ff AR | Te, FIZeTR (I STEH TR 8 FORF
IR TG, ©F FIHFS AP | GO VTOC IR I 9 (F (IR (@i [ a1 write IFIC (TS AN |
«q BB TR T oo (s IBM wetafte Bisb/ovo (0S/ 360)- @ TR T IR |

8 | sfM% wi&w 3B JIY (Dynamic allocation of file space) § IS THSFASIR T IBF (I
(SN DS TR 6 Fel B, A PR T (TS T | @ T TN & e ¢ wefiRe T2
T IF) AR A W | TS (@i [EEg ANw ArEre st AfEReend Ay A @ W | SR, are
Rl e ARRE 2eTR gre (W3 | (N AW FIZER W, @@F- ALPHA T1Ral ww fealt g
A& (contiguous) RET SIHF | ©F W T FIITICHH TN (A (T | GRIGIS Sooo 1ZB FAY fewfs
e 7o aame QEAR T ALPHA FIZER &) Ja¢o 12D WG SRelT & | AfF (9000—13¢0) =
J¢o ARB T W e g wopT 7@ | 9f e 36 e 397 7@ | v.a (F) b ¢t
TR (T, dR000 2B TN FF! (5000 + Yooo = S000 ALH) 1AM o UFB «FT PR TG d0,¢00
B TR TG T, O @ FIZAT Sl (run) T T LA 1 | TRV 9000 AUZF 8 Booo ARG FHAY W
w5 AfRE® (contiguous) ¥ |



T3 Freow - 2

fog fog Fiobw sy, @ 1BM syoo f&% wfJBa BBt (Disk monitor system) @ T R A
@-v.9 () 5w GAMMA T35 ¢ 6 b = 3% Weer I W | AT GAMMA FIZADE ¢ 6 U 7R TF T[S
R 28 © T FS T (ATS ATA | SR S000 AT AFRS (contiguous) TEeTT Ht 1 78T TR qR
33000 IIB FIF T 4FF & (S0¢00) IAB-BT B s “iica | 58 @ Re=igrema 132 o A
R @3 @62 T (adequate) T 7 | I CFR SR, (TH-SHICFER 6 (IS (assembler & loader)-
9T T A (T FORT WA NN, O e 1 W | <GS 2995 THR Tow e @ | wmiet (e At
SRES FCA (cards) AW T FFRh g 30 1 @R wivw I AR @ WS W SR (guess)
L, ST G oI5 T | AR X 6 SRS SR S B, ST (AN HISI BTl 7 ZeE A

TR TP Q3B AR 27 oSN (Dynamic) 8 SRS (discontiguous) TR 3% A9F! | TS (R
fiTes o e s iMoo et 3 @ TR, SRIe TS R g AT R6TR AR @R |
@ ST SR ) (3 (e T R T S | IO RS TG 2 1 Wi (file map) T |

f5d v, 8 b, 9-47 T FRA MW JIZHS VTOC I T4 & | ST F7-FFBRTA (Dynamic Non- A
contiguous) TR (™R SIANFA-OT CFGa FIZA M= IR 0 Fferene goomrza o at =0 1wl
T TR T TSI §F WA 8 {ferme 3 W1F-@3 WA 74— (Correspondence) i o 37 |

VTOC SHCRroi FI2H ALPHA
a3 “Eﬁ WA A (3T 3%5-3)
5 o B ) B
% | {VToC [ =] ) o PY:] o )
. o Fiee ——% 3 T - ALPHA S 1
GAMMA. .0 2 = AR - 3
> E ALPHA 8 © = ® 5] ¢ TIN—3 -
'\ = 5 — 1% > 3 =
[ Y
2 S 3o GAMMA ALPHA " ALPHA Free
O % ; = (T 39-0)| (wferapter 3-3 )| (T 75-2) ()
ol ~
2\ e |
y y }/ y y
GAMMA Free Free Free Free
(AT 3-3) (f) (it (1) (fé)
y
5@ ¢ br.b T WA wfirETer

v W 5@ ALPHA TizefBa o #izer sirist it 2w | amALPHAWWWﬂ&W
I 8 TR TG IR | ALPHA FRER o foqfs e go sdiam ©, 4 8 v w7 391 g | 319
@36 PR (@ T, O VTOC dffa e wizer w1t (ewifies w0t 701 @ s wofiike a9 ¢.8
BT 7S sample request-93 BIF TR KITAR AN ARAET &THEH | (TA- Rl 79 AW P
Rt (mf@wrrﬁwm)w%c@woc aawaﬁsﬁqvvﬁmw a3 ¢ ATETHH T T 9B T
FIZ TioA AT T |

brb TR 5 2TS {2 (741 AR @, ALPHA Fi3aBe oy 12, 318e 719 VTOC afGre v T fefere
7o 0 IR | TR w9 e 306 ALPHA-@3 <[t 1381 S019 (it Z0a0R | iR Wi &S (Rt A0
ALPHA Ti2e1fi ffErie g wae = © afeiet 3% o, feferre 3o wwie a = wfeme 35 " 3, ¢ Rl
I b = AT 3 23 | G el 3R AR 26w eren (72, (TWH- © TS 9 8 b SRR | ¢

R F® GAMMA TR0 #1Ze W17 (AT 2R | ATO8 (Ml F0R (¥, GAMMA T35 e 39 © @ So
T SRS | 7 T G5 SRS | AW ALPHA Ti3ba & SRS Sooo 135 SRS wims IaimRe e
Zret, ©rd aff fEEaIE qEa 5, 33, 33, D9 8 38-9F (W (IS TIFH FACS NS | GTFE ALPHA TiZeD
A SefAIRCEr TS RS (T4l TR VTOC-97 &) a5 FiZe Tist STz, Ty I0@ §a%® | VTOC-97
TR WA 0 7 GfHTS (A1 AR, VTOC Refemt 39 0 = w59 0 |



ey FfeoR FBw TeBew

GTTCE SIS (T AR, Y& N I GRAN W01 S0 Tre @B iz W19l <R 1 T, [ e
FF R -9 SRIES | QTS (TR AWK 38, D9, 33, ¥ 6 b W T FF TR | ©IAT FIZA YA W
TG FICC B FIRET TN (@5 CREATE ALPHA) Free2 501 | @ wiefBa VTOC-co qaf o oi-wiwt
A1 9 ofF G5-S04 T Rl PR MR & 92 76 99 6 initialize R | @ X S (N T TR
TR A1 @ T el e T @3 WRITE ezt 91 78, 11 R S0 (31 T o) Rl 3w
YRS TN 9 F1 & 4 (- WRITE FILE (ALPHA) RECORD (14)] @3 % Free File 1% 20 q%3
FF 5 ARG FT @R ALPHA FIZH TR 08 R «ffTe @ » = 37 Gff AR, A0S F1261 ALPHA SgH
TR | GUFE 3 G 76 5 = AT 75 © 7 | ALPHA TIEADTS Tpa @3B @ Ao Facel
VTOC «ff et (revised) 0 | BT (conversly) @i F1Ze & FIET (deleted) «@ T FIZe To@
free space-9 @M =3

WWﬂWﬁWﬁﬂﬁ%Wﬁme@mm\@mﬁWmﬁ%ﬁﬁﬁw
(dynamic allocation) &Wis I3 A SIS (allow) ITH | (N2 (NN I IAFF (4G W9 (@HETG 10
ST WIAGCIS PR 151 RPIETR A STt sifRerfivs 2w | :

@ | TR W THAXSH (Flexible file naming) 8 FEER AHF TANTS! Te0® I3 TR GFIXS
TR AT, ACE Alias T | (RN ST FIZA TR TR T @ FRAE AR 1 & A
(Symbolic) T2 NN GIRA T A | g are g @B-Rpfs @t om | wmwat o, sws gegEa st
T IR ¢ LS FEA (create) | FIIW fOF (SR @I FREW TN GHOATS qFF AW ARH FACS
AT | (- GFTH (@A e FT CREATE GAMMA; SRR S GFe (2l CREATE GAMMA
AL AT, AT @6 (i T | R I i cenata fagsel vais IRRR $E—

DELETE ALPHA
CREATE ALPHA

amachwachALPHAWmmw|Wiwmﬁtﬂm READ
8 WRITE St &7 32 FIRA 3T ICS AIER | WRR MR wi2er Bresben gom fog cenamm 56
mdwm@aﬁwwww|mﬂmﬁacmmaﬁswaﬁw@wqﬁ?m
T SRS TS A | CFE (AT SR G FIRAE AR A AT IS A, TS FIEEH
Alias T TF |

VTOC
afg [Gais SR

1 500 1 (a6 eFw=its VTOC #i2a)
2 3000 |2 (af® agesTs At wiZa)
3 2000 |5 (af5 aFoTE GAMMA %iZer)
4 2750 |4 (afb eFeTF ALPHA w1%e1)
5 900 9 (4 eFooTT (BETA #i3%)

fom s vaﬁwm%ﬁswmf%ﬁeﬁ(VTOC)
v?vftaa v.> form T¥em Amewen @3B B (scheme) ORI IR AT FIRER ﬁmtaﬁaf
(symbohc)WWﬂwWWWWWWNWWWW|Vh%mmmwoc-
(S PR PRI 1= 3 (7l 700 | (T, VTOC-CS BT 44 afiG &t ALPHA P12 Rt 0T |



T2 s 3eq
bt FoF-97 P o7 e (Free space management of disk) 8

Ry disk -4 space s, SR disk -9 %@ space -47 TGIRR TS T | QT disk-93 Free
space ‘@ Located space =t &I S | Disk Rt® (I file-(> delete I (TTC @ free space-9 T
| P file 3 data el T T 1 1R dlisk-a G B froe, 1 1w F wx Ay e TR TR Free
space management | YA SRS %S &zt 36 disk-a7 free space-(3 €& 1 1, (Y-

() <% c=%2 (Bit Vector)

(i) ferg 9% (Liked List)

(iii) & (Grouping) -

(iv) IEFBR (Counting)

4 Free space e T fafeq *mafouten s v <o ¢

b.b.d RB ¢=37 (Bit vector) s

Q TS disk-99 Free space list-C% bit map 31 bit vector &Il f&iael #=1 20 | 7 disk-97 @ dlock
free ¥, ©TT ©ILT 1 WK I block 5 allocated =¥, ©t witzs 0 (zero) Wit fRfW® wat =7 |

Ttgat ¢ 3 (I Disk-a7 1,3,5,7,9, 11 block-713% free 8 2, 4, 6, 8, 10, 12 block-"T% allocated %,
©U3 &3 Bit Map ! Bit Vector 2¢3 fg@it 3.

0101010101010 ..o ) '

Bit map <1 bit vector *%f® ©¥7R Af* avarem xw, 74w WE RN Main memory available AMF | «
Waﬁmmaﬁmm%ﬁs,ww&mwmamwme block {t& 7 =1 T | «fp
G T oS |

b.br.2 Breee 7B (Linked bist) *&fS 3 |

4 FfSTS free block-STANE 4T Link 371 &W € 93 Pointer-(& disk-«93 farag SIZIA Free block-
R UFTS AN T | *RTSMTE 3T Free block-«7 A& T Block-43 Pointer -3 Link, ©¥ Free block-93 ta
33 Free block-@3 Pointer linked T¥ | 4% 41T berce AT, A AT form oasiieat o |

Free-space list head™

f5a 2 v-30 Linked Free Space List on Disk



sevr IFATOIR Fesw Fepem
b-.b.® &R (Grouping) *1&f® ¢
Q A%ETS disk-9a 22T Free block-G n AT Free block-% address /1 I3 AN | €T® 4 (n-1)
R4S Block JMHRE free AT | 7T block 1B S n WS free block-4% address q9 @ 9R GEd
aferfB veres A | .
Q A% YIS I TR GICA SCTPSE Free block-a7 address 0@ ANeT T |

 b.b.8 JFEBR (Counting) &S 3

Q AFETS T Ay FOTN Block allocated T3 e free T | AR @il voTs U= | (Towy
2T Free.block address 8 ¥4 Block free, ®1 count I3 INTS 2 | qOF AfSB entry-(92 n-AF
Free block 2iTF 8 ©A3 & address-8 AT |

.5 TSTF7 =51 3% el (Allocation method of disk space) 8

&% =R (disk space) 3% (allocate) Fa! Wers wFgef @7 | T disk space-(F allocate T disk
space-93 IR T AW 9 file-TRIF BS access T4 T | YIRS diks space allocation-93 &= ot
oGS IR I, |-

(iy FofSAPT 3B “&fs (Contiguous allocation method)

(i) fFree 3%+ *1wfS (Likked allocation method)

(iii) TTCeHS “M&fS (Indexed allocation)

T disk space allocation -«3 RSy &S eraemin B < o= & ¢

b5, IBATHN 387 “%S (Contiguous allocation method) ¢

Disk allocation-4® FIETH TRE @ I AH(GH TR contiguous allocation HEE | @ ~&(ETS disk
TJRITPIN & 4FF FAH AT 936 Program disk (U7 load T8 <R &GP (porcessor) & program
fardre 1 TR0 S S P program disk-a load TH 7 | @ THTS disk-a7 &R file-97 T AT Heay
(contiguous) ¥ block IR TS |

Disk address J9R¥ ¥ Linear ordering-4 disk-kﬂ?i block-%TIt® indentify Tt *F | ”[@3 Tl RCACR,
OFF AW @ ARG (I QB0 Job,‘disk-él access X(© It | Block ‘b’-@3 accessing -9 (I AT
head movement ®%IR block ‘b + 1’ access X IR | O3 (I cylinder-93 last sector (ATF IS
cylinder-¢¥ first sector-& (IS W= head movement &TAIeH | Contiguous allocation &% (@IW file-a
disk address '8 ©I¥ block length S define 41 | AW (FIN file-93 WG n ALATF block 8 :tr a3 IM
«ft ‘b’ location (AT ¥3F (start) TH, O 4TS RATNA block-TT2 7R, b, b+ 1,b +2, . . . .. b+n-1 ?mﬁ |
&fSfB file-47 directory entry-«3 T X Starting block address '8 File-43 & I%7Fe «f¥dl (area)-
@ T | '



3 Bresby 3e&d
et fouam 2w Contiguous allocation “1%fs (TR 7 8 ‘

Directory
File Start Length
0 : 2 3 Count 0 2
Trmail 14 3
B S A I T Listf 19 6
28 4
8 9 10 11

12 13 14 15

16 17 18 19
Mail
20 21 122 23

124 25 26 27

28 29 30 31

foa s v.53 Contiguous Allocation

HR4! (Advantages) 3

(i) | 4t 93f% w1z 8 e 5 |

(i) @ *%eTe sequential €2 direct BeY accessing-2 1 |

R4 (Disadvantages) 3

(i) @ ~1%fST T file-97 &y space & @3 T 3 |

(i) 4TS external fragmentation st XT3 |

(i) 93 file-q f5 =9 space e, O Wi Fe @ swEfers STl Gfbe | I disk space
ST A AR |

(iv) 4TS Internal fragmentation =1 ¥Bre TTa g famyse |



3o ' FfIToR Fes wEpemE
b.5.] Pr¥e St (Linked allocation) ¢
Linked allocation *I%f®t® Contiguous allocation *&fes 7wt syl v W TAR | File-«7 block-&Tet

disk-a% GTITTRE AP W (I @ *F TS File-93 7 block-T4Z Linked SHEW AT |

File-93 &% blcok-9F SO ¢ (T block-9 €I Pointer 41 | v.02 7 s o5 s o=
SRTSITE YIRS T TN |

Directory

File Start end Jeep
9 25

' 20D21 ;zljzzl:l
241:]25 -26[] 27D

; sy, 33 Linked Allocation

b5 e 5@ (it AW C‘fI ¢S block-93 I S W file-aq starting block 25 9 (77) | d|rectory
(ATF 1R block 9 (=m) €3 T @3B Pointer-43 g I TR, I S block-STAR ML (N 16, 1,
10) linked ¥08 4T block 25 (sif6™)-4 1% TR | WA 7L block XFTE directory (473-43 &) T
M FTBIERS TIY T TR | Directory-C3 (I T file create I A directory -€F first block-«a
pointer, end-of last pointer value-(3 0 (zero)-C® initilize I T | Field size-(38 =T 0 (zero) =R
(AR BN | W32 Free space management (e YT free block ffiae 3@ @ block-& TR I
AT I W 93 E_ CITT file-4% C*28 block-93 AT link ¥R (T T¥ | 5@ read operation-93 & pointer
TR A ALIREITTR block to block read 1 T |

R4t (Advantages) ¢

(i) @ #%fErs Fragmentation Sre™ =71 (73 |

(il) File tsfar 71w file size declare ¥at® T 1 |

A4t (Disadvantages) 8

(i) @ *=f$Ts Sequential file access T 7IR& TS direct file access = @ e |

(i) @ *&fSTS YIS pointer WG space WA A | & 4 byte space WA FE AT | T (B disk
space-4d 0.78% space SI5% X |

(i) @ *rafefS T reliable TW | FRC pointer (T T T lost A damage TX [W, TRET data
(information)-«¥ Ti5fe (7wt (T3 |




- izer Bty

' 1.5.9 }FCH WA (Indexed allocation)

Linked allocation “&f$ts Contiguous allocaiton “&f%% Fragmentation 8 Size delclaration-&fi® Jsia
ST 9 TCACR | WA Indexed allocation *&f¥Te Linked allocation-« e, @NA- FAT (File Allocation
Table)-&f file-47 direct accessing '8 pointer-43 &y disk space-a7 Wes¥ (0.78%) T wwifiat LRl
TR | Pointer-&f® Tl SN @ *%Se 7 Pointer-Etd qIBw@ R location @ «afire v
AR IR & T (T TR Index block 1 &fSf file-a3? Index block ¥R, I® disk block address -47
array {2 fRta5=1 91 919 | Index block-93 n AT entry-CF file-43 n 7ATF block R point T4t T |

fATaR forem R Indexed allocation T 34t 271 3

o[ M- s

L1010 o0

8 2 10 11
g L\=

12‘ I 13 l I 14

1

19

16-17[ |18 ]

20| | 21 [ | 22

24D 25 .‘gl:l 27 D

23U

File Index block Jeep
19

S

5 ¢ v.59 Indexed Allocation

v.>o form (7 T @, Directory, index block-43 address €I T4 | Disk space-9d ' % block-6 sigrs
512 Pointer T 7 ®% Index block-4 set F9TS & | @ *&fSB ATt paging scheme-a3 S | T4 (I file
efi 331 78 O34 Index block-@3 7RI Pointer 0 (zero)-ce set 1 77 | ' N block-BTe (1@ &y 7 ©W

index block entry (& @3 address TS TF |
734t (Advantages)

w4 (Disadvantages) $
() wiwTesx wfbe oafs |
(i) Space-43 T LT T |

SR—pliogiic kacle] HeQkele

space TS T |

() @ 1% external fragmentation-<43 %1t RIG1R direct access %S SR B |

(iii) Directory access-4¥ &) 3@ ANH AT index block-(F =13 memory-CS TS T, I THJ AP
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1 wEm I

TR TS g TRGF O A GG T4 @I TRE Rewa Reav = 7w
TR RS g A ofbt ReRGT TRe, @ewt Rf¥y secondary storage device, (-
magnetic disk, magnetic tape, optical disk 2% el ATF, ST TR (File) T | Computer-
@ fafeq wawaz file AR, (T=— txt file, doc file etc. !

1 wiEw Frty Tvre § @ . [AfiTat-200¢, ob, ob, So, 33, 33

Ezmf) wwim e wefimrerTm e wEe Hrw RS | qw FmEER PSRt
WWWWWGWWmMWWﬁWNW#WW,
St T3 o T@ 77 | :
ol FEm Fetew Tt R Fi
(Z=nj)
31 TE ARS /O operation |
R wfeR G wiRw 8 e 3o wistew et |
9| TASETSNT PIRER TN WA |
81 e wizer W 7! |
¢ | TR AR XA |
81 FIIW ORIy

T2 read A write operation-4 AIFS pointerB2 FIZ A | AR SFT Read
Write operation-a3 5% Pointer FIR(EA $FTS 4TS | TR T @ Pointer B 927 I file-93 @R
location (%7 At read ! write operation =g IS A |
@\ Extension 7 Rf¥ At File-« 71w fre | 4 .
Executable (.exe) file, object file (.obj), source file (<, .p, .pas, .asm), Text File (<, .doc) 3w |
Y| RTF-<% 4w 7w Fe

RTF = Ritch Text Form.

91 MPEG 8 JPEG-7 *at 71w §?

MPEG = Moving Picture Expert Group.

JPEG = Joint Photographic Expert Group.
vl I R Fr V
(B f) wivem «mm, wib, aRzrers R Feifen wHwe W RS €@ XS A | (I Character
organized T line It page PR (I File 0o T4 &1 SIS text file 30T |
51 TRE GFIRTON fire |

Print or view file, Archive file, Executable file, Library file, Word processor file, Text file,
Batch file, Source file and Object file Z@if# |
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| . wEmfoiy b0
TR RYy woem wnifiRese am fe '

Fixea fAfeq <37 attribute A, @I

31 ¥ (Name)

R €= (Type)

O SIZS (Location)

8| ¥ (Size)

¢ | f=terat (Protection)

Y| R, Siff 8 JIRTIR NG Fe! (time, date and user identification) |

FiRW SR e :

File fca RfR «xe e w1 a1 | e et S vt o

> | T2 P (Creating a file)

]| B3 B (Writing a file)

o1 TR A (Reading a file) .

8 | ize T (I FAt (Searching a file)

¢ | FI3F = T (Deleting a file)

b1 2 &G ¥4 (Truncating a file) | .

Disk free space Management W‘fﬁm? [FRIfTRI-Q0 3]

(Bzw ) azs disk-4a7 space s, ©iF disk-97 TR WS TR | GO disk -7 Free space
@ Located space F™APS Wil &FR | Disk TS (T file delete IT (FTF & Free space @ TgH
I file T data store I I | B2 disk-G% @I SB Free, S *E F@ @ FRQA FAT TR
Disk-4a% Free Space Management | )
*PRFr : o [rifci-os]
Disk-4% Free Space Management-93 @3f> 7% = &R (grouping) | @ *I&fers a9w
Free block-@ disk-4% 7# Free block-93 address &1 ¥l T | QTS 4<% (N-1) Block actually free
AF | TECT blockf® S n FA= Free block-93 address 419 Fa 43R G &fewnf 5¥iTe e |

W AR Disk Space Allocation Method fwraits?

Stz 5% =t allocation -7 off %fs ayaa 1 77, Tl
) ﬁﬁﬁ@mﬂ 3B AGS :

(4) Pres

() TG wfS | ,

Bit Vector‘mﬁmr - [arefETa-08), do]
fét=a Free space management-93 «3fb *%fex = =& Bit Vector 1 @ ARSTS disk-97
Free space list -¢¥ Bit Map 3! Bit Vector @1 Implement 33t T | IW disk-9q (FI9 Block free T,
3 ©itF 1 o1 T block S allocated 2w, S T 0 (zero) Tt S st

ﬁs\g Multimedia File-<% 5% fire |

MPEG, MOV, Rm, MP3, Avi ge1ffi |
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3a1 ¥ Network File System-<a six ford |

NFS, AFS, SMB Zerf |

St 1 FAT, NTFS 8 NFS-«@ #at 7i% e |

FAT : File Allocation Table.

NTFS : New Technology File System.
NFS : Network File System.

351 BiRW i Fir [ARARITE-2033, 2059,
R fle-<0 AT fle-7 W ¥ file~4 TR data Bgts Sl 1 Rig Ry 1w, 1 @b
file €3 & Y32 TG | Operating‘ system, File 93 ™ (¥ freaewE I@ @ (77, IOTENR T File
attributes 2 file €% features a1 file €3 GAf%5 | File attributes &7 ¥ ¢ Name, type, location, size,
protection Tegifw | ‘

20| ¥ Pebom wimidrer s § w@ime [QrifRiTal-2053]

File System Organization @t Jg4if% afert | aterf 4= T ewgelel | RS file
system-(& Process sequencemmﬁﬁﬂﬁiﬁﬂm qiee St I W | QAT T ¢

S | SRFARHT (I |

R | FferTe Fide Fow |

© | R =% b |

8 | Tige wfiidreri (et e |

@ | SRR Bs e A |

Y | feeiRe @ m wfe®er )

a1 /O It e |

B e erarafer 2 ]
51 File System 39S I 337

VQR\WWHBW!

31 Database Management System € File Processing System-<@ ’m et | [JReIfEIR-200¢, ot So, 3]

Gearmmo ) v.s 7 w589 |

9| File-9% Logical phase-9T9% ¥ fore |

v.w&‘ﬂwmu

81 File S Record ME_Tr , ' [AReifRI-2008, ob, 33]
v.3.d R TR B34 |
@1 JEt File Sysem-«7 X Bremt fe | [Qifal-2009, o, do, 38, do]

b3, TR SR B39 |
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37 Bieby
TR File Sysem-9d Operation-atat fire |

ool .2 e e g

File Baffuring 3Ts 3 337

b, R SRR BB |
File Map 7 File map-<% eirreiwe! ¥

G mcmofl) . = e v

File Map Organization-<3 3t 3t 3Ryt “tvewt e

(o s ) .o e o w8 |

Bit Vector InCs & 2

bl e SR G839 |

Information management-«3 Tty Jt Fy

(e s ) v.¢ < S w8

VTOC 37Ts Ft 337

(e o ) v e o a8 |

FOSM @ 10CS &7

v.\\ammmr

Free Space 3% 3 Fi? .

b.b TR SR 5847 |
Free Space JIY=IA Fwe e |

br.br TR SECRA B |
Contiguous allocation-97 74t ¢ W3Ryt frd |

v.5.5 TR TR G |
Linked Allocation-«3 34t @ wjfayt fre |

V5.3 TR TRA §B |
Indexed Allocation-«3 3f4t @ Syt find |

Grouping TS ¥ Q?

v.v.eﬂamm!
Gl FR ST 3t wie |

Y. R SIRA RE |
TS iR Brrbor v iy

(B o f) v.0 ¢ o gE |

e
[afeca-209)

[@=ifat-200%, 53]

[RIFIFTRI-05, 058 ()]

[Fifat-os)

» [QrifEat-so]

[RrefETat-2033]
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Bk File System Organization 3t 33 |

File System-&% Logical Phase-$T9 3471 3%
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417 File System-«a BT 3fF 1)

(o o) v.s 7 swpmn a5

Basic File Operation 3t 39|

(o o) v.2 & R @39 |

Disk-9% Space management % 3 33 |

Disk Space Allocation 3 ¥ 1

File-4% FTH FRAwe! T 3+ |

b, Q 7 SURA G |
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br.q W SR BB |
TSI FIRR B TR % B AR It =
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BT /O Operation 371 33|

File Pointer BaP 3t + | @7 emaertieret Soge 3 |
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99 |

o8|

&% o ST ovo FFERTIT A%l 3 )

b.5.5 TR SR BB |
7 fouri Fign Piebe-« et afat 771

G o k) v.v e s g8 |
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(Features of Linux Operating System)

».0 ¥t (Introduction)

FETH <fRATS 77 R/ Computer operating system JTATE, (X==- Dos, Windows, Unix, Linux, Xenix,
Nobel, O/S-2, system 7 Zwifii | @ 7@ Operating system-&TR Ty R{fSy 7w wfiY), Jrm-afR
FRIER TR B8 3@ Linux Pt TR T 9 I IRe 8 T Ty Operating system
fewia AR e @z 1 Computer security &7, networking 1% RfSy Frat wer Linux veerer Trage
TR | 9t 9B wigrRe Operating system, T & Unix-93 Freely distributable version @32 @ (o
platform-4 IFATF I A | g intel, Motorola, Power PC, Mips ZTifei Microprocessor-9 linux J<z9
T4 IW 1 APMAPR ROET q0 T3 @ rifag Network server BT Linux operating I3 TR | B Muiti-
user 8 Multitasking operating system, TR security WIS TFSICAT |

».5 friicam +Bef ¢ ey (Background and importance of Linux) s
Linux 21 @3f% sgfass, 08 (free) Multiuser, Multitasking =tafbe 5w, a1 Unix fofes | wdfte.

Linux & Unix operating system-a3 QG fareyg Version, Unix ¥ Command driven operating
system, (IINH user-(F Computer Console-« command type ¥1d Computer-(& operate I3 LT |
Rf¥3 3 support @32 distribution-a7 &g Unix o1 fnd wifes omfay asf Operating
system. | «ft &<tx 1969 e AT&T laboratory 76 tofd =7y T, IR TGN Minicomputer a3
mainframe-4 muiltitasking fin @® | G (AR @t 93 frganeht <gm arage Operating system
Rt fafSe | Unix-93 d@eerms fem Ken Thompson, Denish Ritchie 932 ST WHE | Unix
S P 373 47 Unix kernel-c& C programming language-4 (7131 T | 3548 A Unix faferer @
T, A (I AFCAS IM@ IRR I 0O | 1 RghA 4792 Unix Jfeda fifey fesfmen efow
AT | AT ﬁ'@ Mainframe @ minicomputer-43 Version-a #1183 a1 TW | Unix-3 495 o/5s, @
AL QS ARRIA (Multiuser) ¢ aFifis 31 (Multitasking) 95 33 | Unix-93 78 Version
TCAR, (AW~ BSD, AlX, HP/UX Zwhifi | | '



N . {5 BT TRReE
7 Unix version-a3 evaluation BT (5.3) AR @RI @ | ey Vendor-a19 Unix Source code
5 fm wTgw g Features it FTE Sl ATAEAS BATIAN P 7R |

1969 USG/ USDL/ ATTIS First Edition " BellLabs Berkley
DSG/USO/USL I Research Software
: Distributions
1973 Fifth Edition
1976 | R Sixth Edition \- 4
1977 PWB MERT CBUNIX HTD
1978 UNIX/RT e ] 2BSD
1979 385D
3.0 : . ‘
3.0.1 4,08SD
1981
40.
| N
1982 59 System lil
4.1aBSD .
1983 5.2 System V 2.885D
4.1ch0\
1994 2.9BSD
4.2BSD
SunOS
1985
1986 Ninth
Edition
1987 |Chorus 2.108SD,
43BSD
1988 Tahoe
1989 Plan 9
1990 .
1991
1992
1903 Y A A A A N

f5@ ¢ 5.5 History of Linux Versions
s55s I et Helsinki ffmires® Computer science fsite@ 2@ Linus Torvalds, Unix-4d
4 T Version tefi FA ©FF W (A Linux | Linux-a3 & Version f&@ 0.01, fgfi == &S Version

linux 0.02 Tl & | Linux T Unix-a3 435 Free version | &3 ofR T &N IR IR WY, Linux-9
Zoi T feature T &F @k afb @7 FARITEN operating system T T |



*X—lilinddlc kacle] 5G]

ey woiafoe Pobo iy . PO )
. Linux Torvalds Linux-49 source code ¥R &« & I (M7 «2 Ruea oa programmer (A3

Operating systém develop ¥ &) Internet-93 TR N N | I develop-3It programmer-=iat
fAtems Tt Code exchange, bug report uﬂ?"\‘ProbIem fixing ¥t Linux develop 3e AT | 44 3
Programmer Linux BFFG Jme wife aitwen | I6A a6 @3B Powerful, robust @2 Full-featured
operating system Re1R #fifee |

Linux 251 Open source operating system, Tt free software-8 3 €| F19 (4 IS Linux access
TS M GR aff oS FxETe) | RTRY Linux-93 Source Code Free *M6Tl ¥, (IEE (¥ (38 «fSt® copy
FIAS A, myodify TS A G3R software-(F distribute-8 IS A | IT) SHS company's JAR (I
SUSE, Red Hat, Calderg gerifh | Command Line RSN I6TA Linux GUI (Graphical User Interface)
support 3T @3 4% «FB User friendly operating system, 38 linux «%f% A= operating system ¥ |
99 IR WA Desktop environment, TMCS JCAR add- ons, GUI tools, interface «4: Supplementary
programs.

fAt® Linux operating system -4 @fa@m™ ¢7a &1 ¢

*

1983 : Richard Stallman creates the GNU project with the goal of creating a free operating system.

*

* 1989 : Richard Staliman writes the first version of the GNU General Public License.

1991 : The Linux kernel is pﬂblicly announced on 25 August by the 21 year old Finnish student
Linux Benedict Torvaids.

1992 : The Linux kernel is relicensed under the GNU GPL. The first so called "Linux distributions"
are created.

1993 : Over 100 developers work on the Linux kemel. With their assistance the kernei ié adapted
to the GNU envirdhment, which creates a large spectrum of application types for Linux. The
oldest currently existing Linux distribution, Slackware, is released for the first time. Later in the
same Yyear, the Debian project is established. Today it is the largest community distribution.

1994 : In March Torvalds judges all components of the kernel to be fully matured: he releases
version 1.0 of Linux. The XFree86 project contributes a graphic user interface (GUI). In this year
~ the companies Red Hat and SUSE publish version 1.0 of their Linux distributions.

* ~ 1995 : Linux is ported to the DEC Alpha and to Sun SPARC. Over the Following years it is‘ported
to an ever greater number of platforms.
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1996 : Version 2.0 of the Linux kernel is released. The kernel can now serve several processors

at the same time, and thereby becomes a serious alternative for many companies.

1998 : Many major companies such as IBM. Compaq and Oracle announce their support for
Linux. In addition a group of programmers begins developing the graphic user interface KDF.

1999 : A group of developers begin work on the graphic environment GNOME. which should
become a free replacement for KDE, which depended on the then proprietary Qt, toolkit. During
the year IBM announces an extensive project for the support of Linux.

2004 : The XFree68 team splits up and joins with the existing X Window standards body to form
the X.Org Foundation, which results in a substantially faster development of the X Window Server
for Linux.

fore Linux-93 s Distrubution AR, SR8 Linux-93 @ @IN distribution-a FERRe &R
w7 ¢

*

*

File services ; NFS, Samba

Graphics programs : image manipulation, retouching, and paint capabilitiés.

" Mail server software : Send Mail, POP, and IMAP Servers.

Multimedia tools : Support JPEG, GIF, PNG, TIFF, MPEG, AVI and Quick Time video files.
Programming tools : Linux systems supports C, C + +, FORTRAN Pascal, assembler, BASIC,
Perl, Python, TCL/ TK. LISP, Scheme; PUS andebugger and memory debugging.

X Windows system. :

5.5, ritcam ¢af*i®r (Linux features) 3

fATR Linux operating system -43 taf¥(] (features) B w3t zo1—

(1) Multitasking : € W& SRS program b1CS AT |

(2) Multiuser : €32 machine-4 @3 AW WS USER F& XS A |

(3) Muttiplatform : faféq &ataa CPU-C® Linux 55TCS AT, (- Intel, Motorola MIPS, Power PC i |

(4) Multiprocessor : SMP Support is available on the Intel and SPARC platforms (With work currently

in progress on other platforms), and Linux is used in several loosely-coupled MP applications, including
Beowulf systems and the FUJITSU AP 1000 + SPARC based supercomputer.
(5) Multithreading : has native kernel support for multiple independent threads of control within a

single process memory space. .

- (6) Linux 386 machine-4 Protected Mode-4 run TS #T |
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" (7) Process to process-43 04 Memory protection system TR | TC# «9ZfB program *@ system-(&

" down FHCS AN | ‘

(8) Demand loads executables : Linux onty reads from disk those parts of a program that are actually used.

(9) Shared copy-on-write pages among éxecutable, wdiR, Muiltiple process 1§ ¥4I & same
memory TR FATS A1 | Copy-on-write-7 4fS 34t Twawm 1 @36 2= IS 3@ (Increasing speed) 43
woRB %1 (NIfRT YR I €T (decreasing memory use).

(10) Virtual memory using pagfng (not swapping whole processes) to disk.

(11) User program QR disk cache-93 T GF KACRR U.nified memory pool TCRR | T 71 Free
membry, caching-43 G IR S AN QAR T4 G (FIF programs TS AT, BIH cache-(F reduce B2l
QTS AN | 7

(12) Shared Library 93 Static Library-&%T dynamicaily Linked 9%& 1

(13) POSIX, System V, €32 BSD-43 source level-a3 AR SIS compatible.

(14) “1 kernel @32 %4 driver 1R 3¢ source code FZEETS] (available).

(15) Development tools €3 user program-%%! available 4R T g |

(16) POSIX Job control.

_ {17) Pseodoterminals (Pty's).

(18) 387 — emulation in the kernel so that programes don't need to do their own math emulation.

(19) Rty =St Rty o @i Customized keyboard support I 4R Fg= g+ hardware add =1 72 i

(20) Multiple virtual consoles.

(21) Minix, Xenix 3% several common file system-(& Linux support I8 R Linux-fl?l qCACR advanced
file system, T 4TB S file system @2 255 character *¥® name oS %02 AT |

(22) Transparent access to MS-DOS partitions (on ©S/2 FAT partitions) is a special files system.

(23) UMSDOS %= file system @1 Linux-(& DOS file system-< instali AW

(24) Read-only HPFS-2 suport for 05/22.1

(25) HFS (Macintosh) .file system-4a3 &) e Module TTHR |

(26) CD- ROM fite system 1%#1 standard CD-ROM-(F read IS 71T |

(27) TCP/IP networking, including ftp, telnet, NFS Zwnift faut &wi |

(28) Appletalke Server.

" (29) Netware clinet and server. "
(30) Lan Manager/Windows Native (SMB) Client and Server.
(31) Many networking protocols : The base protocols available in the latest developments kernels

include TCP IPV4, IPV6, AX.25, X. 25, IPX, DDP (Appletalk), Netrom and others. Stable network
protocols included in the stable kernels currently include Tip, IPV4, IPX, DDP and AX.25. .
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».5. R (I 39 @ (Where Linux is used)

29 AT Linux (=15 ¢ TR €1t Company-C® aRER 9T | IS Linux TG TG Company 7 Server
e Traze zox |

TG Linux WM BB Personal Computer-98 @R &@ TS | fféq @ Survey-ce
(Networking computer magazine) (73t (T2 (¥, 75% respondents ISITH Linux I FACR G2 WA 14%
evaluating ¥9C= | Netcraft-93 @& Servey report-a (21 (*1tg, AT4T 43% web sites ISTTA Linux server
IR FAR | I, IS &1 FECHCZ Linux IIZR 0K |

».5.9 PO P11 3735 TR (How Linux is used)

Linux 21 @3B Versatile operating system, ¢af% @9ta vy Computer science-97 T@i2 IRZH 3 |
o8 T8 RTe7 ¢ (wF © ffemm @i Linux 521z | 9199, Linux 29 Performance IR wArew Bomn wae
GTS Y96 I | IO Linux personal workstation-4 file 43t print server Rta 'Embedded systém design-
@ JRRW R | Three-tier client /Server system-q @3¢ Turnkey system-4 Linux /3% TR | ISP (Internet
Service Provider) Company-&T&t Linux 4RI 4T |

».5.8 foerer fEH@RE= (Linux Distribution) s

mmamﬁmm:mﬁqﬁﬁmmmmwm|mﬁqmwm
mmmsmﬁfﬁ@mﬁﬁﬁle-aamlmﬁﬁmmﬂmmmwww, @& - X1 YY : 22,
(A X, Y, Z TR 0 (ATP 9-3 N0 | ARTS TS FHANFR 7@ faferer Reowea et < 1 fovew oo Rfgy
faferer fAca wiceToe w4t 2=

5.).8.5 Red Hat 3

faféy et Technical @3 Business operating system RTTE Red Hat So/® & | Linux-93
installation #7t<e RT3 Red Hat packet manager (¥ Zy15% &em BgRA 3@ | €3 Method-aa TG 4
AW Linux-93 Software install ¥t TW | RPM URR W@ CD, Hard disk, Network 3t internet (T®
Software install ¥ I 1 Linux-9% 7X- 8 GB RAM, IDE Hard disk controlier-10 6 @32 NIC (Network
interface card) 16% “1%% support ¥ | Fill system f&ita DOS, windows-43 FAT 32, NTFS, VFAT Sois
T | Website : www.red hat. com (73 tamens Reifiis wimt 711 |

5.5.8.% Slackware Linux :

Slackware Linux Y3% & (of all the surviving Linux distributions, slackware has been around the
longest) | «f Advanced user at Advanced developer (73 &) ¥fR | Slackware-&3 @41 ey, oft
stable 8 maintenance Y32 W | W WA (@AW ¢ ©AIH) GfS RS AeW W1 Website : www.
slackware.com ({TF WIAT A &=t qed |

5.5.8.9 Linux mandrake :

" Linux Mandrake foafefe=, sat Graphical user interface-93 &=y faxyTe | fivey ¥ Desktop User ¢
«f6 TR R AMRWIWIC FE@A 1 User friendly TETR R Linux Mundraket 3R TAlem | wfEE @

Multimedia user 1 Power user-(i9 &@7e «ft s wwferm | @b install-9% & Pentium CPU @32 32 MB
RAM-97 STATITS! AT | '
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5.5.8.8 SUSE Linux :

AR (SUSE) Linux Z8TIA 0w 0 Germany -(S 2% 25frs 8 et | S5 T SRS G
g @2 Linux fea ste 9% 3w | off sRee? Install 371 7w ) @ S @ hardware support I |
«f6TS & Y5oo-47 W Application TR | «fb Customizable @ User friendly | website : www. SUSE. com

(¥t RIS &t AR | SUSE Linux XFree 86 project-9 ANY I TSI G 3 |
SUSF Linux-43 graphical configuration tool-(& Sax e |

3.5.8.¢ Turbo Linux :

@f5 @ SR hardware (T7- 386 cpu (S-9 Linux STLeT 1@ T | I$AMH Windows partition-4 install
T AW | @7 Application T {42 T, ©TF €T R AW Star office package.

9 Y18 TR Corel Linux, Debian GNU Linux, Open Linux (Caldera), Linux PPC 2000 3%7if# |

R Linux-93 Bty wicat 3% Distribution ¢ St &Tanst oo Bree T4t 79—

1. Debian-based

List of Linux Distributions

General Purpose Debian distributions :

Distribution Description

AGNULA - Former DeMuDi for multimedia production.

Baltix For Lithuanian and Latvian languages

BeatriX A compact distribution from the Czech Republic that focuses on providing a
user — friendly desktop environment.

Corel Linux Commercial Short- lived desktop distribution, bought by Xandros Linux.

Dream Linux A Brazilian Linux distribution.

Elive A Live CD and Distribution featuring Enlightenment as the only window
manager. Aims to be intuitive and easy to use.

gNew Sense A distribution of GNU/Linux focused on guaranteeing 100% free Software

gnuLinEx A distribution promoted by the government of Extremadura, Spain.

grmi Live CD for system recovery

Kanotix An installable live CD for desktop usage using KDE, focusmg on convenient
scripts and GUI for ease of use.

Knoppix The first Live CD (later DVD) version of Debian GNU/Linux.

Kurumin Earlier, it was.a version of the Knopplx distribution, modified with Debian and
designed for Brazilian users.

LiMux An I1SO 9241 industry workplace certified Linux distribution, deployed at the
City of Munich. Germany.

Linspire Commercial, Desktop-oriented distribution, previously called Lindows.
Focuses on a proprietary software application manager obtained via a paud
(CNR) subscription. Bought by Xandros Linux.

MEPIS Focuses on ease of use. ,

NepalLinux A Debian and Morphix based distribution focused for desktop usage in Nepali
language computing.




548 FTHR Frow whewra
Distribution Description
Ping0O French distribution aimed at local communities,w public organizations, schools,
etc. It comes in three editions, Ping0DO Communication Server, PingOO
Secure Server and PingOO File Server.
Progeny Distribution from Progeny Linux System which was also founded by Debian

Componentized Linux

founder lan Murdock.

Rxart

Desktop—oriented distribution focused on providing proprietary software.

Circulation Edition

Sidux Multitingual desktop-oriented Live CD based on Debian unstable.

SkoleLinux A distribution from Norway. It is provided as a thin client distribution for
schools.

Symphony OS Includes the Mezzo desktop environment. Previous versions were based on
Knoppix.

Trisquel Created in Galicia (Spain). It has support for old PCs, inciudes a 3D desktop
with Compiz.

Tuquito Created in Argentina.

Ubuntu A distribution sponsored by Canonical Ltd as well as receiving major funding
from South African Mark Shuttleworth. Aims to offer a complete and polished
desktop on a single CD.

UserLinux Commercial distribution that would have included GNOME. Short-lived.

Xandros Open | Based on Xandros 3.0 Standard Edition. DVD burning is disabled and CD

burning is restricted to a maximum speed of 4X.

Specialized Debian distributions :

Distribution Description
64 Studio Attempts to specialize in audio and video production on AMD64 workstations.
eBox Rotuter/ Firewall-and NAS/PDC
Finnix A small system administration Live CD that is available for multiple
architectures.
Gibraltar Commercial. Router/ firewall distribution.
LEAF Project The Linux Embedded Appliance Firewall. A tiny primarly floppy-based

distribution for routers, firewalls and other appliances.

The Linux Router
Project

A defunct floppy-based distribution for routers and firewalls. Supplanted by
LEAF Project. ’

A development platform for hand held devices such as the Nokia N800 and

Maemo
N810 Internet Tablets and other Linux—based devices.
OpenZaurus Debian packages and ROM image for the Sharp Zaurus PDA. Replaced by

AngstrOm distribution.

Quternet Server

A modified version of Debian that installs preconfigured and is specifically
meant for a High speed multimedia Networks.

Pure:dyne Pure:dyne is a Debian based operating system developed to provide media
artists with a complete set of toos! for relatime audio and video processing.
Salgix Distribution developed and maintained by GMSI (Gemini Microsystems

International) for its line of Visual Computing workstations.

Voyage Linux

Oriented for embedded routers on multiple platforms

Xebian

For the Xbox home gaming console.




(a) knoppix-based (knoppix, itself, is based on Debian)
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Distribution

Description

Buiidix

For agile developers.

Damn Small Linux

Generally considered as the starter of mini distributions. A live CD designed for
Mini CD with a hard drive install option.

Feather Linux

Fits in under 128 MB. It boots from either a CD or a USB flash drive. Uses
Knoppix based hardware detection and the Fluxbox window manager.

Kaella The French translation of Knoppix.

KnoppMyth Specialized Knoppix distribution for easy setup of the Myth TV PVR software.

Morphix A Live CD distribution with different flavours including GNOME Used as a base
for many other custom live distribution such as Clusterix, PHIAK or Gnix.

Musix A knoppix/Debian based distribution, intended for music production. graphic.
design, audio, video editing, and other tasks. It is built with only free software.

(b) Ubuntu-based '
Distribution Description

Ubuntu Server | An official derivative made for use in servers. Ubuntu Server handles mails,

Edition printers, fileserver, LAMP and more.

Kubuntu An official derivative of the Ubuntu Linux distribution using the KDE
environment. instead of the default GNOME environment used by default in
Ubuntu, It has a predictable 6 month release cycle and is part of the Ubuntu
project. -

Xubuntu An official derivative of the Ubuntu open source operating system, using the
Xfce desktop environment. Xubuntu is intended for use on less-powerful
computers or those who seek a highly efficient desktop environment on faster
systems, and uses mostly GTK+ applications.

Ubuntu JeOS | Described as ‘"an efficient variant [...] configured specifically for virtual

(pronounced as | appliances”

Iljuicell)

Ubuntu Mobile

An embedded operating system designed for use on mobile devices. The |
operating system will use Hildon from maemo as its graphical frontend.

Ubuntu Netbook | Released in 2008, Netbook Remix is an official derivative of Ubuntu designed
Remix, [4] ‘ for netbooks using the Intel Atom processor.
Contributed distrtibutions ,
Distribution Description
Gobuntu Was an official derivative of the Ubuntu operating system, aiming to provide a
: distribution consisting entirely of free software, it was officially announced by
Mark Shuttleworth on July 10, 2007, and dialy builds of Gobuntu 7.10 began to
be publicly released. The project ended around the release of 8.04 and has
‘, . since merged into Ubuntu as a “free software" option (discontinued)

Ubuntu Studio A multimedia creation flavor of Ubuntu. Ubuntu Studio is aimed at the audio,
video and graphic enthusiast as welll as professional. The project aims to
provide a suite of the best open—source applications available for multimedia
creation. ‘

Mythbuntyu provides and Ubuntu based and MythTV based distribution that is easy to

configure, maintain, and use.
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Unofficial distributions ’
Distribution Description

Alinex Portuguese Linux distribution, from Evora university, used as OEM from some
Portuguese computer manufactures.

andLinux Linux distribution running on microsoft windows natively

Baltix Ubuntu based distribution for Lithuanian and Latvian people. Supported
languages are Lithuanian, Latvian, Estonian, Russian, English, Norwegian and
other around Baltic region. Main language is Lithuanian.

Buddhabuntu Ubuntu based distribution for Buddhists to compliment Ubuntu Christian Edition

and Muslim Editions

CrunchBang Linux

An Ubuntu based distribution featuring the lightweight Openbox window
manager and GTK+ applications developed from a minimal Ubuntu install and
has been designed to offer a good balance of speed and functionality.

Easy Peasy (formerly
Ubuntu eee)

Ubuntu based distribution customized for the ASUS Eee PC series

Fluxbuntu

Light-weight and featuring the Fluxbox window manager. The project's primary
goal is to develop an operating system that would run on a wide range of
mobile devices and computers, both low-end and high-end (Discontinued)

NewSense

Designed for users who wish to use only free software. It is officially sponsored
and recommended by the Free Software Foundation. The project has also
produced as set of scripts that allow anyone to create a free distribution.

Gnoppix

Intended to offer the GNOME desktop environment on a Live CD. Discontinued

gos

Uses the GNOME desktop environment with user interface enhancements to
make it work more like Mac OS X, it also features Google Apps, Picasa, Google
Gadgets and other web-based applications, and comes with Wihe 1.0 pre-
installed

Guadalinex

Ubuntu-based distribution promoted by the local government of Andalucia,
Spain, for home users and schools (cf. EduLinux, SkoleLinux)

Hiweed

Chinese Linux distribution, based on Ubuntu. lts features include preconfigured
chinese applications, such as Chinese (simplified) input method, Chinese-
English and English-Chinese dictionaries, and Chinese (simplified) true-type
fonts. .

Impi Linux

South African and focuses on the enterprise and government sector.

Kanotix

Distribution based on current Debian "Stable" aka "Etch*, but uses the current
"Ubuntu” kernel with some patches. As a result of the cooperation between
ubuntu Developers and Kanotix Developer Jorg Schirottke aka "Kano" most of
the new patches are implemented in Hardy Heron's kernel, too.

Kiwil.inux

IA-32 distribution aimed for Romanian users. It supports localization for
Romanian, Hungarian and German, and offers some extra tools that can be
used to configure DSL modems for the main Romanian 1SPs. Flash and Java
are installed out of the box.

Kuki Linux

Lightweight Ubuntu-based Linux distribution founded by Jeao Ferro, built to be
a replacement for the Linpus Linux Lite distribution on the acer aspire one.
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Distribution Description
Linux4One Based on Ubuntu, specially designed to work on the Acer Aspire One series.
Linux Mint Intended to produce an elegant, up to date and comfortable Linux desktop

based on Ubuntu, with some added features.

LinuxMCE (Linux

Kubuntu based distribution that provides in depth HTPC functionality as well as

MediaCenter home automation.
Edition)
LOUD An Ubuntu distribution used at West Virginia University. It contains several

Specialized educational packages as well as its own themes and login manager.

Maryan Linux

Uses the Enlig}htenment 17 window manager as default window manager, also
has Fluxbox and Pekwm ready to use. It is aimed at users migrating from
Microsoft Windows. :

MoLinux

Ubuntu based initiative to introduce the Castile-La Mancha community in Spain
to the information society.

Ubuntu Or Network
Ubuntu

A project to take the existing Ubuntu distribution and remaster as a Live CD
and Full Install with tools needed for penetration- testing servers and networks.
The main idea is to keep Ubuntu's ease of use and mix it with popular
Penetration testing tools. Besides usage for network and server teasting,
Ubuntu will be made to be a desktop distribution for advanced Linux users.

OpenGEU Ubuntu based distribution with Enlightenment window manager, previously
known as Geubuntu,

0208 Is built on Xubuntu and utilizes the Enlightement 17 Desktop. 7

Portable Ubuntu for Uses CoLinux to run Ubunty "on top" Windows —’

Windows

Poseidon Linux

Distribution designed for academic and scientific use. Although based on
Ubuntu, it enhances its parent by adding a large number of applications for
GIS/maps, numerical modelling, 2D/3D/4D visualization, statistics, tools for
creating simple and complex graphics, programing languages and more. The
ususal software for dialy use, such as office suite, Internet browser, instant
messaging and chat clients are also included.

PSUbuntu

Ubuntu distribution intended for the Play Station 3.

SUTLinux Desktop

Server and in RAM distribution from Thailand. Optimize for easy install and
quick ready to use.

Super Ubuntu

Aiming to provide an "Out of the Box"
enhancements over Ubuntu.

experience, containing various

TOSS

TCE Operating System Services is a distribution dervived from Ubuntu which
targets useres ranging from developers to laymen. TOSS has a variey of
engineering applications required by the Engineers of all branches. TOSS has
a completely different look and feel. It has been developed and released by
Thiagarajar College of Engineering, Madurai. India.

Ultimate Edition

An Ubuntu based distribution that is locaded with lots of software to make it an
easier "out of the box" experience. It was previously called Ubunty Ultimate
Edition.
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Distribution

Description

Ubuntu extras remix

A simple remix of Ubuntu, only with updates, ubuntu-restricted-extras, and
libdvdcss.

Ubuntu Mini Remix

A fully working Ubuntu live CD contalmng only the minimal set of software to
make the system work.

TurnKey Linux

Open source project developing a family of free, Ubuntu based appliances
optimized for ease of used in server-type usage scenarios.

U-lite

Has the main goal to be very light consuming hardware resources. The last
version use the LXDE desktop environment. It was previously called Ubuntulite.

Vinux (formerly

Aimed for the use of the people with visual impairments. It is designed to log a

Vibuntu) user in automatically with start—up of Orca screenreader.
ZevenOS With a focus on a fast and easy to use system with a focus on a BeOS "feel"
2. Gentoo-based
Distribution Description
Gentoox An adaptation of Gentoo for.the Xbox.
Knopperdisk A new distribution aimed at USB sticks.
Kororaa Aimed at easy installation of a Gentoo system by using install scripts instead of
manual configuration.
Pentoo Penetration-testing Live CD.

Sabayon Linux

Live DVD whcih includes a wide range of desktop environments and open
source software application. Like Knoppix, Sabayon Linux can be installed on
the hard drive.

System Rescue CD

System rescue Live CD version of Gentoo.

Tin Hat Linux Based on hardened Gentoo

Ututo Made in Argentina

Vida Linux Uses Anaconda as its installer.
3. RPM- based

Red Hat Linux and SUSE Linux were the original major distributions that used the RPM file format,
which is today used in several package management systems. Both of these later divided into
commercial and community- supported distributions. Red Hat Linux divided into a community-supported
distribution sponsored by Red Hat called Fedora, and a commermally supported distribution called Red

Hat Enterprise Linux.
(a) Fedora-based

Distribution Description
Aurora SPARC | For Sun's SPARC architecture '
Linux
K12LTSP A distribution for educational purpose. Comes with LTSP support.
Linux XP Focuses on ease of installation and use. It uses a windows like interface
Linpus Linux Focused on the Chinese market, along with Linpus Lite focused on the netbook
market.
Ojuba Linux Focused on providing the best Arabic support, as well as some Islamic tools

such as Hijra (Hijri callendar) and Minbar (prayer time indicator)

Yellow Dog Linux

For the Power PC platform.
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(b) Red Hat Enterprise Linux-based

Distribution

Description

"Asianux A distribution co-developed between Red Flag Software Co. Ltd, Mircle Linux
Corp. and Haansoft, INC. focused on Chinese, Japanese and Korean supports.
CentOS

Community-supported distribution that aims to be compatible with Red Hat
Enterprise Linux without the inclusion of proprietary software. ‘

Clark Connect

Small Business Server. File, Print, Messaging, UTM, VPN.

Scientific Linux

A distribution co-developed by Fermi National Accelerator Laboratory and the
European Organization for Nuclear Research (CERN), which aims to be
compatible with and based on Red Hat Enterprise Linux.

SME Server

Based on CentOS and targeting small and Medium Enterprises.

White Box
Enterprise Linux

A distribution designed to be compatible with Red Hat Enterprise Linux.

(c) Others (RPM-based)

Distribution , Description

TinyMe A lightweight distribution based on PCLinux.OS

aLinux A distribution for home use designed to be equivalent to Windows XP Home
(formerly known as Peanut Linux).

ALT Linux Several distributions including Master, Compact, and Junior. Provides support
for Cyrillic languages [8]

Annvix A security-focused server distribution. Originally based on Mandrake 9.2 but
has diverged a lot.

Ark Linux A distribution focused on ease of use and ease of learning.
A medium~-sized Fedora-based distribution that provides support in Japanese

Berry Linux

and English

Caixa Magica

A Portuguese distribution.

Caldera Linux

Caldera bought SCO then took the SCO name and no longer produces a Linux
distribution. Last release: 3.1.1- Jan. 30, 2002

cAos Linux A general purpose’ distribution. Designed to have low overhead, run on older
. hardware, and be easily customizable
_EduLinux A distribution for education purposes (cf. Guadalinex, SkoleLinux)
EnGarde Secure Linux | Server-only distribution designed to be secure.
Granulgr Linux Based on PCLinuxOS and features two desktop environments-KDE & Enlightenment
Linkat A distribution promoted by the government of Catalonia, Spain.
Mandriva Linux - Easy to use system through its unique Control.Center.
MCNLive A Mandriva-based distribution designed to run from CD or USB Flash Drive,

focused on muiltimedia, internet, graphics.

Momonga Linux

Japanese Linux Project

PCLinuxOS A Live CD distribution. Originally based on Mandrake 9.2. Later rebased on
Mandriva 2007 ' '
PLD Linux Aimed at advanced users and administrators. Favors requiring manual

tweaking in exchange for much flexibility. Non-conservative approach to RPM
usage provides a consistent environment on almost ail available architectures. 91

Red Flag Linux

A distribution developed in China and optimized for the Chinese market.

Red Hat Linux

Split into Fedora Core and Red Hat Enterprise Linux. The last official release
was Red Hat Linux i in March 2003
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Distribution

Description

SUSE Linux

A desktop —oriented Linux distribution supplied by Novell, Inc. SUSE is one of the
most popular distributions in Europe. Like Red Hat Linux, it is a large distribution
on several CDs/DVDs. Free Eval veraions are available for the SUSE Linux
Enterprise versions. OpenSUSE- A branch developed by the community and
sponsored by Novell. Open SUSE maintains a strict policy of ensuring all code in
the standard installs will be from Free/ Libre/ Open — Source Software solutions,
including Linux kernel Modules. Novell's enterprise Linux products are all based
on the codebase that comes out of the openSUSE project

SUSE Linux Enterprise Server- A server-oriented Linux distribution supplied by
Novell, Inc. and targeted at the business market.

SUSE Linux Enterprise Desktop (previously branded Novell Linux Desktop)-A
desktop-oriented Linux distribution supplied by Novell, Inc, and targeted at the
enterprise market.

SUSE Linux Enterprise Real Time — A specialized version of the SUSE distribution
from Novell designed to support low latency for time critical operations.

Trustix

A distribution focused on security.

TruboLinux '

Based on Red Hat Linux

Vine Linux

A Japanese distribution based on Red Hat Linux.

YOPER

A desktop distribution from NewZealand that focuses on optimizing system
performance for workstation use.

4. Slackware-base

d.

Distribution

Description

Austrumi An 86 MB bootable live CD

BasicLinux A mini Linux designed to run in old PCs (386). Has a certain degree of
compatibility with Slackware packages.

Frugalware A general purpose Linux distribution designed for intermediate users.

GoblinX A live CD that features multiple customizable desktop environments.

HostGIS HostGIS Linux is a Slackware based distribution specifically made for handling
GIS information.

MuLinux Floppy based distribution with replaccable modules.

NimbieX Completely customizable through the Nimblex website.

Slackintosh An unofficial port of Slackware to the PowerPC architecture

SMS-Slack Mini | A full feature server distribution (inc. dovecot, postfix, mailscanner, ‘clamav,

Server spamassassin, openldap), manageable through webmin interface or kde
environment, Also features TorrentFlux (A php bittorrent client). [10]

Slamds4 An unofvicial port of Slackware to the x86-64 architecture.

SLAX A very popular live CD which aims to provide a complete desktop for general

use. Permanent installation of SLAX is not recommended or supported; it is
designed for "live" use only.

Topologi Linux

Designed to run from within Microsoft Windows Topologi Linux can be installed
without any changes to the use's hard disk.

Vector Linux

A lightweight distribution designed to be easy to use even for new user,
Generally considered well suited for older hardware.

Wolvix Linux

A Slackware derivative featuring the Xfce desktop environment. [citation needed]

Zenwalk Linux

Originally a minimal version of Slackware, Zenwalk has evoled into a very different

operating system; however, compatibility with Slackware is still maintained.




ferrss wreticafBe Frebom wfiey . Sord

SLAX- based
Distribution Descripton _

Back Track A network security suite developed by Remote Exploit. org. It includes many
penetration testing utilities and development tools. While Back Track is
principally used as live CD. It can aiso be installed permanently.

DAVIX A live CD for data analysis and visualization. ‘

DNALinux A small distribution designed for running bioinformatics software, including
BLAST and EMBOSS. .

SLAMPP Designed to be used on a home server.

5. Others
Distribution Description

Arch Linux An 1686 and x 86-64 optimized distribution targeted at experienced users. Arch runs
on a rolling release system and uses the pacman utility for package management.

. Billix A live CD or live USB system administration toolkit and multiboot distribution

with the ability to install any of the included distributions.

Coyote Linux

Router/ firewall distribution.

CRUX

CRUX is a lightweight, i686-optimized Linux distribution targeted at
experienced Linux users. The primary focus of this distribution is "keep it
simple”, which is reflected in a simple tar. gz-based package system, BSD-
style initscripts, and a relatively small collection of trinmmed packages.

DD-WRT Embedded firewall distribution.

Deli Linux A desktop based mini distribution with office suite, web browser and other
graphical programs to run on a 486. Built from scratch with some influences
from Slackware and CRUX.

Devil-Linux  Firewall/ router/ server distribution running from CD or USB. Configuration held
on USB or floppy disk.

DSLinux Version of Linux designed for the Nintendo DS.

dyne:bolic Live CD gearded toward multimedia (audio and video) production, but comes with

other non-media specific application (eg : word processor, desktop publisher). It is
completely free software as defined by the Free Software Foundation. ‘

" Familiar Linux

Distribution for iPAQ handhelds

Fli41

A single floppy ISDN, DSI and Ethernet-Router.

Foresight Linux

A distribution built around the Conary package manager

FREESCO A free replacement for proprietary routers supporting up to 10 network cards
and up to 10 modems.

GeeXboX Live CD media center distribution, mainly to play special-encoded video files
(eg : 0gg. XVID) on home theater.

Gobolinux An alternative Linux distribution which redefines the entire file system hierarchy
by installing everything belonging to one application in one folder under/
Programs, and using symlinks from/ System and its' subfolders to point to the
proper files.

Hikarunix

A distro solely for studying and playing the game of Go.
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Distribution Description
IPCop Router/ firewall distribution.
iPodLinux Embedded Linux firmware for the Apple iPod based on the p CLinux kernel.
Jliime Distribution for the HP Jornada 6xx and 7xx and NEC MobilePro 900 (c)
handhelds.
Lunar Linux A source code-based distribution descended from Sorcerer GNU/ Linux,
Lycoris Desktop/ LX : Fell down to one employee and then acquired by Mandriva.

MCC Interim Linux

MCC interim Linux, possibly the first Linux distribution. Created by the
Manchester Computing Centre in February 1992.

MkLinux A distribution for PowerPC systems that runs The Linux kernel as a server on
top of the Mach microkernel.
MobiLinux By Montavista for smartphones.

Monta Vista Linux

Embedded systems distro by MontaVista Software.

NASLite

A floppy-based Linux designed to turn an old computer into a simple Network
Attached Storage device.

Nitix Developed by Net Integration Technonolioges Inc. Nitix ciaims to be the first
autonomic Linux-based server operating system.

Open Wrt Embedded firewall distribution.

Pardus Developed by Trukish National Research Institute of Electronics and
Cryptology. It uses PISI as package manager, COMAR as configuration

, framework.

PS2 Linux Sony Computer Entertainment distribution released officially for the Play Station
2 video game console.

Puppy Linux A mini distribution which runs well under low-end PCs- even under 32 MB
RAM. Includes Salckware 12 support (since version 3)

Rocks Cluster Distribution | A distribution for building a High-performance computing computer cluster.

rPath A distribution built around the Conary package manager.

Sentry Firewall

A firewall, server or intrusion detection system distribution.

SliTaz GNU/Linux

A small desktop distro. The ISO is 25 MB; runs entirely in RAM

Smallfoot Developed by The Santa Cruz Operation (SCO UNIX/ SCO Group), formerly Caldera.
Smooth Wall Router/ firewall distribution.

Softlanding Linux | One of the earliest distributions, developed form 1992-1994; Slackware was
System originally based on it. .

Sorcerer A source code-based distribution. .

Source Mage GNU/ Linux | A source code based distribution, descended from Sorcerer.

Tinfoil Hat Linux Bootable floppy distribution ?ocusing on extreme security.

Thinstation Thin client distribution supporting all major connectivity protocols.

Tomsrtbt Root boot disk.

Wii Linux A Linux distribution project aimed for use on the Wii Homebrew Channel

Yggdrasil Linux/ GNU/X

One of the oldest Linux distributions, not updated since 1995.
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@ @S 7 KDE GUI STeTreia Navigate $4Ts AT ©IRCT (1 W12, @7 2T application B1TsH ST
"I | Windows operating system-9a To2 SUSE Linux 4 €907q Programs fta% srreita run w3tz | iy
SUSE linux-< 353% % Program Srax a1 21 ¢

(1) Open office : Word processing, spreadsheets, drawing

(2) Adobe Acrobat Reader

(8) Kongqueror : The KDE File manager and Web Browser

(4) Kmail : The KDE Maic Application :

(5) Evolution : An Email and calender program

(6) Sound Application

(7) TV, Video, Radio, and Webcam

(8) K3b:The KDE Burning Application

(9) Digital cameras

(10) Kooka : Scanning Application

(11) Graphics with the GIMP

(12) Shell system

G CF I W® ANE, Linux 0/S T file AT support A, Tt &y Operating system &1 tofx
T AR | Linux-93 3 Standard program, (TN~ Star office 93 GIMP @ It At File format,
(TWS= word processing, pictures, video 371 fira e Fars 11 | SUSE Linux (39 171 rgiR 2= file
o @15 ware oma

5.3.% PITaR @ (Importance of Linux) 8

forrss Tefvsrm tafiEs <e7 aETs @ Unix-93 R Code TRA I GIR 9T B! F0ga Code 2R
T W Linux-93 &% Sy Software iR fafey source 2t | W Software Package-2 Free
Software Foundation-43 GNU project-93 S T3 | % Software ATIR BSD Unix-99 XFree86 project
@ | awrgr [Jfey cenammes toR Linux Software “tewt i &1 @ ©1 Linux Software GNU “irfers
RET AR I 0 @fS @R & 1 @wo- Red hat ¢ Fedora Linux-4 #ReT7 St Rere w21 2z |
Red Hat-@3 a5 (s off @ waeer Reg steen I X, g 97 47 Tmws «fp copy I I, ST (Wl
T, R 76 R 1 A 9wl source code ARER wTa SIRFG Linux version-8 AT (TS #i17a |
TR Gt SRR MG T ReRd wRre @ @ | Version & (73, Gre ol T Giftte @,
faar, “fisa Renfi wrs srea :

Linux J3RIGR Srew 119 k- @ stable, reliable Q3 Extremely Powerful | Linux-43 ¥® stable @3g -
reliable 431 Operating system ST STHa &) SRAZ 195 | Linux @ P VY Linux operating system-3
T, AN AR AN AW @A AR S Software | @ Software- Free | Windows 373217 417 w1 (¥
7I® Application software 79 331 23, I Tt (FT IR T TS BT, e PC ' WItNR (5T8 S+
Software-43 W @ G | f5Y Linux-a < <=5 (73 | e~ Microsoft office fte zta 1ol a5 2,
8 Linux-93 2! free "IN I Koffice 8 open office | @ e Free office program-48 Word processing,
Spreadsheet, presentation ¥y 1 w1e3 SitTSTE A i Linux, Unix-93 T2 Powerful, ©tq «f
(o0 AW T | WA 97 size-8 @ @B | ASES Linux installation -4% =5 500 MB It 1GB Memory-3
LR | OTHF Linux- Floppy disk ¢4t=s, stema g |
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5.8 o Fif1-aw RfBrR (Features of Linux kernel)

Operating system-9ag o1 7' Wi+ 03t | @35 2o kernel 31 Nucleus 3 Resident program @< S=i=f5-
& User interface or shell a1 fecaS program | ‘Computer-@3 Sifeemifé caw Operating system, cexf
kernel TR Operating system-«43 & SiferaIf& | BIOS (TR, F1eer a1 Monitor-& POST (Power on self
test) 3™y FI9 ¥ secondary memory (I3 #T% main memory-CS load I8 & program-(& Boot Program
| O/S-47 AP A ARAS Secondary memory-(S SREN I | kernel-93 ATAGTH WAl FINRTES
program-C& main memory-C® (57 STH G2 IS (1T AT secondary memory-C® Xt (%% | processor
mamagement-9 &TSI& application-(F 3N St T (AT T | 9T Processor time-slice Wﬁ multiuser 8
multitasking “fRta<t e w9 |

Linux version 0.01 (May 1991)-Ce (31 Networking 3«1 fést 711 @z aff ©y 80386 Intel Cpu-CS run
TIS @R Y98 AfIS Device driver support @11 @b ®y Minix File System-G& support 3% | Linux 1.0
(March 1994)-« g g+ features (T T& | (AN~ ;

* Unix Standard TCP/ IP networking protocol support ¥ |

* BSD- Compatible socket interface for networking programming.

* Device driver support for running IP over an Ethernet

* Enhanced file system
* S SCSI Controllers support % €32 high performance disk access a1 (TS |

* af$fi® (extra) hardware support S | ,
Linux 1.2 (March 1995) f& final PC only Linux kemel | SIF°@ Y AT Linux 2.0 version &N WG |
TS SE TS features (M7 T, (- B4bit native alpha port @3k Multiprocessor architecture support Z%5if |

System Management User processes User Utility Programs Compilers
Programs

System shared libraries

Linux kernel

Loadable kernel modules

Components of Linux
@ @1 O/S-43 Fe1SfE TR kernel. Linux-93 @ kernel-43 B3 f¥f% wta tofd zmate fRfeq 39m@ Linux,

T Linux distribution Nt fkf6® | Linux-9d kernel ™itd @i eitaiem, sl kernel-a3 Bo7 firex IE2
Fart-ffaqt fadifee =1 | @A~ Red Hat Linux 8 8 9-4 Linux kernel version 2.4 9% T© | Fedora core 1
48 kernel 1.4 TITS TS Fedora core 2-9 IS T kernel version 2.6 | 93 T e IR 7y
wfsfae Ayt |

Linux kernel Fféeita wte sata Device-"T92 Afiwerng *=e ¢ Configure w3 | fafeg Application-’ﬁ{i
Storage media (¥T% data TSI read/ write FATS ARE | |
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48 Linux-«@3 % kernel-a3 =1 @ Version C‘WTI’Q?-

List of Linux kernel names

Kernel version Name
-26.1 ' none
262-263-2.64- Feisty Dunnart
265-2.66-2.67-2.68-269 Zonked Quokka
2.6.10-rcl-2.-6.10-2.6.11 - 2. 6.12-2.6.13 Woozy Numbat

2.6.14- rcl -2.6.14~ ‘

Affluent Albatross

26. 15.1c6 - 2.6 15-2.6.16—

Sliding Snow Leopard

2.6.17 —rc5 . Lordi Rules (Eurovision 2006)
2.6.17 —rc6 - 2.6.17— Crazed Snow-Weasel
2.618-2.6. 19— Avast! A bilge rat! (TLAPD 2006)

stable 2.6.18. x since. 28.rc2-

Stable Pinguin -

2.6.20- rc2 - 2 .6. 20-

Homicidal Dwarf Hamster

2.6.21 -rc4-2. 6.21 -

Nocturnal Monster puppy

2.6.22-rc3 -2.6.22-rc4

Jeff Thinks | Should Change This, But To What?

2.6.22-rc5-2.6. 22 -

Holy Dancing Manatees, Batman!

2.6.23 = rc4- 2. 6.23-rc6

Pink Farting Weasel

2.6.23-rc7-2.6. -23. 2, 6.24—

Arr Matey! A Hairy Bilge Rat!(TLAPD 2007)

stable 2.624. x since.1

Err Metey! A Heury Beelge- a Ret!

2.6.25-rc2 - 2.6.25—

Funky Weasel is Jiggy Wit it

2.6.26-rc6-2.6.26-2.6.27—

Rotary Wombat

stable 2.6 27. x since. 3

Trembling tortoise

2.6.28-rc1 ~ 2.6.28-rc6

Killer Bat of Doom

2.6.28 -rc7 - 2.6.28 - 2.6.29- rc8

Erotic Pickled Herring

2.6.29

Temporary Tasmanian Devil

Linux Kernel g1 a%ﬁgOMare, 1 application-Y&& Computer hardware -93 A QAN 908 (AT @12

S application-G3 T FIS FICS FRITS! (F | G TR T kernel RSy watem ste @ A1z | -
- Hardware driver =% W1 ¢ ¥ty hardware driver g kernel-4 Built in ReTta Qwts *iicm | Reeat
kernel-4 *7Sfte Loadable module 9T 63 @M T TS MR | 9H9 driver module-93 FEIRT kernel

hardware-&3 Y caioftct=t @ of fmget TS A1 |

Application Management 8 Kernel ff$y Application-43 &) Scheduling 3fest faw <= | erers
process-(F Sa priority ST kernel resource 3% I3 AT execution-93 &=j |

File system J™it¥ &t 3 Kernel-93 Swre 37g 2= faféy application Ite Storage device (¥T® data
read /write TS~ ot ffe 71| @ & TR T kernel- File system ™t sws 2w 7 |
1 file-@ (P user-43 ARFA T=ENS kernel-a7 G ATE | :

T Kernel T51R 341 3 53 Command T93 6 FRLER kernei version S AT |

# Uname - a

Linux 2.6.5 — 1.356 # 1 Thu May 25, 10. 30. 43 EDT 2005 i 686, i 686, i386 GNU/ Linux
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Linux customization 3 G¥ (3% Linux operating system-& fater Tt @@ toft 4TS BIRET kernel
configure '8¢ compile IS I | TEAT feutures fT (1 (3@ Linux customize FICS AT | Costomize

. 37 717 SHTZ compile TS A | , ' :

%7 kernel module : Linux kernel-a9 & A%y module “1s TR | &ATTIF module =W M TS
@ AE | Module 130T TR Linux kernel-d WEre® ~ffqE =l T 1 Kernel module fRw ﬁﬁ‘ﬂ
command T8 (% 21 8

ismod : TEINH 51 FITER (@ @H Module mstallwmwwﬁﬂmw @ command IR & |

Insmod $ 51 kernel-4 (W Module install TR & 9 command T W |

Rmmod : Kernel (97F (F1® module I (AR &+ IR A |

Depmod ; FréTarere! File 75 311 CF@ @ Command 3R & | ‘

Modprobe : fdif#e fgwiere! sifér! SFIE Module set load ¥ & «@% Command WI?I Lol

wqE Ismod command B! &) #EE command-as E user-(F root S T | @3 command < |
sbin GTFIE, T path-@ BT T A= 7 | 1% command line-9 @9 command-43 71 path foraTe = |
T - -

/ sbin/ insmod,

/ sbin / depmod

/ s bin/ modprobe &I |

Kernel module-aZ IST kernel-4 (17 I3 ¥ I 931 module ST (ATPR compile > AR | O
module-&3 extension R .0 T3S T |

Kernel source Tf5i2 #1 : Linux kerne! configure '@ compile I & Linux-4 (1 kemnel source
install ATs T | Install F4R & 53 TTSt command LT T (ATS AR |

* rpm — Uvh kernel — source - 2.6 .+ . rpm

«q Source (FITT install T AFEE, HACE = AT m B @3B Compiler-8 install ¥4t AFTS T |
qere 96 tools WA A |

Make Utility @ C language compiler. gec ¢t eges (@ (@1 Linux-9 @31 utility =1 TR = ot AR
1 e fEfafs command R (ITS TR 3

# rpm — g make

# rpm — g gcc '

@ 391 Utility install @1 =7t 41377 install 0 fAT® %0 |t 5 1 kernel-(F compile 1 T =1

AT Kernel backup 331 8 Kernel backup ¥03 e AT (T (IS AN R0 backup kernel IR
EiRiel

Kernel configure 31 8§ g« (Fi« kernel install TITS 20 I T FIHATE customize FACS HIZTET T
¢ kernel-(& configure IS T4 | SRAF compile m AN o

Linux kerne! configuration-a% &y fe=fB &g configuration utility IJ3&F ¥ T |

(1) Command line Interface

(2) Character f5f&® Menu interface

(3) Graphical, X — ff&= Interface

* Command line Interface : Command-4d G kernel configure T (T ATS |

* Character-f%% menu interface : @ interface-4 text menu AT T @R & text menu JRRNA I
kernel configure 1 X ATF |
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* Graphical X &% interface : aft BN W ¥ window system U@ T Graphical
configuation utility STETICIR B fTha &S SR 31 (TCS ARA-

5 | X- window BRI |

X | Terminal amulator window C¥1#t |

© | Root user fZ@TR login 7t 1 A&e#. SU command 1374 A Root TS T |

8 1 CD Command I I kernel source directory -C9 (AT LI |

¢ | Make commond IR IS J | (TTH-

Make X Config

* Kernel compile ¥ 8 Kernel compile 919 21 15 save F4T# source directory-C€ config TR a5
File a3 T2 | 4 File (TR & Is-a command J3ZR TS T | & file T (171 Kernel compile 31 TR |

Kernel *f! ¥ 8 797 kernel default (I ¥ FAF 717 machine TR B IR AL A
(74T A customized feature-eTN ARFSIR Fis Fatr fFa! |

.9 fortar wetitafbe Brebt FfR4t (Advantages of Linux operating system) ¢

s o wetabe Frebe Rt o 2= 8

(1) Low cost : @f=ert Linux software GNU Public license T9%R 33 a0t «ff waww & | (3w%- Red
Hat 6 Fedora Linux-4% licence-43 SRt e w41 CAR | SR, W licence-93 & 7 ¢ & 8
T4/ e % 1 Linux & Z01e @3 Software interrupt RGIR SEISTY F1& IW ACF | Linux-43 fa=at
repositoriy (4TF Software & Download T T T TI& GG TR IR |

(2) Stability : Linux = @3B most stable O/S | Performance level maintain W T GrE AR
restant/ reboot JA LTI &F =11 + I||HA 4T Non-stop Linux 5FTS LIS (TXR (I AT T 1 |

(3) Performance : (¥ (19 workstation @3 Network-@¥ C¥FW@ Linux persistent high Performance
Support W | «f6 g IRYIFINE GIZ FNA service fTa AT | 4F Computer-4 Linux IR Sl
Performance S T |

(4) Network friendliness 8 ¥& Programmer 3t TBRLAGA MW Linux develop IR qR SR T
networking-&3 CFa FCACR Linux-a? &= fiat | Client @32 Server system s 374 302 {3 A&
AR A AW 1 Network backups BT F1eeTa Linux S0 Operating system-43 (5TH ST e dCHITIAC]
TN FACS AR | '

(5) Flexibility : High performance server application, desktop applications 43 embedded system-4
Linux T3 T T | @3B ReW @R O TRA Component-¢%@ install W I ST ATAGAN
Component install ¥ disk space BT (TS #NT | Linux 936 Flexible weifeafbe Freba |

(6) Compatibility 8 31¥¥1 Common Unix software package frEcE run T TW QIR A common file
format-C®8 process FACS AT | Linux «3fB highly compatible operating system.

(7) Choice 8 Linux-4 IR =S * distribution. &Te5® distribution-2 develop ¥ zrare o7 fog
organization-4% MR €3 support (A XX A4NF &7 &7 organization-a7 M4t | (7 (I8 AGATS T (T
distribution fATS =iita 1 Rféy distribution-4 Core Function-&ta @32 «ita | &= o7t Software-2 A ©f7
distribution -@ run I M3
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(8) Fast and Easy installation : (7 SI% Linux distribution-9 installation 4% @2 setup &R
TRE G User 7%® (3= 7@ €33 User friendly | S8 Linux distribution-%$Te1a Y Installation Tools (Wt
I | T I3 @R Linux G- ATRISAH Software install F71 73 |

(9) Full use of hard disk : Hard disk &% Fulfill 4% 78 Linux SIFTSITAE 51CS MTF | Y7 S space-
4 Linux run 3% 4ITF |

(10) Multitasking : Linux design 1 ZGfe STR & @ TR 17 &6 | Feetrer @3B Printing job
background-4 5T 4IFEIS Computer-43 I JITes 1S TN 1 |

(11) Security : Linux-93 RC6t8 3@ {4l = «ft 492 19w Operating system. Unwanted visitors
Al virus protection-943 WA Y IWE @ system-9 | Linux IITFAA Forgm A Online
repository . (AT TR TEIH TFSWWA package-TX Software F download FATES SiIA | purphase
transaction-93 ¢Ft@ Credit card number % S+ (I sensitive &S B AWITHT TATH A = | AT FAT
Linux % highly secured operating system.

(12) Open source : Linux-4% Source code G & & (open) @¥#fd &f¥¥ % Linux
application-8 open source. TR, (T &% Source code modify T3 e TS Linux version (S $a0S 21t |

(13) Virtual memory support : Linux hard disk-9% @@6 S*tF virtual memory RETR 38R T | Hard
disk-49 @ space-(® Computer, RAM fRGTa @it 3T | T4 @ At @FIfda application BIAA! &8 4R
Computer-4 install-3® RAM-<3 S#iTH (3 RAM SIS 28, 93 « space-GF memory e T19& <1 T |

(14) Hardware support 8 Linux e 3 intel-Rfee Sriqetts @ s1a hardware 47 e | afs
ST hardware-8 AN I | » 4

(15) X-window system : Linux ¢ Unix-&3 TSt graphical interface X-window X% AR | T
SE Powerful application s< 377 | ’ )

(16) Documentation § &f$f% Linux distribution-9% T2 @F= 2 manual page, page '8 guide 91T |
e fagws WA ©9, 9 documentation-a UTFH | @ (I Software install ¥ / USR/ share/ doc
TN documentation 76 T '

».8 e ¥R & cowA SRR ¢3P8; (Features of GNOME and KDE deskiop) §
4ty GNOME '@ KDE desktop-&3 Caf¥(8] Sitenioat Fa1 & 3

5.8.) T ceFbTa= (A7 (Features of GNOME desktop) 8

GNOME = Red Hat / Fedora linux-4% Graphical User interface I3EA @ 7es 8 JRyems
%S | GNOME-@3 *{TI™ GNU Network Object Mode! Environment. GNOME zt® GNU project-a3 93
ST | @9 Development ¥ ZH Ypbr8 JH (4TS | Fedora core -3-49 AY WiH GNOME desktop-43 Version
Z5 GNOME 2.8. St3 GNOME-93 0¥ Version IR 54108 GNOME 2.10.
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GNOME-«7 (af¥8rz 3
* GNOME =1 User friendly fo@ffas desktop envirnonment.
* @f6 Unix 3T Linux-&2 X-window '9 712l A&7 21 7% | «ff windows-«3 =11 el HR4r &t e | ‘
* GNOME desktop-« «f5 Panel-«3 w4y &f¥q application-93 shorteut 2141 T 1 4 windows-aa

taskbar-4a3 /¥ |

* GNOME desktop F9RI9 Y32 7ES '8 FfAqrems |
* GNOME desktop Unix, Linux pree BSI 8 solaries-4 5% |
* GNOME @<f5 Open Source Software. a5 (8 (@& modify 4TS “1ea |

* GNOME fI®ae 31 28 GNU General public license-«a T4 |

oty

* GNOME desktop T &t Software, a1 (1 (% copy, e @ 45 FaTe “H1a7a (@17 s et w3 |

£> CZ Enmaii
GaKids Pagers
CgTaxForm
- Cavork;
v Sy My Files:
(50l Documents
.3 Old Tax Returns
C3My Movies
7 3 My Music

_(3Finished Soﬁgs

Cape Cost Trig

mov

Kids'Fa;‘{ﬁ's

B

Flow Chart.dis

e

&2

" Pesime it -

Tox Forms
P,

B

Great American
hiovel alnw

ffas s

* GNOME Desktop-4 mouse J/3%14 0 ey Operation STt o |
¥ GNOME desktop-4 ¢ folder tfd Tt et delete T I Rename T4 &+ File manager TJIZR
A T | 94N Menu (TF File manager select 3s ot SIF A AN | Double Click 3@¢ W Folder-93
Content-8% File manager-& (7} T | k
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* GNOME Desktop-4 ffEq help (¥R & JI=® 2 | GNOME Help Browser | «f5 Main menu ({T®
Help-4 click 2 B FCS A | 9 help browser-43 W« GNOME Eiete S application-43 manual

page ot A |

Séskeomyser
Basie Skills
‘b Desktop Gverview
éb Desktop Sessions
‘b Using the Panels
b Using the Main Menuba
b wrking with Fles

b Tools and Utiities |
& Configuring Your ﬂe*;ktfé
. Glossaty “
b Feadback

e s e P A 00

%,
. . Lo e Thes Oocument o

2 5 5.0 GNOME Help Browser

* GNOME Deéktop-u‘l? wata fafey Menu, Application Launcher Zenfw a4t ¥ 1 GNOME panel-43
a7 extension I F1& 303 GNOME TR | Panel-« Il IS AT, O 7R3 TR ARFTS A |

$.8.83 (ITZ (TFB-9 (87 (Feutures of KDE desktop) g

~ KDE-&% +@1 ™ 'K Desktop Environment". GNOME-43 ST Linux-43 T R G0 I AT
Graphical Desktop Environment &% KDE.«f5a 4957 GNOME-47 T83 (@ JRYES |
e KDE-<3 &8 (= s
* KDE-43 44 (3 7128 @ JRYES |
* KDE-(F Customize T T |
* KDE-93 W5y foufefes Sy application BTRTITAT T |
% 1 (@R File, Folder 2rei3 tefd, (g, o F1 ¢ T© 31 T4 |
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* KDE-93 Control center TR F( 7&(&3 Desktop-97 fAfSg Feature 93 System seitings oonfigure
NI

* KDE-97 f53 fites 191 9190 Panel 981 3% | Panel R4 application-a3 short cut A1 T4 |

* KDE-C® Mouse /3% T T 7ELHL | (I file A folder-(F @Fa1A click T3 open F T | &
environment-4 | file/ folder select FA16. (= =& | Mouse pointer-¢3 file 2! folder-43 ¥ AL TF File/
folder select T T | KDE-C® 3D mouse € T7TF I3 T | GRS mouse imulation IR T T | WR
mouse-43 2 “I* Button QA (57 44751 TRINTHA Button A& IR | GRIG! MILTT button (BT 45
desktop (¥ T desktop-4 switch T TF |

* KDE-(S (¥ folder 3t application-4 right click T3 GIBT Trush-@ AR 717 |

* Desktop-9% Lﬁm (4TF Gy FA (I file folder-C¥ drag ¥4l (WS AR | Windows-43 711 drag
7 copy I move FAM T '

* G Application-¢F Desktop (At& drag I panel-4 drop ¥at ¥IF 4¥ environment & | Panel (4T3
vy click TTZ (T (P application BT T | Windows-43 F1H Y& RIS (X (F1 short cut-F delete 1
T Right button click-gs #4 remove click T |

* KDE o™« WW-Desktop-sﬁ Printer, CD-ROM, Floppy, trash 27ifiiR (3% $05{B icon (At w1 |

e s.8 KDE
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* KDE (77" CD ROM el Floppy e fI&& mount 2 1 813 (F1F (64 mount /1 & T 7R
command-ad TG mount T (ATS A i

&mount/ dev/ cdrom / mni/ cdrom

@R Mounted device ¥8T dev/ ¢d room @R mount.«xﬂ“«.i directory € mnt/ cd rom
 + KDE-(& Command Line «de foefefew TereRe Login T4 TH | i
" Graphically login ¥R & KDM (K-Display Manager) & 77 2% | @b Fedora-«3 Login screen-
g (Fd TE L T User name S Password type ¥ login A KDE-2 15 3@ | Fedora-43 Login

acreen-& Session menu (27F KDE Select FTAS «ft 5 =4 TH

fow s 5.¢ KDE
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fermrT woTaioe Frbom tafizs 59
* Command line (T8 KDE (T 515 ¥ T | @& home directory® TfES X-initre file-4 exec start
KDE #13+ (a1t IS =@ | 9977 Command line-4 Startx IS MG KDE BT TR |
KDE session (T8 logout ¢S T | Main menu (A3 logoutf?“#s A logout 1 T |

fas sl
* KDE JaRICAd 7 @I help-&3 STAIEH 20 fN6K TS FI AR mmmm
* F, button (5291 help *INs¥l T |
* Menu bar (}7F Help-4 Click ¥ help ANl ‘ﬂTﬂ I
% KDE-CS default R 4% desktop 21T &TATEH SAIA Desktop-«d TR AT T T (WS "nﬁ !
* KDE-«@3 Background & 3t Color “fRa@Ta | ,
* KDE-«7 foq fo5 desktop-4 &g &7 application BIFIG 78 | 4T desktop (ATF S desktop-4 NGTR
T Cirl + tab IJIL T T |
* KDE-CS main menu G & K-icon ﬁm | Main menu-cs fafes application &gt fTsa SRR
-
* Control center,
* Home,
* Lock screen,
* Logout 297if™ | :
* Desktop switcher utlllty FRE FE G@F Desktop environment (4TF S+ desktop envnonment -4
switch a1 T |
* KDE-93 &4i5 menu (At fafSq application 57 W ‘iIPJ | @ menu-CS system-9 install-F© ¥ KDE
'8 GNOME application-7T3[R A& A |
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* KDE-93 default file manager 28 %49 (konqueror) | @ File Manager /9% ¥4 local disk-93 file-
«3 =i+ Web 8 Fip site 3R 31 I | @ff KDE-93 7R &y |

@R folder-« click ¥t T (A6 4 (ATF konqueror 517 0 | KDE Menu (Az8 «fb i <1 313 |
konqueror 1g] 1 7T € mode fdteet T e T

@ &} 148M Media
@ 84206 Media
& 83236 Media

28 296G Media

8lR3.1G Media
& 842G Media

@ J165M Media

‘ @ ;#Audio Disc

| o@Das

e wQFloppy Drive

(S e NoFes _11Faders

; foass.q
Deflault &1t konqueror e -9 open & |
Type IR EIRIG (RITT T |

Konqueror file manager location ¥ (9 Location
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Konqueror file manager location-4s P —— s
et protocol Wi IR | File manager Location. Edit Mew . G¢  Bot
mode-& protocol @ File ol T ' QQQ@_‘E@;@E
25 A ISAR @ I ST, ©F (7t . '
T | Kongueror Side Bar-43 fo@r (Gt
-
KDE 8 GNOME - Desktop environment
Tonz fiw fw W @@ el eem
Tz owa fifen wwgsd @RER FEe |
IS ABFIAOTS ANRTSR PR AT
@ i S A T =@ ) wRe
wfieed N SR & Internet-9d AR
¢RI (IS AN |

$.¢ C1 (Shell) 8

Computer-& 7d & Shell Bif6 =G femees Fjiei= 1 Shell fara swAted confusion-¢@ BTN |
Linux SIRZRRAIRE 1 shell @3 #if2fs® w1 | Shell FC® Commend line interface - 3T | @ft s Fr
ST (¥, Shell-99 I MS-Dos prompt-a3 T, @=- C : >-a3 dir A edit Command-43 TR | Linux-
@3 GUI (Graphical User Interface) IAR-THIRG T T Gew-ey-93 T windows-d¥ IS | Shell-4 BISEAE]
A T TP FEHE | IR shell I TS BT w12 command W TATS LA @9’ Command-43
AaeIE IITRE TS T | W] Correct syntax R command BIFTS 4 | Linux weafBe Fieest kernel
vt fEfirs, G system-9d heart 301 f40afos | Kernel ¥4 Machine code QTS A | GEFDE shell SR
JRER FACS A | Shell-93 F& T User-a3 command At 1 command -(& machine code-4 translate
241, TITS kernel (7 command FREE JATS 1A |

(The shell interprets commands given by the user and translate them into machine code that the
kernel can understand) .

Shell TS Computer-@3 ARFIIA (User) €32 O/S-9A kernel-«% TKJ T A IR AT |

Shell-& fafeFea Define 91 (TS AR | (T~

* The shell is the part of operating system that interacts with the user and accepts typed commands.

* Shell is a Unix term for the interactive user interface with an operating system.

* The shell is the layer of programming that understands and executes the commands an user enters.

* Sometimes shell is called the command interpreer. (A shell usually implies and interface with a
command syntax (think of the DOS operating system and its "C : > " prompts and user commands such
as " dir* and " edit") '

* As the outer layer of an operating system, as shell can be contrasted with the kernel, the operating
system's in most layer or core of services. .

* Sometimes called command shell, a shell is the command processor interface. The commend
processor is the program that executes operating system commands.

SRS I < A, Shall 2@ Command processor-43 43 part, A6 user-@3 RR (4TS command
aze IR 932 (T command-(F verify $T3 € verify I #9 OT command-¢® Command processor-43 ]
part-4 send ¥Td execute F9I4 & | Linux operating system-4 ey ata shell Fccr | ey shell-93

e fox fom STRf | 7oAk, shell Fdiss ==t @l syl fam |
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5.4 Rfey eras i oy Ry w7 o (Different shell for different users) s

e €=t user-a3 e o o wem @t Rf$x developer-«3 Bwmivst ey 7 shell toft zmE |
 foiea fifeg «aw shell-az afm orat & ¢
Shell-8T=1tF broadly 45 category-ce ©tst @t 4y |

(1) Bourne ~ like shell
(2) C Shell - like
(8) Non-traditional shell
(4) Historical shell.
1. Bourne shell compatible

*

Bourne shall (sh)-Written by Steve Bourne, while at Bell Labs. First dnstnbuted with Version 7
Units, circa 1978,and enhanced over the years.

Almquist shali (ash)- ertten as a BSO licensed replacement for the Bourne Sheill; often used in
resource-constrained environments. The sh of FreeBSD, NetBSD (and their derivatives) are
based on ash that has been enhanced to be POSIX conformant for the occasion.

Bourne-Again shell (dash)- Written as part of the GNU project to provide a superset of Bourne
Shell functionality. '

Debian Aimquist sheli (dash)- Dash is a modern replacement for ash in Debian.

Korn shall (ksh)- Written by David Korn, while at Bell Labs. _ .

Z shell (zsh)- Considered as the most complete (read : the most features) shall : it is the closest
thing that exists to a superset of sh, ash, bash, csh, ksh, and tcsh.

Busybox-Tiny utilities for small and embedded systems, include systems, include a shell.

2." C shall compatible

*

*

C shell (csh) written by Bill be, ‘whlie at the University of California,' Berkeley. First distributed
with BSD, circa 1979. :
TENEX C shell (tcsh)

3. Other or exotic

*

*

*

fish, friendly interactive shell, first released in 2005.

mudsh, an “intelligent’ game-like shell that operates like a MUD.

zoidberg, a modular Perl shell written, configured, and operated entirely in Perl.

pysh, an special profile of the ipython project, tries to integrate a heavily enhanced python shell
and system shell into a seamless experience.

rc, the default shell on Plan 9 from Bell Labs and Version 10 Unix written by Tom Duff. Ports have
been made to Inferno and Unix-like operating systems.

es shell (es) A funcuonal programming rc-compatible shell written in the mid 1990s.

scsh (scheme shell)
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Configuration files for shells :

Shells read configuration files on multiple circumstances which differ depending on the shell. This
table shows the configuration files for popular shells: :

/etc/profile

~.sroflle

/etc/zpofile

blank means a file is not read by a sheli at all.

‘yes’ means a file is always read by a shell.

‘login’ means a file is read if the shell is a login shell.

‘n/login’ means a file is read if the shell is not a login shell.

int,” means a file is read if the shell is interactive.

i.login means a file is read if the shell is an interactive login shell.
4. Historic v _ :

* Thompson shell (sh)-The first Unix shell, written by Ken Thompson at Bell Labs. Distributed with
Versons 1 through 6 of Unix, from 1971 to 1975, Considered very rudimentary by modern standards and
not used on current systems, though available as part of some Ancient UNIX Systems.

* PWB shell or Mashey shell (sh)-A version of the Thompson shell, augmented by John Mashey and

~ others, while at Bell Labs, Distributed with the Programmer’'s Workbench UNIX, circa 1976.
5. Non-Unix shells- '
Within the Microsoft Windows suite of Operating sysems the analogous programs are command. com,

or cmd. exe for Windows NT-based operating systems, and Windows Power Shell introdeced with
Windows Server 2008,
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S 4T shell IR 9 ATHIF shell-a43 Taery faq-sfaa ang | 5@ Arere shell-2 fog e wm@
(@ AF | Shell-9Ta TG Lo 147y <& Sitad prompt Jie SR @4 (7 (W command-(F Interpret
7@ | [Feoa BRTER TGT g common sheli-&3 SaReTs fom O €91 291 8

Shell name Ash Bourne | Bash (Bourne Again) | Korn | C-shell | T-shell | Zsh

Author . Kenneth : Brian Fox/Chet Eric William | Paul
Aimquist Ramey Gisin Joy Falstad

Binary | ash sh bash ksh csh tesh zsh

Default $ $ $ % %

Prompt '

The most common shell used by default on Linux systems is bash. In bash, the default orompt for a user
is a § sign. Unless you are logged in as roct in which case it the # sign. As you can see by the output
below, the root (administrator) is logged in and the # sign is displayed.

[root @ roswell root] #11 ’

total 12372 .
-PW=r-r-- 1 root root 1600 Jul 22 18:01 anaconda-ks.cfg
-rWXr-T-- 1 nobody nobody 10044856 Jul 30 07:03 Cpanel-7.1. 0-RELEASE-20-
Linux- i686-glibc-2.1.1ar.gz. ’
drwx----- 2 root root 4096 Jul 4 2003 cpdist
-TW-T--~ 1 root root 20135 Jul 22 18:00 install. log
“TWer-1 o - 1 root root 3934 Jul 22 18:00 install. log. syslog
-fW-F=l=- 1 root root 734 Jul 27 06:17 smb.cont
-rwxf-f-- 1 nobody nobody 2448372 Jul 26 22 :50 snort-2.gz
-fW-r-I=- 1 root root 109773 Jul 27 05:08 squid. cont

[root @ rosweli root}# : ,
Notice the prompt changes when weaponx(standard user) is logged in. It is now a standared $
sign.
[weaponx @ roswell weaponx] $ 11
total 4 .
“TW-TW-I-= 1 weaponx weapons 203 Jul 31 04 : 39 overflow.c
weaponx @ roswell weaponxj$ .
foy 9w Rfeg prompt oz <@ = 2 ¢
y1  Sh 2 a5 a3 Boume shell. @b unix version 7-43 default shell @32 Thompson shell-4= s
/%e T | 4 Stephen Bourne AT & T Bill Laboratory -(® ¢37 (" «3R 1977 I version 7
release (¥ Tz fafey wterer @ fRfmmsing

=

roatmberharer: / %

fle fot Yiew Terminal Ta
raotGuberhakors/# -

- g i®y i

ooolibes * . shin
< lost+tound 8y
“Hakefile o 7o olsys D
o

: S ot s
ichangelog. Source- S pending Sreat e
changelog.utils ~ “initrd.ing - postinst.modules emlinuz -

control.modules o dnit doproe ot
cantrol;souece <o 4 L READBE Deliion
cantrol.utils - 44 Loeoraet
copyright - - s

¥

~ waldnye.old
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fermpir e e S tafiy AY-Y-)
X1 ash & aff Aimquist shell 1 A shell 7 ash shell T 27 1 @5 @3B Bourne shell. fafeg variants-«
emacs UR vi editor 97775 |

seutiiberharar: /

91 dash ¢ a5 93 Debian Aimquist shell (dish) 1 &6 POSIX- Compliant Unix Shell. @G bash-93 (5T
ST (6 932 TS W Disk space-«7 LIS | @ 93% most reliable shell . ‘

rootduberhaxsr: £
bz Heln

Ta

Aile Edit” \iew. Terminal
y wurs/kd

81 bash ¢ aft GNU project-93 &= 2@ =1 @0 Unix she
S =9 1987 T Brian Fox = | [ in 1990

the default Shell on most Linux Systems as
like operating system]

l. 93 4t |- Bourne —again shell. bash
Chef Ramey became the primary maintainer. Bash is
will 28 an Mac 6 Sx and it can be run on most Unix —

iootguberhiaxae; /
file Edit: View: Teaninal” Tabs Help
Guberhaxor:/# bash :
Guberhaxor; /4 Btho 58

rhaxar: s [

@1 fish ¢ fish 21 93 Unix Shell. @7 ozt =i Friendly Interative Shell.q Shell-a3 afvis; ==
interactive, discoverability @3 User friendly [The design goal of fish is to give the user a rich set of
powerful features in a way that is easy to discover, remember and use]

I ¢

Ble Edt View Termunal Tahs  Hsip

ish, - the f
1p for dnstricts
Guberhaxgr 45 1y

2
© o alding?
.- hoge/

valinuz.olds

copy right
roghd
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®1  Ksh : ksh-&3 < % Korn shell. @f6 «@fB Unix shell, 1 o2 Ttz 1980- ¥ &YW fAeE AT & T Bell
Laboratory (S David Korn- &3 TG | 457 backwards compatible Bourne Shell-43 Fitd &R ¢
shell-43 SIGRe (A8 TR @ Shell-4 1 @ Shell-43 SGW @ Al zwr «fbcE programming
language R 1721 41 T | b @< Bourne shell-4d Atd compatible |-

root@ubeibaxorsd o
Fie “Edt View Termingl Tago Melp o

a1 (csh c shell) 8 &% @3 unix shell, T Bill Joy Tt develop ¥ zZrafes BSD Unix system-«a3 &« |
e @4FS derive ¥ TCE@ 6" edition Unix /bin/sh AT 1 4R system ¥ C programming
language-&3 S | ¢ shell-& Bourne shell-&3 (OTH SCTE @ Tgw TPA feature (T F TR, (-
aliases 42 command history. '

rootguberhaxort /. n.-:.}!_é?i}i
yiew ~Terrains! . Tags Help

UrL/F O

o5

folding

v1 tesh (TC shell or T-shell) 3 «f5 @3 Unix shell, T C shell-43 compatible.«f T @¥fE C shell
e C shell-99 cmﬁfg T features (T T AR, (TI=- File name, completion, command-line
editing Ze7ifit | @5t programmable C shell -8 <1 2 |

roatduberhaxar: / e
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forere el BroBeNe Wl 203

%! es: es shell & @3 command line interpreter, T rc shell-43 7T scripting lL,anguage IR FF |

«ft Tt zwfet 1980 e @l ot 1 @ shell-« job control (73, T WgFIe W1 shell-G IR |

. rootiFuberhasor §
Hie Ldit ) Miew Termunal  Yaba

realp
rootioul i PEN -t g

o1 rc shell : @5 Unix version 10, plang ‘L‘-li{ Inferno operating system-93 & @6 command line

interpreter. 45 CSf{ FTAF Tom Duft. ©F syntax (2 AgE |
, : ;

' . root@uberhsxer: ‘—":éi‘
Rl Edit wiew Tereminal  Tabhs  Ueip

ey

31 scsh : scsh is a POSIX API Layerd on top of the scheme programming language in a manner to

make the most of scheme’s capability for scripting, it is limited to 32 bit platforms.
3| sash (Stand-alone- shell) : af6 @3 Unix shell, T TS develop 3 Txfed f&g system failure

recover ¥ G=J |

rootguberhaxas:./

flle E£dit Yiew Tarminal Tebs Help

Lib
tost

felding

e

pending ]
inst . modules

ral.
contral.utils
copyright olib32
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39| zsh (The z shell) : 4f5 @3B Unix shell T Interactive Login Shell f&Tta W TR S 932
Shell Scripting-43 &« Powerful Command Interpreter R 3T ] zsh-G3 extended

bourne shell T 2, TE ACHR WF ¥ Improvements | 4TS bash, ksh & tcsh-a7 ST
features ACACR |

».q P it I (Functions of Linux shell) 8

<48 o Linux-«a3 ey shell fis Reifirs sms=t a1 TR | ¥R shell-@3 prompt ¥R SITHR
fafefem afm Ffaul-smfiupR SIS T4 ToaTe WeR SRt | 3fre e e shell IR, O WY
Linux-93 default shell 21 bourne again shell 3 bash. faf®y shell-4% W bash- ¥ w&rew | @ shell B

Thompson shell-&2 “f3<T¥ 3% zx | «ff Stephen Bourne ¥ A & T Bell Laboratory (% develop 3t

=01 @5 2 Linux-93 default shell. Bourne shell-93 3 features 4 shell- @ TR G T ¥R, features

ot I ZCAR @ shell-@ | S T 97 NS 43S L7 Bourne again shell 3 bash F (77 TETR | 4 shell-

& environmental variable (¥4 &« env command XL 9 A |
Ifo s

S

QU

9|
81
¢
Y|
Q1
b

31

Manual CW'IT 8 faf¥y command-43 &+ STAISRIT manual Mgt T | Shell prompt (ATF man
command AW I A | \

Manual print a1 § 2THE manual print 31 I14 shell-4 command oY | (@¥F-man mancol- b/
1 pr command fATa (IR manual print $41 (TTS AT |

Boot disk 28f F4t ¢ Shell-9 command f#te &% 7=TeR boot disk TSR @41 M 1

Recovery : 337¢ 3a A7 4077 failure-93 &+ shell command 73R 31 & |

Directory (491 T shell-4 command T 1 &Taew directory #ffa$ae =t T

Directory, 2 content (7t 1% shell command |

File, folder 2ef3 41, ce cwetl, 33 w31 T7ifit 3rer 41 TR shell-43 TG |
Netowrk configure 3t T1% shell-43 T |

Q @F driver install <1 T shell-93 Y |

Yo | Desktop environment < F1 T shell-a7 LT |

fafSq utility configure 1 T |
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Operating system 2 (What is operating sysem?)

Computer user 93 Computer hardware-43 W4 =% 2o 3219 software-2 @1 operatir;og system.
ﬁsﬁ 6perating system-<3 % g |

DOS, windows,/as/98/Mc/2000/XP/NT/2003,Unix, Linux, Xenix, Nobel,syster-7, 08-2 a3
Unix (FIS 1M develop 341 T2

1969 1T AT & T Bell Laboratory ¢ Unix 2ef 31 24 |

Linux GFIT AT operating system? [QIfTR-2033, S
Multiuser '€ Multitasking.

Unix ¥ A9 I T develop 331 g2

19917111 Revmiea Helsinki ffvstace Computer Science R®Its Q@ Linus Torvalds
&7 Linux develop I |
RICAR kernel-a% website address 7

' www. kernel. org.

Linus Torvalds-<3 <at s 2 .

Linus Benedict Torvalds.

Linux kernel 8?7

t

Operating system-93 nucleus 3t resident program &1 kemnel | @f5t@ heart of O/S 31t & |

Kemel TR operating system-43 SiEMfE | P st =1 @3 software, Tt application-s&r®
* Computer hardware-47 i I TS (R q&R ST application-aa e e IS TS T |

Operating system-«3 A& Zw& kemel. Kernel-«i7 o7 f¥f% 3R tof 20w Linux-aa Rfeg distribution.
Linux-« ¥R distribution-az =% fre |

Red Hat, Slackward Linux, Linux mandrake, SUSE Linux, Debian Linux, Turbo Linux,
Corel Lmux Kaella Linux, Musix, Kubuntu, Ubunty, Molinux, Ututo, Asianux, Basic Linux, Wil LIHUXWI

Kernel source install ¥ command ¢ | .

# rpm-Uvh kermel-source-2.6.*. rpm
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M
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81
3¢ |
M |

34

by

Y
W |
W |

Y

«3f6 open source operating system-ad «i= o

Linux operating system.

POST-G% Tt wiw e

Power On Self Test.

Ismod Command-&3 %te §? ,

A 51 kernal-a7 I (I module install T SR, S SIferw! (AR & 4 command
FeRq F/ AW i .

Rmmod (35 JI7© |7

Kernel (7% (F= module I¥ CVRIR Ty @ command JJIRE FA W |

Kernel fass g command-a3 T fire | ' |

is mod, ins mod, rmmod, dep mod, mod probe @7 |

Kerne! source 512 419 command 14 |

# rpm-Uvh kernel-source-2.6. rpm

Utility T151% ¥4 command 2

# rpm-q make

# rpm- qgcc
1 kernel configuration-43 Utility- ST H

191 kernal configuration-a3 & &5 f&g configuration utility 3L 1 T | AT ZF-
(il Command line interface

(i) Character base monu interface

(iiiy  Graphical X-base interface.

X- window system 3t?

Unix operating system-a3 graphical user interface 21 X-window system.

Fedora project-&3 web address ¥ | '

http: fedora // redhat. com

RHCE art 9 Zame |
RHCE-9¥ =1 919 21-Red Hat Certified Engineer.
Linux-2 47 (4% boot disk 2R command St

d d- Command-«a ST boot disk TfF F1 T |



xo | Fricam Rg R fre )

0
(i)
(iii)
(iv)
W)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)
(xiv)
(xv)

(xvi)

P et Brebo i

Low cost

Stability

High Performance
Network friendliness
Flexibility

Compatibility

Different Choice/Many distributions
Rasy and easy installation
Full use of hard disk
Multitasking

Multiuser

High schring

Open source system

Virtual memory support

‘Different hardware support

X-window system

(xvii) Proper manual and documentation'system.
38 | Fedora project development-a3 wifig 3% Bowz

Linux Community 7 &%7 |
3¢ | Linux-93 qifafen® Product &+i?

Red Hat Enterprise Linux.

W Linux workstation Insfallation-tﬂ O hardware- <% @TEATe! f |

Pentium CPU 133 MHz

32 MB RAM
3GB Hard disk 29717 1

231 boot. ISO 7

20¢

«f @35 CD-ROM boot image. @ image &R IR CD (AT Linux instatllation sEET

vt R¥g boot image-«3 i fre |

f% boot. iso, bootdisk. image, drvnet. img, image/p x e boat, Pcm ciadd.img drvblock. image

o |



0 FfAEDH FI0N TeRem
| Linux installation-«% class &t fd |

. (1) Personal desktop
(2) Workstation
(3) Server class
(4) Custom class

wo | Linux-9% desktop Environment- 409 7 firg |

(i) GNOME (GNU Network Object Model Environment)
(i) KDE (K-Desktop)
v | GNOME F?

GNOME & Red Hat/ Fedora Linux-‘ﬂiv A GUI (Graphical User Interface) IR Q30
TR 8 JRYEGTS A% |

o3| KDE 37 ‘
KDE (K-Desktop) ¥ linux-99 4<% 49 desktop environment.

w9 | Konqueror File manager ?

Konqueror ¥ desktop environment-a3 default file manager. 462 TG FTP site
navigate =1 T | @it KDE-93 AR 4T |

8| Shell 3? : ’ , [AFfR-205]

Shell T command processor-&3 €35 SrT= I User command AT, command ¢ verify
3 @3- machine code-4 translate 37 | '
©e | Linux-9R default shell $?

bash (bourne again shell).

oy | RE Linux shell-a% 71w fre |

() sh (Boure Shell

(i) ash (Almquist shell or A shell)
(iii) dash (Debian Almquist shell)
(iv) bash (Bourne- again shell)

(v) fish (Friendly interactive shell)
(vi) ksh (Korn shell)

(vii) csh (¢ shell)

(viii) tesh (TC-shell)

(ix) es (Command line shell)

(x) - rcshell

(xi) scsh

(xii) sash (stand-alone shell)

(xiii) zsh (z shell)



ferire wettcafbe b iy 014
94 | . First Unix shell 3?2

Thompson shell (Sh)

o | First Unix shell (& 02 32

Ken Thompson &% Unix shell ¢sff 32 Bell Laboratory-cw {
o5 | Non-Unix shell-43 =% firt |

Command. com for windows NT/XP cmd. exe for windows NT/XP powershell for windows
server 2008. , :
80| Linux-47 &4 3Ryt 2 [RrfATat-2030]

Lin(xx @ free, stable, powerful & high speedy €=« operating system.
B =5 8 soamyere et ¢ | | . .
51 Linux & *5gf fre ) " | [RrfITa-203R]

R Linux @ergafas , [FrefRTat-2033]

a.wmmm|

©1  JCH Linux O/S < History e |

5.5 T SR 7B | .
81 oo cafey fre | : [RrefATat-20s), 3]

5.5, T SRRA REY | -

@1 Linux R 3 ST JIKS T2

».>.mwmm:

Y|  Linux Distribution 3 Tt & fore |

$:5.8 T WURA H37 |

91 Linux <3 &TAY WA 37 |

$.5.¢ W SR B39 |

1 Linux Kernel 9% (M Bretet fird |

.3 TR SERA BB | o
31 Linux Operating System @7 3Ryt 8 SRytere forg | [Aafiat-20%0, 58]

o1 Fedora Linux < ¢f¥8; fore | _ [arféca-205s]
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39|

Red Hat Linux &3 ¢af%87 fre |

(Foa s ) 5.5 7 SFrwRn 839 |

Red Hat Enterprise «% 2af38; fart |

G maroll) ».s = s 28

Linux directory free &< ¥ |

- (B o) 5.5 7 o 88

381

Pl gl

M

1l

Wi

M

Ro |

V|

Y

W |

GNOME 4% Features Mﬁ* \

a.smwml
KDE «3 (%87 e

KDE ¢ GNOME QVAR[I® SHTwo= 34 |

a.smmaﬁm

Shell #? g @F Linux Shell a3 I s |

$.2.5.Y T SHURA B |

sh, ash, bash, shell € TqFR “day frd )

5.5 TR SR BB |
Linux Shell «% 3= fre |

a.qmwwm|

Fedora Linux <3 7% e Sanfhert S <3 |

Linux Shell @z Fr{fe f

a.wavmma

Kernel Module TS IO I F 1

$.5. T TLHRA BB |

Kernel ¢S FAOST (MY |

5.5.0 7R RN 95 |

o —

. S o~

[Rsif*Ta-Q05s)]

[RrFfita-205s]
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[RIfIRI-2050, 2058 ()]

[t tai-2053]

[aifiTat-2032l
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(Practical)

WWWW{?%WW@WWNWWWWQﬁWW| Sl
Wwﬁwﬁtﬂmaﬁmm@ﬁrwmlwm TS FICHCH N AJCE Q@ Ay sihaq Ty |
Red Hat Linux 7.2 49 &+ 4053 o1 QC'6MR 313 50 3

* CPU : Pentium 4 or Higher
* Memory/RAM : 1GB
* Hard Disk : 4GB minimum.

A Frara o elfert ¢

G S wiAE Preid i CW@WWWW®|WQWWWW
4R | O QIRFTA ITHEN 19 TS 9T TS AT | ﬂiiwﬁmmwmﬁmﬁwwmw
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* JTBETHN (T Freers 33t
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* ZPHTETH ATGF |
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8 (AT (TS AT @R ¢ &=ies {3y e 5139t w31 caes oim | aﬁmmmwm
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L [Ctrl ]~ [ Alt] - [ F1 ] 950 G I8

2..[Ctr1]-[A1t]—[i§2]m?refmiﬁ

3.[Ctrl ] - [ Alt] - [ F3] 37981 &5t

4.[Ctrl ][ Alt ] - [ F4] o8 seie Gieorey

5.[Ctrl ]~ [ Alt ]~ [ F5 ] S0 (N07et

6.[ Ctrl ][ Alt] - [ F7] 93 &ifFrpiar fomay
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* CDROM

* HARD DRIVE

* NFS Image

*FTP

*HTTP _
WWW%WWWWW ot =S Qe TR | G ey I

wﬁwmmmlammﬂmmﬁﬁ»ﬂmmmmnQWWWWGWWW

=3 | Fors RS 415t STt SeeTioa <l =9 | .
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Language Selection

Cl!hoose melazlxguaglcyou would [Chinese¢ hpimed) -
like to use during this Red Hat Chi "

N hinese(Traditional)
Linux installation. Czech

i Icetandic
1 nalian

1 | Japanese
1] Korean

| Serbian
i1 Slovak
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Wwﬁw:mma&m@mﬁm@wwmwﬁmqmg
4% e | S PRI € A @R S (4TS Al A St TN T Generic BIRTAR Fare
i3 4, (TNW- Generic 101-Key PC | a;ma cﬂi RN-W@ACST AST (FA-WTH 512 Breess Faws TR
(R~ U.S. English) | SR (et (3fmerst 3Termag @ E1-=%S F7AQ wfe e «afbR s da9
q31fis B GBIT VI I 0T INAFHE B I IR T FT7H Dead key TIRE T T |
oo X @3 (TT A @FA FA A0S | TH WA (TT H TIWA FACS F HIA SR AT Disable

dead keys HTETP A |

“-Online Help—-

Keyboard

Conflguratlon Generic 101-key PC

Choose your exact keyboard Generic 102-key (nf)) PC
YA Generic 104-key PC

model if it is listed. If you cannot ) | ——————T

find an exact match, choose the = niusny KB-16M

closest Generic match (for 14 HP Internet

example, Generic 101-key PC). IBM Rapid Access

Hint: A 101-key keyboardis a ot S et n
generic keyboard. A 104-key or

105-key keyboard is a keyboard

Swiss German
Thai

designed to work with MS { Turkish
Windows 95 end features key's _
such as Home, End, Page Up, and U.S. English w/ deadkeys

.| Page Down. 1 U.8. English w1S09985-3

Ukrainian

g2y

i Choose the layout type for your
4:| Disable dead keys

keyboard (for example, U.S.
English).

Entering special characters (such
as N, 0, and ¢) is done using "dead
i keys" (or compose key

| sequences). If you wishtouse

2 Q AR
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TS FARPATT

R TR 7 AR 0 SACS HIeT A (FIN 4R MSA (T FA0RH | A< T8 512
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Configuration

Choose the correct mouse type for
your system.

Do you have a PS/2, Bus or serial
mouse? {Hint: If the connector
your mouse plugs into is round, it is
a PS/2 or a Bus mouse; if
rectangular, itis a serial mouse.)

Try to find an exactmatch. If an
exact match cannot be found,
choose one which is compatible
with yours. Otherwise, choose the
appropriate Generic mouse type.

If you have a serial mouse, pick the
device and portitis connected to in
the next box.

InRed Hat Linux, the graphical
environment (X Window System)
is designed to make use of a
“three~butt: mou )i h

ITOA AN

ALPS GlidePoint (PS/2)
D Ascll
ATl Bus Mouse
~ Generic
2 Button Mouse (PS/2)
2 Button Mouse (USB)
Z Buﬂnn Mouse (serlal)

3 Bunon Mouse (USB)
3 Bution Mouss (serial)
D Genius
b Kensington
b Logitech
P> MM
b Microsoft
Mouse Syslems Mouse (serial)
None None
Sun Mouse

msgmwmwaw

a2 e AR sare 7@ PR (I FIER ITVEHE BN
A | QAT SO B s Faia WS @9 F TE TS G A mERE | IR G F I

ﬁm@awm%ﬂaﬁt&lwﬂﬁﬂﬁ P T |

Install Options

Choose whether you would like to
perform a full installation or an
upgrade.

A full installation will destroy any
previously saved information on the
selected partitions,

Anupsgrade will preserve existing
Red Hat Linux system data.

1f you want to perform a full
installation, you must choose the
class (or type) of the installation.
Your options (Workstation, Server,
Laptop, or Custorm) are discussed
briefly below.

A workstation installation will
create a system for your home or
desktop use. A graphical,
Windows-like environment will be

Red Hat Lmux

TSR, SAFES=E, AABA FH A

Red Hat Linux
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A | AR FATHI o1 “fetiel SoMfS=e ¢t Aetet @3 Automatic partitioning SP SiIca | «ff
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TGS B g F7CS T 513 WA e i wAifEw ok Tars @R | FEEs disk
druid I7ITR I, FRQA QNQITTH @7 £ disk G A wrﬁ‘rmtwﬁwm | S T e (TR f disk
IR SIS XN O G Manually partition with £ disk T8 F9C8 1739 | S0 QT disk druid
T[RRI NN el ware 5139 | w3 Manually partition with disk druid 918 9 @32 Next IG5
f5e I '

Linux

| Choosing Your
Partitioning
Strategy

One of the largest obstacles for a
new user during a Linux installation
is partitioning. Red Hat Linux
makes this process much simpler
by providing an option for
automatic partitioning.

By selecting automatic partiioning,
you will not have to use partitioning
tools to assign mount points, create
partitions, or allocate space for
your installation.

To partition manually, choose

eitherthe Disk Druidoer

fdisk (recommended for experts
"only) partiioning tool.

Use the Back button to choose a
different installation, or choose
Next if you want to proceed with

fow ¢ ¢ & #Mifbfae Sopm wwce sheat za @3 wrE 70 |
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9% TRIEE ICH WA Have the installer automatically partition for you oM B1te18 3w Next A6 f&

T o v 93 TS Automatic partitioning STHIE? IH (FATS IR | QUTHR AARETT 261
* Remove all Linux partitions on this system.
* Remove all partitions on this system

* Keep all partitions and use existing free space.

| Red at l.in

Automatic
Partitioning

Autornatic partioning allows you

to have some control concerning -
what datais removed (if any) from
your system,

To remove only Linux partitions
(partitions created from a previous
Linux installation), select Remove
all Linux partetions.

To remove all partiions on your
hard drive(s) (this includes
partitions created by other
operating systems such as
Windows 95/98/NT/2000), select
Remove all partitions.

To retain your current data and
partitions, assuming you have

enough free space available on
your hard drive(s), select Keep all
partitions and use exzbtz'n'g Jree

5@ v ¢ SGABS “nfbwfae wraes a5

@ T T Wt FRS wepie W @ @1 qF Fers 3 R @ GRS R e e ©
O g7 e RS (At AR I | WO el T (o @R AT teft T ot orirs wiR
Review (57 1718 7 | 9371 Next A0 355 397 | ’

B ST 3 ,

Tty IFITHRTE &) (Il 6 o7 =Tt 35 30 5130 TS FOETS 3754 19 adi QA | JBT
2T W9 GRUB 6631 LILO 3795e1 9908 A1t | (FeRy1s fard 4.3 @ o5 Joreer oo | |

RO FERT 4.3 @ T A 261 93 AFCSAI LBUetela T TTF 0 AR IETBIR @uiB o
5] 31 AW | @ff Sy JARie FEtNe ] A0S AR | @ TGN T SHANTE SIS R WAl &
e T 2Bt s B R O (I FFF5S FACS I |
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Boot Loader
Installation

NewtoRed Hat Linux 7.2, GRUB
is a software boot leader that can
beused to start Red Hat Linux on
your computer. [t can also start
other operating systems, such ss
Windows 9x. Here, you'll be asked
how (or whether) you want to
configure a boot loader and which
ene (GRUB or LILO).

Choocse which boot loader you
want to install. If you would rather
use the legacy boot loader, LILO,
make sure it is selected instead of
GRUB. If you choose not to install
aboot loader, make sure you
create 2 boot disk or have another
way to boot your Red Hat Linux
system.

To install a boot loader, select
where you want to install it. If your
d

5@ q 2 oTeTe TAHTE TR 7F |
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Red Hat Linux

GRUB Password

4  Now that youhave chosento
install GRUB as your boot loader,
. youshould create apasswordto
% protect your system. Users can

! pass cptions to the kemel which
can compromise your system
security.

To enhance your system security,
you should select Use & Grub
Password.

Once selected, enter in a password
and then confirm it.

fomt v ¢ ARATTSTT TIAES T |
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Network
Configuration

Chaose your network card and
whether you would like te
configure using DHCP. If you have
multiple Ethernet devices, each
device will have its own
configuration screen. You can
switch between device screens,
{for exarnple ethD and eth1); the
information you give will be
specific to each screen. If you
select Activate on boot, your
network card will be started when
youboot,

If you do not have DHCP client
ACCESs or are unsure as to what
this information is, please contact
your Netwerk Administrator,

Next enter, where applicable, the

1P Address, Netmask, Network,

and Broadcast addresses. If you
2haut anv of the.

foa » 3 BeTF
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TS H @ (e s FArS oiEw fwedt RSy oifte gARe FR0S AR | wuReTE 7 513 No
firewall S fHTET8 IITS AIN | Customize ST Fers T390 Siomics Rdad IR VTS T @I @9 (T
BT (AT JifTs a2t 91 T |

Firewall -
Configuration

Red Hat Linux also offers you
firewall protection for enhanced
system security. A firewall sits
between your computer and the
network, and determnines which
Tesources on your computer
remote users on the network are.
able to access. A properly
configured firewall can greatly
increase the out-of-the~box
security of your system.

0 ssH

[ Telnet

O www (HTTP)
O Mail (SMTPy
O Fre

. Cheose the appropriate security
level for your system.

High Security By choosing High
Security, your system will not
accept connections that are not
explicitly defined by you. By
default, only the following
connections are allowed:

* DNS replies

@ So: TS FAFIE T 3
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;Ad&man&l Usniiunge Supp

{Chens the detsult jenguags for his system: [Engiish (USA) ) |

iChogsee addliional lenguages ¥Ou would ik 10 use on this syst

Language Support
Selection

Select alanguage to use as the

o :
(] Dutch (Netharianas)

(7] Engiish (Australia)

1] English (Batswana)

!
1

default language. The default 440 Enghish (Canadé)
language will be the language used 13 engiisn (Denmarky
! onyour Red Hat Linux system 44] English (Great Britain)

once insteliaton is complete. if you
= choose to install other languages, it
¢ ispossible to change the default

[ Englisn (Hong Kong)
[J English (ireland)
1] English (Nev Zaatand;

4 language after the installation. +{CJ English (Philipgines)

1 s {00 English (Singapcrs)

| Red Hat Linux can altemately i B E] Engiish (South sfrica)
install and support several { BB Engiish usay
languages. Ta use more than one e O English (Zimbabywe)
language an your system, choose f ] Estonian

+100 Faroese (Faroe Islands)
i |C1 Finnisn
O French {Belgium)
{3 French (Canada)
[ French (France)
3 French (Luxemburgy
3 French {Switzerland)
4] Galician (Spain)
10 German (austria)

{3 German (Belgium)

specific languages to be installed,
or select all languages to have all
available languages installed on

¢ yourRed Hat Linux system.

Use the Reset button to cancel
your selections.
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Tirné Zone
Selection

You can set your time zone either
by selecting your computer’s

. physical location, or by your time
! zone's offset from Universal

+ Coordinated Time (also known as
§ute).

Notice the two tabs at the top of
the screen. The first tab offers you
the ability to configure by location
With this optlon, you cen chaose
your view. In choosing View, your
options are: World, North America,
South America, Pacific Rim,
Europe, Africa, and Asia.

v ¥
AmericaMonteviden

A AmericaMontraat
AmeficaMontserat

CRNRE Yoty Basletn Time - -
Emerica/Nipigon Eastern Time - Ontario & Quebec - places that gid ne
America/Nome Alaska Time ~ west Alaska

From the interactive map, you can
click on a specific city, as indicated
by the yellow dots, and a red X will

! AmericasMNoronha Allantic isiands
appear atyour selection. “ America/Panama
Amoricn D, i EOSIONR S0 nr s Time  Donan
You can also scroll through the city < : S ST R R

';t and choose tme

ﬁam%ﬁwmwﬁpmﬁwﬁw
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Account
Configuration

Note: Setting up aroot account
and password is one of the most
important steps during your
installation. Your root account
enables you to install packages,
upgrade RFMs and do most system
maintenance. Logging in as root
gives you complete control over
your system and is very powerful

Use the root account ondy for
adrninistration. Create a non-root
account for your general use and
su - to gainroot access when you
need to fix something quickly.
These basic rules will minimize the
chances of a typo or incorrect
command doing damage to your
system,

Enter a password for the root
account, The password must be at

g 30 : QIS FAFATTF TRETH TH
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Selecting Package
Groups

Select the package (application)
groups that you want to install. To
select a package group, click on
the cheek box beside it

To select individual packages,
check the Select Individual ™
Packages box at the bottom of the
screen.

QX FARPNTII 3
DI FETFT & X Configurction 97 GRIFS 9 (W1 AT | @ TP & Es 3eHRED
X Configurator &2ty ffeq fefs witea wiferm ey z=za | QN (ATF AT ITH1e ofes 16 Breerg
FACE 1 QM AT Fofbe 1€ wIfert orat 71 ¢oitet Unlisted card B wars ofezm @ae aF SR fog
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Video
Configuration 53 Savage (generic)
83 Savage 2000 (generic)
Although, the installation program 53 Savage/MX
probes to determinz the best video $3 Savage3p
card for your system, you can S3 Savaged
choose another video card if 83 Savage4 (generic)
needed. 53 Savages Proe
83 Tri032 (generic)
Once you have selected your video $3 Trio3D
card, choose the amount of videa S3 Trio3D/2X
RAM present on your card,
$3 TrioB4V+ (generic) ,
It you decide that the values you §3 Trio84v2 (gensric)
have selected are incorrect, use $3 TrioB4V2/DX (generic)
the Restore original values §3 TrioB4V2/GX (generic)
butten to retumn to the suggested 53 ViRGE (generic)
probed settings. 53 VIRGE (old S3V server)
¥ S3.VIRGE/DX (generic)
You can also choose to Skip X 53 VIRGE/GX (genetic)
Configuration if you would rather
configure X after the installation or
not at all.
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Installing Packages

‘We have gathered all the
information needed to install Red
Hat Linux on your system. ltmay
take a while to install everything,
depending on how many pack

i needtobeinstalled.

. = F‘a,c‘kage‘,sl e
14 Total 441
Completed 120 H

| Remaining . 3zt 7M 0:08.22 ¢

| % Baredso Notes

mwmmmﬁam

o AR
T RwteRs
ATFS JFOET (19 T 6 % ol T fFw ot T | 36 % tofd wats oi3ta w3 wRnhe q1R
e .88 (N, T T T P GRS AT Next IB e T 27 | Fgwer maq o2 &% toft 221 w7
3 &% toft Fa0s F1 B1RCA Skip boot disk creation SR T BT Next BT 35 FACS #I1GH |

+ | Gnilne Holg -

4
Boot Disk
Creation
Insert  blank, formatted diskette, : X68 18mOvS any o
into your floppy drive, and click : ?Rig'égndt::)?:rz:u“ ‘

Next to continue.
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NEC Multisync LCD2510X
NEC MultiSync LCD2110
NEC MultiSync LCD400

Monitor Selection NEC MultiSync LCD400Y
NEC MultiSync LT8G

The installation program will now NEC MuliSync M500

attempt to detect your monitor to NEC MultiSync M700

i determine your machine's best f NEC MultiSync MT1000

& display settings, If the monitor NEC MultiSync MT810

1 cannotbe detected, choose the NEC MuitiSync P1156
monitar that best matches the NEC MultiSync P1250+
model sttached to this computer NEC MultiSync P750

from the monitors listed, NEC MulliSync V500

You may also enter the hortzontal NEC MuttiSync XE17
and vertical synchronization ranges NEC Muitisync XE21

for your monitor. These values can NEC MultiSync XP1S
be found in the documentation for NEC MuliSync XP17
your display. Be careful when NEC MultiSyne Xp21
entering these values; if you enter NEC MulliSync Xv14

NEC MultiSync Xv15
vehues that toll outside the NEC MuliSync XV15e
cepabllties of your equipment, you NEC MulliSync XV17 / XV17+
cancause damage to your display. NEC MulliSyne XV17+ (-2)
Only enter numbers in these fields NEC PK~DH172
if the values in your manual do not NEC Ready Monilor
match selections in the monitor list NEC VistaScan 7000
and you are certain you have the. 5 . i
correct values from your ek 31.0-65.0
documentation. 55.0-120.0

BT G IR 8
AF TSR 515 6T 17 v KoM (I (TFBo1 ITSRIATES 51 204 GNOME 1 KDE ©f @4iis s

TACS AR | TN I GHG @5 (I e SfFamer ei5 (e ©f s s ST Please choose
your login type : (473 |

Custom X
Configuration

Choose the correct color depth and
resolution for your X conflguration,
Click Test Setting to try out this
configuration. I you do not like.
what you are presented with while
testing, click No to choose anather
resolution.

Scheen Rosoint

»mg‘_._.‘..__ﬂ

Color Depth is the number of
distinct colors thet can be.
represented by a piece of
hardware or software.

Screen Resolution is the the
number of dots (pixels) on the
entire screen.

If you installed both GNOME and
KDE, you can choose which one
you would like ta be your default
desktops environment. Otherwise,
it will only show GNOME or KDE
as the desktop default,
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