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Abykxjbx-1 

AwZmswÿß cÖkœ 

1| Acv‡iwUs wm‡÷g Kx? 

DËit- Operating System n‡jv GK ai‡bi Program, hv Computer Hardware Ges User-Gi g‡a¨ 

mgš^q mvab K‡i _v‡K|  

Ab¨K_vq, Operating System n‡jv GK ai‡bi ev GK¸”Q †cÖvMv‡gi mgwó hv, Computer-Gi mKj 

Operation m¤úv`b K‡i Ges wbqš¿Y K‡i|  

2| wKQz Operating System-Gi bvg †jL|  

DËit- DOS, Windows, Mac OS, Unix, Linux, Xenix, Nobel, System-7, OS-2 BZ¨vw`|  

3| GUI-Gi c~Y©iƒc Kx? 

DËit- GUI-Gi cy‡iv bvg Graphical User Interface| GUI-†K Goo-ee D”PviY Kiv nq| Operating 

System -Gi mv‡_ Interfacing-Gi Rb¨ e¨enviKvix mivmwi KgvÛ jvBb B›Uvi‡dm e¨envi bv K‡i 

Graphical Interface e¨envi K‡i, Zv‡KB GUI ev Graphical User Interface e‡j| †hgb- System-

7, Windows 95, 98, ME, XP, NT, 2000 etc. windows CE BZ¨vw`|  

4| Kv‡b©j Kx? 

DËit- Operating System Gi ¸iæZ¡c~Y© Ask n‡jv Kv‡b©j| Kv‡b©j wewfbœ †cÖvMÖvgmg~n‡K G‡KKwU G‡KK 

mg‡q Pj‡Z †`q, A_©vr Kernel cÖ‡mmi e¨e ’̄vcbvq cÖ‡Z¨K Application-‡K mgq fvM K‡i †`q| Kv‡b©j 

A‡bK¸‡jv †cÖvMÖv‡gi g‡a¨ mgš̂q mvab K‡i _v‡K|  

5| Post Kx? 

DËit- Post -Gi c~Y© bvg n‡jv Power On Self Test. Rom Gi Ae ’̄vbKvix †cÖvMÖvg Post, hv Computer 

Gi power switch †K on Kivi ci Kvh©Kix nq Ges Computer-G mshy³ wewfbœ Device mg~‡ni †mwUs 

†PK K‡i †`‡L|  

6| Monitor Program Kx? 

DËit- Operating System-Gi †h Ask ROM-G Ae ’̄vb K‡i Computer-Gi hveZxq Operation 

m¤úbœ nIqvi Rb¨ wba©viK I wbY©qKvix †cÖvMÖvg wn‡m‡e e¨eüZ nq, Zv n‡jv Monitor Program | G‡K 

Supervisor Program-I e‡j| 

7| Operating System Gi 4wU KvR †jL| 

DËit- wb‡¤œ Operating System -Gi PviwU KvR †`Iqv n‡jvt 

 1| User Ges Computer Harware-Gi g‡a¨ mgš^q ˆZwi Kiv|  

 2| †ggwi g¨v‡bR‡g›U Kiv|  

 3| dvBj g¨v‡bR‡g›U Kiv|  

 4| CPU-‡K wewfbœ Uv¯‹ Gi Rb¨ assign Kiv BZ¨vw`|  

8| Multitasking-Gi myweav Kx? 

DËit- GKwU wbw`©ó mg‡q GKvwaK Task ev Program-‡K †Kv‡bv Computer-G execute Kiv hvq|  



9| Wm Kx? 

DËit- DOS Gi c~Y©A_© Disk Operating System| G‡K eY©wfwËK (Test Based) Acv‡iwUs wm‡÷gI 

ejv nq| mvaviYZ G‡Z Kx-‡ev‡W©i mvnv‡h¨ wewfbœ KgvÛ UvBc K‡i Kw¤úDUvi‡K wb‡`©k †`qv nq Ges KgvÛ 

Abyhvqx Kw¤úDUvi KvR K‡i|  

 

mswÿß cÖkœ 

1| Acv‡iwUs wm‡÷g Ges D‡Ïk¨ KqwU I Kx Kx? 

DËit- Acv‡iwUs wm‡÷‡gi `yB ai‡bi Goal ev D‡Ïk¨ i‡q‡Qt 

 i) cÖavb D‡Ïk¨ (Primary Goal) t 

➢ e¨enviKvixi Program †K Execute Kiv Ges User-‡`i Problem-¸‡jv mn‡R mgvavb Kiv 

(Execute user programs and make solving user problems easier) 

➢ Kw¤úDUvi wm‡÷g‡K myweavRbKfv‡e e¨envi Kiv (Make the computer system 

convenient to user) 

 ii) Kw¤úDUvi Hardware-‡K `ÿZvi mv‡Z e¨envi Kiv (Use the computer hardware in an 

efficient manner) 
 

2| Acv‡iwUs wm‡÷g User †K Kxfv‡e Hardware †_‡K Avjv`v K‡i? wPÎ Gu‡K e¨vL¨v Ki|  

DËit- mvaviYZ GKRb e¨enviKvix Operating System †K Application Program I Data mieivn 

K‡i Ges O/S nvW©Iq¨vi‡K w`‡q e¨enviKvixi †cÖvMÖvg wbe©vn K‡i djvdj cÖ`vb K‡i| User g‡b K‡i cÖ`Ë 

Command-Gi Kvi‡Y Hardware wba©vwiZ KvRwU m¤úbœ K‡i‡Q| wKš‘ cÖK…Zc‡ÿ Operating System 

Kxfv‡e Hardware-‡K w`‡q KvR Kwi‡q †bq, Zv e¨enviKvixi wbKU Dn¨ ev A¯úó _v‡K| A_©vr e¨enviKvix  

(user) I Hardware -Gi g‡a¨ Operating System ¯̂”Q c`©vi b¨vq KvR K‡i _v‡K|  

 

 

3| Acv‡iwUs wm‡÷‡gi KvR¸‡jv †jL|  

DËit- Acv‡iwUs wm‡÷g e¨ZxZ GKwU Kw¤úDUvi wm‡÷g APj| Acv‡iwUs wm‡÷g Øviv Kw¤úDUvi Zvi hveZxq 

Kvh©vewj mvab K‡i _v‡K|  

 i) cÖ‡mm g¨v‡bR‡g›U|     ii) †gBb †ggwi g¨v‡bR‡g›U| 

 iii) dvBj g¨v‡bR‡g›U|    iv) I/O g¨v‡bR‡g›U|  

 v) †m‡KÛvwi †÷v‡iR g¨v‡bR‡g›U|   vi) KwgDwb‡Kkb g¨v‡bR‡g›U|  

 vii) Bbdi‡gkb g¨v‡bR‡g›U|    viii) Hardware-Gi Ae ’̄vb ch©‡eÿY Kiv|  

 ix) GUI e¨e ’̄vcbv Kiv|    x) wmwcBD-‡K wewfbœ Uv‡¯‹i Rb¨ A¨vmvBb Kiv BZ¨vw`|  

 



4| gwbUi †cÖvMÖvg I Acv‡iwUs wm‡÷‡gi m¤úK© Kx? 

DËit- Operating System wewfbœ ai‡bi KvR K‡i _v‡K| cÖ‡Z¨K Kv‡Ri Rb¨ GK ev GKvwaK Program-

Gi cÖ‡qvRb nq| G mKj Program-‡K GK‡Î Operating System e‡j|  

Operating System-Gi wewfbœ †cÖvMÖv‡gi g‡a¨ GKwU wbqš¿YKvix Program (Control Program), Main 

Memory-‡Z Ae ’̄vb K‡i, hv‡K Monitor Program ev Resident Program ev Supervisor 

Program e‡j| 

Operating System-Gi Monitor Program e¨ZxZ Ab¨vb¨ Program-¸‡jv Secondary Memory-

‡Z _v‡K G mKj Program ¸‡jv‡K Transient Program ejv nq| Utility Program, Assembler, 

Compiler BZ¨vw` G As‡ki AšÍ©MZ| hLb Transient Program-Gi Øviv †Kv‡bv KvR Kiv‡bvi cÖ‡qvRb 

c‡o, ZLb Monitor Program H mKj Program-‡K Main Memory-‡Z Load K‡i| KvR †k‡l H 

mKj Program Main Memory †_‡K gy‡Q (Delete) hvq| A_©vr Secondary Memory-‡Z Aew ’̄Z 

Utility Program-‡K Main Memory-‡Z mgqg‡Zv, cÖ‡qvRbg‡Zv Load Kiv‡bvB n‡”Q Monitor 

Program-Gi KvR|  

 

5| gwbUi †cÖvMÖvg Kx? GwUi KvR †jL|  

DËit- Acv‡iwUs wm‡÷‡gi wewfbœ As‡ki g‡a¨ Monitor Program n‡jv GKwU ¸iæZ¡c~Y© Ask| GwU 

Supervisor Program bv‡gI cwiwPZ| GwU GKwU Control Program| Acv‡iwUs wm‡÷‡gi †h Ask ig 

(ROM)-G Ae ’̄vb K‡i Computer-Gi hveZxq Operation execution nIqvi Rb¨ wba©viK I wbY©qKvix 

Program wn‡m‡e e¨eüZ nq, Zv n‡jv Monitor Program | GKwU Microcomputer-G Monitor 

Program wb¤œewY©Z KvR¸‡jv m¤úbœ K‡i _v‡K, h_vt 

 i) POST (Power On Self-Test) Acv‡ikb Execute Kiv|  

 ii) Computer, Keyboard, Interrupt, RAM, I/O port, Display cÖf…wZ Ask‡K Initialize Kiv|  

 iii) Computer-Gi Boot routine m¤úbœ Kiv|  

 

6| gvwëcÖ‡mmi wm‡÷‡gi myweav †jL|  

DËit- Multiprocessor System-Gi wZbwU cÖavb myweav i‡q‡Q, h_v- 

K) Increased throughput: cÖ‡mm‡ii msL¨v e„w× K‡i Avgiv Kg mg‡q I mwVKfv‡e AwaK KvR Ki‡Z 

cvwi|  

L) Economic of scale: Multiprocessor system-Gi LiP Multiple single processor-Gi Li‡Pi 

Zzjbvq Kg| KviY Zviv Peripherals, mass storage I power supply share Ki‡Z cv‡i|  

M) Increased reliability: hw` cÖ‡Z¨K cÖ‡mm‡ii KvR mwVKfv‡e wWw÷ªweDU Kiv hvq Zvn‡j GKwU cÖ‡mmi 

A‡K‡Rv n‡j cy‡iv system A‡K‡Rv n‡q co‡e bv, eis slow n‡q co‡e| KviY evwK cÖ‡mmi¸‡jv D³ 

cÖ‡mm‡ii KvR fvMvfvwM K‡i †b‡e|  

 

7| Kernel ej‡Z Kx eyS? Kv‡b©‡ji KvR Kx? 

DËit- Kv‡b©j n‡jv Operating System-Gi Nucleus ev Operating System -Gi heart| wb‡¤œ 

kernel-Gi KvR eY©bv Kiv n‡jvt 

 i) Kernel ‡cÖvMÖvgmg~n Main memory-‡Z load K‡i A_©vr kernel-Gi cÖ‡qvR‡b `iKvwi UªvbwR‡q›U 

†cÖvMÖvg‡K Main memory-‡Z wb‡q Av‡m Ges KvR †k‡l cybivq Secondary memory-‡Z wdwi‡q †`q|  



 ii) Kernel wewfbœ †cÖvMÖvgmg~n‡K G‡KKwU G‡KK mg‡q Pj‡Z †`q A_©vr kernel cÖ‡mmi e¨e ’̄vcbvq 

cÖ‡Z¨K application-‡K mgq fvM K‡i ‡`q| G‡Z cÖ‡mmi time slice Abyhvqx Multiuser I 

Multitasking cwi‡e‡k KvR Ki‡Z cv‡i|  

 iii) Kernel A‡bK¸‡jv †cÖvMÖv‡gi g‡a¨ mgš^q mvab (Co-ordination) K‡i _v‡K|  

 iv) Memory management-Gi gva¨‡g Operating System cÖ‡Z¨K Job-Gi Rb¨ ’̄vb wbw`©ó K‡i 

‡`q| d‡j System µ¨vk Kivi m¤¢vebv Kg _v‡K|  

 v) Multiprogramming e¨envi m¤¢e nq e‡j System-Gi throughput e„w× cvq|  

 

8| Multitasking ej‡Z Kx eySvq? 

DËit- GKwU wbw`©ó mg‡q GKvwaK Task ev Program-‡K †Kv‡bv Computer-G execute nIqvi ability-

‡K Multitasking e‡j (The ability to execute more than one task at the same time, atask 

being a program)| Multitasking Ges Multiprocessing A‡bK mgq GKB A‡_© e¨eüZ n‡q _v‡K 

hw`I Multiprocessing-Gi †ÿ‡Î GKvwaK CPU _v‡K| Multitasking-Gi †ÿ‡Î ïaygvÎ GKwU CPU 

KvR K‡i, wKš‘ G‡Z Lye `ªæZ GK Program †_‡K Ab¨ Program-G CPU Switching K‡i _v‡K| d‡j 

g‡b nq mKj Program-B GKB mg‡q Execute nq|  

Ab¨K_vq, †h c×wZi gva¨‡g GKvwaK Program Kw¤úDUv‡ii Main Memory-‡Z Ae ’̄vb K‡i CPU-Gi 

c~Y© cÖ‡mwms †hvM¨Zvi mØ¨envi Ki‡Z cv‡i, Zv‡K Multitasking e‡j|  

 

9| Unix-Gi ˆewkó¨ †jL|  

DËit- Unix-Gi ˆewkó¨t 

i) Unix, High-level language C-‡Z †jLv e‡j GwU Super, mainframe, mini I 

microcomputer-G e¨envi Kiv hvq Ges GKwU n‡Z AciwU‡Z mn‡R iƒcvšÍi Kiv hvq|  

ii) GwU User-‡`i mv‡_ mn‡R Interface ˆZwi Ki‡Z cv‡i| GwU LyeB Powerful e‡j User-Gi mKj 

Pvwn`v c~i‡Y mÿg nq|  

iii) Unix, hierarchical file system e¨envi K‡i, hv‡Z mn‡R I `ÿfv‡e iÿYv‡eÿY I ev Í̄evqb Kiv 

m¤¢e|  

iv) Unix, Peripheral device-‡K File-Gi b¨vq g‡b K‡i| d‡j mvaviY File-Gi b¨vq Peripheral 

Device-‡K File-Gi bvg w`‡q mn‡R H Program mg~n Access Kiv m¤¢e|  

v) GKm‡½ GKvwaK e¨enviKvix Unix operating system O/S-G KvR Ki‡Z cv‡i|  

 

10| Linux-Gi ˆewkó¨ †jL|  

DËit- Linux-Gi ˆewkó¨t 

i) Linux n‡jv Fast, free Ges Stable operating system. 

ii) GwU -Unix Gi mv‡_ AwZ mn‡RB Compatible. 

iii) Linux-Gi Source code webvg~‡j¨ cvIqv hvq e‡j Unix workstation-Gi weKí wn‡m‡e e¨eüZ 

n‡”Q|  

iv) eZ©gv‡b Linux-Gi Version wU FSF (Free Software Foundation)-Gi Product.  

v) Linux-Gi RbwcÖqZvi A‡bK Kvi‡Yi g‡a¨ webvg~j¨ I mnRjf¨Zv Ab¨Zg|  

 

 



11| wewfbœ ai‡bi -Gi bvg †jL| 

DËit- wb‡¤œ wewfbœ ai‡bi -Gi bvg †`qv n‡jvt 

i) wmwiqvj e¨vP cÖ‡mwms (Serial batch processing) 

ii) mij gvwë‡cÖvMÖvwgs (Simple multiprogramming) 

iii) gvwëcÖ‡mwms wm‡÷g (Multiprocessing system) 

iv) wiqvj UvBg wm‡÷g (Real time system) 

v) UvBg †kqvwis wm‡÷g (Time sharing system) 

vi) AbjvBb Acv‡iwUs wm‡÷g (Online or Interactive mode O/S) 

vii) †WwW‡K‡UW Acv‡iwUs wm‡÷g (Dedicated operating system) 

viii) Multitasking Operating System 

ix) Multithreading Operating System 

x) Distributed Operating System 

xi) Micro-kernel Based Operating System 

xii) Virtual Storage Based Operating System.  
 

iPbvg~jK cÖkœ 

1| Acv‡iwUs wm‡÷‡gi Kvh©vewj eY©bv Ki| 

DËit- Acv‡iwUs wm‡÷‡gi Kvh©vewj (Functions of operating system) t 

Computer Hardware Ges Computer user-Gi g‡a¨ mgš^q (Interface) ˆZwi Kiv n‡”Q Operating 

system (O/S)-Gi cÖavb KvR| O/S Qvov Kw¤úDUvi Pvjv‡bv Am¤¢e| wb‡¤œ O/S-Gi wewfbœ iKg KvR eY©bv 

Kiv n‡jvt 

i) cÖ‡mm g¨v‡bR‡g›U (Process Management), Acv‡iwUs wm‡÷g (Operating system)-Gi Rb¨ 

wb¤œwjwLZ KvR¸‡jv K‡i _v‡Kt 

➢ User process ‰Zwi (create) Ges delete Kiv 

➢ System process ‰Zwi Kiv (create) Ges gy‡Q (delete) ‡djv 

➢ Process suspension Ges resumption Kiv 

➢ Process synchronize Kiv 

➢ Process communicate Kiv 

➢ Deadlock handling Kiv| 

ii) †gBb †g‡gvwi g¨v‡bR‡g›U (Main memory management) t 

➢ cÖavb †g‡gvwi I Ab¨vb¨ Storage-‡K system program Ges WvUv As‡k Allocate K‡i|  

➢ Memory-i †Kvb Ask e¨eüZ n‡”Q, Zvi wn‡me iv‡L|  

➢ ‡h Process-¸‡jv memory-‡Z load n‡”Q Ges KLb release n‡”Q, Zv Manage Kiv|  

➢ cÖ‡qvRb Abymv‡i Memory allocate Ges Deallocate Kiv|  

iii) dvBj g¨v‡bR‡g›U (File Management) t  

➢ ‡Kv‡bv File-‡K create Ges delete Kiv|  

➢ Dictionary-¸‡jv‡K create Ges delete Kiv|  

➢ File Ges Dictionary-‡K Manipulate Kivi Rb¨ Primitives support †`qv|  

➢ Secondary storage-G File-‡K Mapping Kiv|  

➢ Backup file ‰Zwi Kiv|  



iv) I/O g¨v‡bR‡g›U (I/O Management) t 

➢ Buffering, caching Ges spooling. 

➢ Input Ges Output Gi mgš̂q mvab Kiv| 

➢ I/O DeviceGi gva¨‡g GKvwaK Program mgš^q I wbqš¿Y Kiv| 

v) Secondary storage management: 

➢ Free space management. 

➢ Storage allocation 

➢ Disk scheduling Kiv| 

vi) Communication management:  

➢ Create, delete communication connection. 

➢ Send, receive messages.  

➢ Transfer status information. 

➢ Attach or detach remote devices.  

vii) Information management: 

➢ Managing groups of file. 

➢ Managing file directories. 

➢ Processing and managing the records within a file. 

DcwiD³ cÖavb KvR Qvov Operating system wb¤œwjwLZ Kvh©vewj m¤úbœ K‡i _v‡Kt 

viii) Hardware-Gi Ae ’̄vb ch©‡eÿY|  

ix) Hardware-Gi Error wPwýZKiY Ges ms‡kva‡bi cÖ‡qvRbxq e¨e¯ ’v MÖnY|  

x) Main memory-‡Z program †jvW Kiv Ges cwiPvjbv Kiv|  

xi) Operator-Gi wb‡`©k MÖnY, we‡kølY Ges m¤úv`b|  

xii) wbivcËv I †MvcbxqZv iÿvi Rb¨ wba©vwiZ Password e¨env‡ii myweav cÖ`vb|  

xiii) Sequential fv‡e batch processing-Gi myweav cÖ`vb|  

xiv) Command I Instruction-mg~‡ni translate Kiv|  

xv) GUI e¨e ’̄v Kiv|  

xvi) Internal (Af¨šÍixY) UvBg K¬K wbqš¿Y|  

xvii) Job transition-Gi myweav cÖ`vb|  

xviii) Human-Computer Gi g‡a¨ Interaction cÖ`vb Kiv|  

xix) Computer-‡K Boot Kiv Ges Operation ïiæ Kiv|  

xx) Job scheduling Kiv|  

xxi) Data Ges File storage-‡K manage Kiv|  

xxii) CPU-‡K wewfbœ task-Gi Rb¨ assign Kiv|  

xxiiii) Ab¨vb¨ security Ges control-Gi e¨e ’̄v Kiv|  

xxiv) wewfbœ resource-‡K allocate Kiv|  

xxv) †cÖvMÖvg wbe©v‡ni mgq †Kv‡bv ÎæwU _vK‡j GwUi message cÖ`vb I debugging-Gi myweav cÖ`vb|  

Acv‡iwUs wm‡÷‡gi cÖZ¨ÿ Dcw ’̄wZ Qvov Kw¤úDUv‡ii †Kv‡b operation-B m¤úbœ Kiv m¤¢e bq|  

 

 



Abykxjbx-3 

AwZmswÿß cÖkœ 

1| Throughput Kx? 

DËit- Operating system Øviv wbw`©ó mg‡q †gvU Kv‡Ri cwigvY|  

2| JCL Kx? 

DËit- JCL n‡”Q Job Control Language, hv Øviv Batch system-G GKwU program n‡Z Ab¨ 

program-‡K c„_K Kivi Rb¨ e¨envi Kiv nq|  

A_ev, Batch processing system-G GK †cÖvMÖvg †_‡K Ab¨ †cÖvMÖv‡g Transit Kivi †ÿ‡Î ev bZzb 

Device e¨env‡ii †ÿ‡Î Operating system-Gi Rb¨ wKQz wbqš¿YKvix Z‡_¨i cÖ‡qvRb nq| Gme 

wbqš¿YKvix wb‡`©k‡K JCL ev Job Control System e‡j| cÖ‡Z¨K Program I Data Av‡M I c‡i JCL 

wb‡`©k emv‡bv nq|  

3| Spooling Kx? 

DËit- wewfbœ Peripheral device-Gi g‡a¨ Data transmission-Gi †ÿ‡Î MwZi †h AmvgÄm¨Zv †`Lv 

†`q, Zv ~̀i K‡i CPU-Gi Ajm mgq‡K Kwg‡q cÖ‡mwms-Gi MwZ e„w× Kivi c×wZ‡K ejv nq Spooling| 

4| JCL Computer †K Kx Kx Z_¨ cÖ`vb K‡i? 

DËit- Name of Job (R‡ei bvg) 

i) Name of user, Name of account no (e¨enviKvixi bvg I wnmve bs) 

ii) Select I/O device (e¨eüZ I/O device) 

iii) Select Assembler or Compiler (e¨envh© (Compiler I Assembler)  

5| e¨vP cÖ‡mwms wm‡÷g ej‡Z Kx eyS? 

DËit- Batch system-Gi KZK¸‡jv Job msMÖn Kiv nq| wewfbœ ˆewk‡ó¨i Dci wfwË K‡i e¨vP ‰Zwi nq| 

Batch processing operating system D³ e¨vP n‡Z JCL Øviv Program-¸‡jv‡K Separate K‡i Ges 

cÖ‡qvRbxq Compiler ev Assembler Øviv Execute K‡i mv‡_ mv‡_ Desired output ˆZwi K‡i|  

6| ¯úywjs-Gi cÖ‡qvRbxqZv †jL|  

DËit- wewfbœ Peripheral device-Gi g‡a¨ Data transmission-Gi †ÿ‡Î MwZi †h AmvgÄm¨Zv †`Lv 

†`q, Zv ~̀i K‡i CPU-Gi Ajm mgq‡K Kwg‡q cÖ‡mwms Gi MwZ e„w× Kivi Rb¨ ¯úywjs e¨envi Kiv nq|  

 

mswÿß cÖkœ 

1| Batch processing system-Gi myweav I Amyweav¸‡jv Kx Kx? 

DËit- myweav (Advantages)t 

i) ‡h‡nZz Job to Job transition, automatic nq, †m‡nZz `yB Job-Gi ga¨eZ©x mgq K‡g hvq Ges c~e©eZ©x   

Manually system A‡cÿv A‡bK Kg mgq jv‡M|  

ii) †Kv‡bv Job hLb Output-G _v‡K, ZLb Computer Ab¨ GKwU Job execute-G e¨¯Í _v‡K Avevi 

Input Ab¨ GKwU Job-Gi Input wb‡q Busy _v‡K| †gv‡Ui Dc‡i Computer-Gi Idle mgq K‡g hvq|  



iii) Input †`qvi ci Operator-Gi Output ch©šÍ Avi †Kv‡bv KvR _v‡K bv, d‡j †m mgq Ab¨ Kv‡R 

e¨envi Ki‡Z cv‡i|  

Amyweav (Disadvantages)t 

i) Batch processing system-G wKQz mgq a‡i Job msMÖn Kiv nq Ges Batch ˆZwi Kiv nq| d‡j D³ 

mg‡qi g‡a¨ Data nviv‡bv m¤¢vebv _v‡K|  

ii) A‡bK¸‡jv Job GK‡Î _v‡K e‡j Input †`qvi ci bZzb K‡i Priority (Job-Gi ¸iæZ¡ ey‡S Av‡M c‡i 

Execute Kivi e¨e ’̄v) Setup Kiv hvq bv| d‡j ¸iæZ¡c~Y© †Kv‡bv Program Complete n‡Z mgq †ewk 

jv‡M|  

iii) Batch monitoring Kivi Rb¨ AwZwi³ Algorithm (Procedure of solution) `iKvi nq|  

iv) †h‡nZz Group AvKv‡i Solution ˆZwi nq, Kv‡RB Group-Gi Job-Gi †Kv‡bv mgm¨vi Rb¨ Ab¨ mKj 

Job-‡K A‡cÿv Ki‡Z nq| d‡j mK‡ji Output †c‡Z †`wi nq|  

 

2| ¯úywjs Kx Ges †Kb `iKvi? 

DËit- Simultaneous peripheral output line-Gi mswÿß iƒc n‡jv Spooling| Spooling n‡jv GK 

ai‡bi Process hvi mvnv‡h¨ Batch mode operating system-Gi MwZ AviI e„w× Kiv hvq| Zv Qvov G 

c×wZ‡Z  CPU-Gi mv‡_ I/O device I Storage device-Gi MwZi Synchronization K‡i| m¤ú~Y© 

Process-‡K `ªæZMwZm¤úbbœ Kiv nq| d‡j CPU-Gi Idle mgq K‡g hvq| Spooling-Gi D‡Ïk¨ n‡jv 

Program Ges Data-mg~n‡K `ªæZMwZm¤úbœ Kiv I CPU-Gi e¨env‡ii Rb¨ I/O gva¨g‡K cÖ ‘̄Z ivLv| 

Card reader, Printer BZ¨vw`i MwZ CPU n‡Z A‡bK Kg| ª̀æZMwZm¤úbœ Card reader wgwb‡U 80 

Kjv‡gi 1500 KvW© co‡Z cv‡i|  

A_©vr, cÖwZ †m‡K‡Û †gvU (1500×80×
1

60
 = 2000) evBU co‡Z cv‡i| Zvn‡j MwZ n‡jv 2000 

evBU/‡m‡KÛ| cÿvšÍ‡i, Tape ev Disk-Gi MwZ n‡jv 100000 evBU/‡m.| Zvn‡j Tape ev Disk-Gi mv‡_ 

Card reader Gi MwZi AmvgÄm¨Zv Ges CPU-Gi mv‡_ Df‡qi †h cv_©K¨ i‡q‡Q, Zv AcwiewZ©Z †i‡L 

Kv‡Ri MwZ e„w×B n‡jv Spoolin-Gi cÖavb KvR, †hLv‡b gvSvwi ai‡bi Computer-Gi MwZ 3×106 

evBU/‡m.|  

 

iPbvg~jK cÖkœ 

1| Batch Processing System eY©bv Ki|  

DËit- e¨vP cÖ‡mwms c×wZ‡Z GKwUi ci GKwU e¨envwiK †cÖvMÖvg (Application Program) wbe©vn Kiv nq| 

†cÖvMÖvg wbe©v‡ni mgq Kw¤úDUv‡ii mvg_©¨ I my‡hvM-myweav ïay H ‡cÖvMÖvgwUi Rb¨ wb‡qvwRZ _v‡K| e¨vP †gv‡W 

`xN© mgq a‡i WvUv msMÖn K‡i c‡i GKmv‡_ cÖ‡qvRbxq cÖ‡mwms-Gi KvR m¤úbœ Kiv nq| ¯̂qswµqfv‡e GK Re 

†_‡K Ab¨ R‡e hvIqvi Dci wfwË K‡i G Acv‡iwUs wm‡÷g wbwg©Z, hv mKj Acv‡iwUs wm‡÷‡gB †`Lv hvq|  

G e¨e ’̄vq Kw¤úDUvi e¨enviKvixMY Zv‡`i †cÖvMÖvg I WvUv Abyhvqx KvW© cvÂ K‡i| G iKg wewfbœ R‡ei KvW© 

GKUvi Dci Av‡iKUv mvRvq Ges GK mgq me M„nxZ †cÖvMÖvg I WvUv KvW©mg~n cÖ‡mm Kivi Rb¨ Kw¤úDUv‡i 

†`qv nq| Kw¤úDUvi GKUvi ci GKUv wbe©vn K‡i hvq| me †k‡l Acv‡iUi mKj R‡ei (‡hfv‡e BbcyU Kiv 

n‡qwQj †mfv‡e) wcÖw›Us-Gi KvR mgvav K‡i cÖ‡hvR¨ e¨enviKvixMY‡K djvdj †diZ †`q| D‡jøL¨ †h, G 

c×wZ‡Z Re msMÖn K‡i cÖ‡mwms Ki‡Z †`qvi mgq Ges cÖ‡mwms †k‡l djvdj msMÖ‡ni mgq Acv‡iU‡ii 

cÖ‡qvRb nq| G ai‡bi Acv‡iwUs wm‡÷g‡K A‡bK mgq wmwiqvj, wmKz‡qbwkqvj, Ad-jvBb ev ÷¨vK Re 



cÖ‡mwms wm‡÷gI ejv nq| gvB‡µv Kw¤úDUv‡i e¨eüZ CP/M Ges MS-DOS e¨vP †gvW Acv‡iwUs wm‡÷‡gi 

D`vniY Kw¤úDUvi Kv‡W© ‡cÖvMÖvg I WvUv msMÖn K‡i e¨vP †gv‡W GKmv‡_ wbe©vn nIqvi wPÎ GLv‡b †`Lv‡bv n‡jvt 

 

wPÎt 3.1 wmwiqvj e¨vP wm‡÷g Acv‡ikb 

Batch processing-G K‡qKwU Job GK‡Î _v‡K e‡j Input, Input allocation. Execute one job, 

Deallocation of input, Job status change Ges Output same time-G N‡U| cÖ‡Z¨K Job Avjv`v 

Avjv`v Function wb‡q e¨¯Í _v‡K| †Kv‡bv Job stack-G waiting †Kv‡bv Job executing Ges †Kv‡bv 

Job finished Ae ’̄vq _v‡K| d‡j CPU idle mgq K‡g hvq, hv‡K Proper resource management ejv 

hvq|  

d‡j c~e©eZ©x System A‡cÿv A‡bK¸Y †ewk Efficient nq| G System-‡K Stack system, 

Serial/sequential processing, Job mode ev Off line mode operating system ejv nq|  

 

e¨vP gwbUi A¨vjMwi`g wb¤œiƒct 

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. 

Step 6  : If error during execution  

   then 

   gives error message. 

Step 7  : End.  

cÖ‡Z¨KwU Re “Program begin” Statement Ges “Program end” Statement Øviv Avjv`vfv‡e kbv³ 

Kiv n‡Zv| G Statement-¸‡jv Øviv Batch monitor GK Re †_‡K Ab¨ Re‡K Avjv`v KiZ| G c×wZ 

Automatic job to job transition-Gi Dci wfwË K‡i ˆZwi Kiv nq|  

Microcomputer-G e¨eüZ CP/M Ges MS-DOS Batch Mode operating system-Gi D`vniY|   



Abykxjbx-4 

AwZmswÿß cÖkœ 

1| cÖ‡mm Kx? 

DËit- wbe©vniZ †Kv‡bv Program-‡KB Process ejv nq| Program counter -Gi Current value, 

register Ges variable-Gi mgš^‡q process MwVZ nq| GQvovI process-Gi g‡a¨ Process stack, 

temporary data †hgb- Subroutine parameters, return address, temporary I global variable 

BZ¨vw` we`¨gvb|  

2| Process-Gi state-¸‡jvi bvg †jL|  

DËit- Process-Gi state-¸‡jv wb‡¤œ †`qv n‡jvt 

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

 

mswÿß cÖkœ 

1| GKwU cÖ‡mm Gi Ae ’̄vb¸‡jv eY©bv Ki|  

DËit- GKwU cÖ‡mm Gi Ae ’̄vb¸‡jv wb‡¤œ †`qv n‡jv-  

New: G State-G process-‡K create Kiv nq|  

Running: hLb †Kv‡bv process-Gi instruction -mg~n processor KZ©„K sequence Abymv‡i m¤úv`b 

Ki‡e|  

Waiting: G State-G process wKQz event msNwUZ Kivi Rb¨ A‡cÿv K‡i| 

Ready: hLb Process running state-G hvIqvi Rb¨ mg Í̄ kZ© c~iY Ki‡Q Ges processor-Gi Rb¨ 

A‡cÿv Ki‡Q| hLbB †Kv‡bv process blocked ev Ready Ae ’̄vq hvq, ZLb †mB -‡K mvgwqKfv‡e _vgv‡bv 

ev †Svjv‡bv ev e‡j|  

Terminated: Process-G State-G Zvi execution †kl K‡i|  

2| wmwWDwjs wKD eY©bv Ki|  

DËit- Ready queue e¨envi nq H mg Í̄ process-¸‡jv aviY Kivi Rb¨, †h¸‡jv CPU cvIqv Rb¨ ready 

Av‡Q| A_©vr, H mKj process-¸‡jv, hviv ready Ges execute nIqvi Rb¨ A‡cÿv Ki‡Q, †m mKj 

process ̧ ‡jv‡K GKwU List-G ivLv nq, †m List-‡K Ready queue ejv nq| G List mvaviYZ GK ai‡bi 

Linked list| GKwU Ready queue header-Gi g‡a¨ †Kv‡bv List-Gi cÖ_g Ges †kl PCB-Gi Pointers 

we`¨gvb _v‡K| cÖ‡Z¨K PCB-Gi GKwU Pointer field _v‡K, hv Ready queue-Gi Next process-‡K 

point K‡i|  

wPÎt Ready queue 



Ready queue-‡h First In First Out (FIFO) Queue n‡e Ggb †Kv‡bv K_v †bB| GKwU Ready 

queue-‡K FIFO Queue, priority queue, stack A_ev Unorder list GKwU wn‡m‡e ev Í̄evqb 

(Implement) Kiv †h‡Z cv‡i| mvaviYZ Ready queue-i g‡a¨ H mKj process-¸‡jv Ae ’̄vb K‡i, hviv 

CPU-‡Z Run Kivi Rb¨ A‡cÿv Ki‡Q|  

3| Process Ges Program Gi cv_©K¨ †jL|  

DËit- wb‡¤œ Process I Program -Gi g‡a¨ cv_©K¨ †`qv n‡jvt 

cÖ‡mm (Process) ‡cÖvMÖvg (Program) 

(i) ‡gŠwjKfv‡e wbe©vniZ (Executable) †Kvb 

†cÖvMÖvgB n‡”Q cÖ‡mm|  

(i) KZK¸‡jv Data Ges wb‡`©‡ki mgš^q n‡”Q 

†cÖvMÖvg|  

(ii) Process GKwU Active entity. (ii) Program GKwU Passive entity. 

(iii) cÖ‡mm KZK¸‡jv State †g‡b P‡j| (iii) †cÖvMÖvg ïaygvÎ User-Gi wb‡`©k †g‡b P‡j| 

(iv) Program counter-Gi Current value, 

Register Ges Valuable-Gi mgš^‡q Process 

MwVZ nq|  

(iv) Disk-G msiwÿZ file Ges Zvi Dcv`vb wb‡q 

Program MwVZ nq|  

(v) †cÖvMÖv‡gi gva¨‡g `ywU Process-‡K associate 

Kiv hvq| CPU-Gi gva¨‡g Process-mg~‡ni g‡a¨ 

switching Kiv hvq| 

(v) GKwU Program wbe©v‡ni KvR †kl bv nIqv 

ch©šÍ Ab¨ Program m¤úbœ nq bv| 

(vi) cÖ‡mm GKwU Pjgvb Kvh©| (vi) Disk-G msiwÿZ _v‡K Program, GwU Pjgvb 

Kvh© bq| 

 

4| Race condition ej‡Z Kx eySvq? 

DËit- hLb `yÕwU Process-Gi Scheduling Ggb Pig m¼Uc~Y© (Critical) nq †h, scheduling-Gi wewfbœ 

wb‡`©‡ki Kvi‡Y wewfbœ iKg djvcj cÖ`vb K‡i| `yB ev Z‡ZvwaK Process-Gi cÖZ¨ÿ ev c‡ivÿ (Explicit 

or implicit) WvUv †kqvwis ev wi‡mvm© †kqvwis (Resource sharing)-Gi d‡j Race condition cwijwÿZ 

nq|  

`yB ev Z‡ZvwaK Process hw` cÖvq GKB mg‡q †Kv‡bv Shared device ev file-‡K access Ki‡Z Pvq, ZLb 

†Kvb Process-wU Av‡M access cv‡e, Zv m¤ú~Y©iƒ‡c wbf©i K‡i Process-mg~‡ni Ae ’̄vi Dci| A_©vr, †h 

Process-wU Av‡M race K‡i‡Q, †mwU Av‡M access cv‡e Ges Ab¨wU H mg‡q †Kvb Service cv‡e bv| 

Multiprogramming system-Gi Giƒc Process wbe©vPb Kivi cwiw ’̄wZ‡K ejv nq Race condition|  

 

iPbvg~jK cÖkœ 

1| wPÎmn Process State eY©bv Ki|  

DËit- Program wbe©v‡ni mv‡_ mv‡_ process Zvi state cwieZ©b K‡i _v‡K| ‡Kv‡bv Process-Gi state 

Øviv Zvi current eySvq| Process execution n‡jv CPU Ges I/O Bursts-Gi GKwU Alternating 

sequence hv CPU burst-Gi mv‡_ ïiæ Ges †kl n‡q _v‡K| myZivs, cÖ‡Z¨K Process-B new, ready, 

running, blocked or halted-Gi †h-‡Kv‡bv GKwU state-G _vK‡Z nq| Ready process n‡jv Ggb 

GKwU Process, †hwU CPU cvIqvi Rb¨ waiting Ki‡Q| †h Process-wU CPU allocate K‡i Av‡Q, 

‡mwU‡K Running process ejv nq| wKQz Process Av‡Q, hv Avevi Blocked n‡q _v‡K|  



wKQz System-G Suspended state bv‡g GKwU state †hvM K‡i _v‡K| †Kv‡bv process ZLbB suspended 

Kiv nq| hLb O/S jÿ K‡i system-G A‡bK process i‡q‡Q, ZLb system-Gi load Kgv‡bvi Rb¨ 

Process suspended Kiv nq| †Kv‡bv Process-G mvaviYZ wb¤œwjwLZ 5wU State _v‡K- 

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

 

 

 

 

 

 

 

wPÎ: Process state diagram. 

Process state diagram (Primitives) wb¤œfv‡eI †`Lv‡bv hvqt 

 

 

 

 

 

 

 

 

 

 

 

wPÎ: Process state for primitives processes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abykxjbx-5 

AwZmswÿß cÖkœ 

1| wmwWDwjs Kv‡K e‡j? 

DËit- hLb GKvwaK Process ivwbs (Running) Ae ’̄vq hvIqv Rb¨ A_©vr wbe©v‡ni Rb¨ cÖ ‘̄Z _v‡K, ZLb 

Operating system wb‡RB wm×všÍ MÖnY K‡i †Kvb Process-wU cÖ_‡g wbe©vn n‡e| Operating system-

Gi †h Ask G wm×všÍ MÖnY K‡i, Zv‡K ejv nq wmwWDjvi (Scheduler)|  

2| SJF Algorithm-Gi ˆewkó¨ †jL|  

DËit- SJF Algorithm-Gi ‰ewkó¨ wb‡¤œ †`qv n‡jv, h_v- 

 i) Non-pre-emptive I pre-emtive c×wZ| 

 ii) FCFS Algorithm-Gi †P‡q waiting time Kg nq| 

 iii) Optimal c×wZ|  

 iv) Possible user abuse. 

 v) Must know how long a process will run. 

3| CPU evDÛ ‡cÖvMÖvg I I/O evDÛ ‡cÖvMÖvg Kx? 

DËit- I/O bound †cÖvMÖvgt gvwë‡cÖvMÖvwgs wm‡÷g †h ‡cÖvMÖvgmg~n cÖ‡mwms-Gi †ÿ‡Î †ewkifvM mgq I/O 

Acv‡ik‡bi Kv‡R wb‡qvwRZ _v‡K, †m¸‡jv‡K I/O bound †cÖvMÖvg e‡j|  

CPU bound ‡cÖvMÖvgt- gvwë‡cÖvMÖvwgs wm‡÷‡g †h †cÖvMÖvgmg~n Kg mgq I/O Acv‡ik‡b wb‡qvwRZ _v‡K Ges 

†ewkifvM mgq cÖ‡mwms-Gi Kv‡R wb‡qvwRZ _v‡K, Zv‡K CPU bound †cÖvMÖvg e‡j|  

4| Turn around time ej‡Z Kx eyS? 

DËit- †Kv‡bv Re Submission †_‡K ïiæ K‡i Completion (wbe©vn †kl) ch©šÍ †h mg‡qi cÖ‡qvRb, Zv‡K 

Turn around time e‡j| fv‡jv Algorithm-Gi Turn around time Kgv‡bvi cÖ‡qvRb nq|  

5| Through put Kx? 

DËit- GKK mg‡q wbe©vn Kiv (Executed) R‡ei msL¨vB n‡”Q Through put| cÖwZ BDwbU mg‡q Job 

wbe©v‡ni msL¨v hZ †ewk n‡e, †mB Scheduling algorithm ZZ fv‡jv n‡e|  

6| K‡qKwU Scheduling algorithm Gi bvg †jL|  

DËit- K‡qKwU Scheduling algorithm-Gi bvg wb¤ œiƒct 

 i) FCFS (First Come First Serve) Algorithm. 

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

 iii) Priority Scheduling. 

 iv) Round Robin Scheduling. 

 v) Multilevel Queue Scheduling.  

 vi) Multilevel Feedback Queue Scheduling.  

 

 

 

 



mswÿß cÖkœ 

1| CPU-I/O burst cycle eY©bv Ki|  

DËit- CPU wmwWDwjs-Gi ¯̂v_©KZv cÖ‡mm‡ii wewfbœ ˆewk‡ói Dci wbf©i K‡i| I/O Wait cycle Ges 

execute cycle wg‡j cÖ‡mm wbe©vn mvB‡Kj MwVZ nq| cÖ‡mm mvaviYZ GB ỳB †÷U-Gi g‡a¨ cwiewZ©Z nq| 

CPU Burst-Gi ga¨ w`‡q Process wbe©vn ïiæ nq| cÖ_‡g I/O burst Gici CPU Burst Zvici I/O 

burst Gfv‡e d‡jv n‡e| cwi‡k‡l †kl CPU Burst wm‡÷g wi‡Kv‡qm& Gi gva¨‡g wbe©vn eÜ nq|  

2| wWmc¨vwPs eY©bv Ki|  

DËit- Dispatcher n‡jv Ggb GKwU gwWDj, hv Short-term-scheduler Øviv wba©vwiZ cÖ‡mm‡K CPU-

Gi wbqš¿Y cÖ`vb K‡i| Dispatcher wb¤œwjwLZ KvR¸‡jv K‡i _v‡K- 

➢ Switching context 

➢ Switching to user mode 

➢ Jumping to the proper location in the user program. 

3| CPU Scheduling ms‡ÿ‡c eY©bv Ki|  

DËit- hLb CPU wd« n‡q hvq, ZLb Acv‡iwUs wm‡÷g Ready queue †_‡K GKwU Process select K‡i| 

CPU Scheduler cÖ‡mm wba©vi‡Yi KvR K‡i _v‡K| †h mKj Process †iwW wKD‡Z Av‡Q, †m¸‡jv †_‡K 

GKwU‡K wbw`©ó Kiv nq Ges CPU-Gi wbKU Execution-Gi Rb¨ †`Iqv nq| D‡jøL¨ †h, Ready queue 

FIFO bq| hLb wewfbœ wmwWDwjs A¨vjMwi`g e¨envi Kiv nq, ZLb Ready queue FIFO wKD, Priority 

Queue A_ev Avb AW©vi wjsK wj÷ n‡Z cv‡i| Ready queue-Gi mKj cÖ‡mm CPU-Gi Øviv wbe©v‡ni 

Rb¨ A‡cÿv Ki‡Z _v‡K| G mKj cÖ‡mm †_‡K CPU-Gi wbe©v‡ni Rb¨ cÖ‡mm wba©viY KivB CPU 

scheduler-Gi KvR| 

 

iPbvg~jK cÖkœ 

1| Round Robin Scheduling Algorithm eY©bv Ki| 

DËit- ivDÛ iweb A¨vjMwi`g (Round Robin Scheduling Algorithm): Scheduling Algorithm-

Gi me‡P‡q cyivZb mij Ges †ewk e¨eüZ A¨vjMwi`g n‡”Q Round Robin (RR)| G c×wZ‡Z cÖ‡Z¨K 

cÖ‡m‡mi Rb¨ wbw`©ó mgq (‡Kvqv›Uvg) eivÏ _v‡K| D³ mg‡qi g‡a¨ †Kv‡bv cÖ‡m‡mi wbe©v‡ni KvR †kl n‡j 

Process wU miv‡bv nq Ges cieZ©x cÖ ‘̄Z cÖ‡mm GKBfv‡e D³ mgq ch©šÍ wbe©v‡ni my‡hvM cvq| hw` Blocked 

†Kv‡bv Process wbe©v‡n ÎæwU †`Lv †`q wKsev cÖ‡m‡mi wbw`©ó †Kvqv›Uvg AwZevwnZ n‡q hvq, Zvn‡j cÖ‡mmiwU 

Ready queue ZvwjKv me©‡k‡l ’̄vb cvq Ges Zvi c~‡e©i Process-¸‡jvi wbe©v‡ni KvR †kl n‡j cybivq D³ 

cÖ‡mmwU wbe©v‡ni my‡hvM cvq| hw` †Kv‡bv Process Blocked Ae¯’v cÖvß nq A_ev wbw`©ó mg‡qi (‡Kvqv›U‡gi) 

c~‡e©B Process-Gi wbe©v‡ni KvR †kl nq, Zvn‡j †m‡ÿ‡Î CPU-Gi Switching KvR m¤úbœ Ki‡Z nq| 

 

 

 

 

 

 

 



Abykxjbx-6 

AwZmswÿß cÖkœ 

1| Deadlock Kx? 

DËit- gvwë‡cÖvMÖvwgs (Multiprogramming) wm‡÷‡g K‡qKwU Process wbw`©wó wKQz msiwÿß Resource 

e¨env‡ii Rb¨ †Póv K‡i| G‡ÿ‡Î hw` H mgq †Kv‡bv Process-Gi Request-G Resource-¸‡jv 

cÖvc¨Zvwenxb bq, Z‡e Process wU A‡cÿgvY Ae ’̄vq (Waiting state) cÖ‡ek K‡i| Giƒc †ÿ‡Î A‡bK mgq 

A‡cÿgvY Process wU Avi KL‡bv Zvi Ae ’̄vi cwieZ©b Ki‡Z cv‡i bv| KviY ‡h Resource wU e¨env‡ii 

Rb¨ Request K‡i‡Q, †m Resource wU A‡ÿgvY Process-¸‡jv Øviv aiv _v‡K| G Ae ’̄v‡K Deadlock 

e‡j|  

2| Preemptive resource Kx? 

DËit- hw` †Kv‡bv Resource-Gi †ÿ‡Î Ggb nq †h, Process execution _vKv Ae ’̄vq Priority-Gi 

wfwË‡Z Ab¨ Process-Gi execution m¤úbœ Ki‡Z nq, Z‡e G ai‡bi Resource-‡K Preemptive 

resource e‡j| †ggwi (Memory) n‡jv Preemptive resource-Gi D`vniY|  

3| Non-preemptive resource Kx? 

DËit- Process PjvKvjxb hw` †Kv‡bv Resource-Gi Rb¨ Request cvVv‡bv nq Ges H Resource-G 

we`¨gvb Process wbe©vn m¤úbœ bv nIqv ch©šÍ Resource wU gyw³ bv cvq, Z‡e †m mKj Resource-‡K Non-

preemptive resource e‡j|  

4| Deadlock-Gi kZ©vejx Kx Kx? 

DËit- (i) Mutual exclusion. 

 (ii) Hold & wait. 

 (iii) No-preemption.  

 (iv) Circular wait.  

5| Deadlock detection algorithm KZ cÖKvi I Kx Kx? 

DËit- mvaviYZ Deadlock detection algorithm `yÕai‡bi nq| h_v- 

 (i) Single instance of each resource type Ges  

 (ii) Several instances of a resource type. 

6| Deadlock recovery-‡Z KqwU Option Av‡Q I Kx Kx? 

DËit- G‡ÿ‡Î Deadlock breaking-G `yÕai‡bi Options i‡q‡Q| h_v- 

 (i) Circular wait-‡K †f‡½ †`qvi Rb¨ GK/GKvwaK Process-‡K kill ev abort Kiv|  

 (ii) Deadlock process †_‡K GK/GKvwaK Resource preempt Kiv|  

7| Roll back ej‡Z Kx eyS? 

DËit- †Kv‡bv wi‡mvm© ev cÖ‡mm Preeemt Kivi ci D³ wi‡mvm©/cÖ‡mm‡K Normal execution-Gi D‡Ï‡k¨ 

Safe state-G wb‡q hvIqv Ges G‡K H State †_‡K Restart K‡i Gi Resuability wbwðZ Kiv|  

 



8| Kx Kx Kvi‡Y Deadlock nq? 

DËit- PviwU k‡Z© GKwU wm‡÷‡g †WWjK NU‡Z cv‡i|  

 (i) cvi¯úwiK eR©b (Mutual exclusion) | 

 (ii) Hold and wait 

 (iii) No preemption 

 (iv) Circular wait.  

mswÿß cÖk œ 

1| GKwU System Deadlock-G coevi kZ©¸‡jv eY©bv Ki|  

DËit- hyMcrfv‡e msNwUZ PviwU k‡Z© GKwU wm‡÷‡g †WWjK Ae ’̄v NU‡Z cv‡i| kZ©¸‡jv n‡jv- 

(i)  cvi¯úwiK eR©b (Mutual exclusion)t G kZ©g‡Z Kgc‡ÿ GKwU wi‡mvm© bb-‡kqvi¨vej †gv‡W _vK‡e 

A_©vr, †KejgvÎ GKwU cÖ‡mm GKB m‡½ GKwU wi‡mvm© e¨envi Ki‡Z cvi‡e| hw` Ab¨ cÖ‡mm H GKB wi‡mvm© 

e¨env‡ii Aby‡iva K‡i, Z‡e Aby‡ivaK…Z c‡ii cÖ‡mmwU‡K wi‡mvm© gy³ bv nIqv ch©šÍ A‡cÿv Ki‡Z n‡e| Zv 

bv n‡j †WWjK msNwUZ n‡e|  

(ii)  Hold and wait t Kgc‡ÿ GKwU wi‡mvm© GKwU cÖ‡mm-Gi `L‡j _vK‡e Ges AwZwi³ wi‡mv‡m©i 

A‡cÿvq _vK‡e, hv eZ©gv‡b Ab¨ cÖ‡mm-Gi `L‡j Av‡Q| Z‡e †WWjK Ae ’̄vi m„wó n‡e|  

(iii)  No preemption t wm‡÷‡gi Resource-¸‡jv‡K AMÖvwaKvi e‡j ̀ Lj w`‡Z cvi‡e bv| A_©vr, †Kv‡bv 

cÖ‡mm KZ…©K `LjK…Z †Kv‡bv wi‡mvm© ïaygvÎ cÖ‡mmwUi KvR m¤úbœ nIqvi ci ¯̂ZtcÖe„Ë n‡q gy³ Ki‡Z cvi‡e| 

Ab¨_vq †WWjK Ae ’̄v NU‡e|  

(iv)  Circular wait t GK †mU (P0,P1,P2 .........Pn) A‡cÿgvY cÖ‡mm Ggbfv‡e _vK‡e †h, P0 A‡cÿv 

Ki‡e P1 KZ©©„K `LjK…Z wi‡mv‡m©i Rb¨, P1 A‡cÿv Ki‡e P2 KZ©„K `LjK…Z wi‡mv‡m©i Rb¨, P2 A‡cÿv Ki‡e 

P3  KZ©„K `LjK…Z wi‡mv‡m©i Rb¨, Pn-1 A‡cÿv Ki‡e Pn KZ©„K `LjK…Z wi‡mv‡m©i Rb¨ Ges Pn A‡cÿv Ki‡e 

P0 KZ©„K `LjK…Z wi‡mv‡m©i Rb¨| A_©vr, e„Ëxq µgvbymv‡i cÖ‡mm¸‡jv wi‡mvm© e¨env‡ii A‡cÿvq _v‡K, Z‡e 

†WWjK NU‡e|  

2| Deadlock †_‡K gy³ nIqvi Dcvqmg~n Kx Kx? 

DËit- mvaviYZ wZbwU c×wZ‡Z †WWjK mgm¨v †gvKvwejv Kiv nq- 

(i) †WWjK cÖwZ‡iva Kivi Rb¨ ev †WWjK Gov‡bvi Rb¨ Avgiv Ggb cÖ‡UvKj e¨envi Ki‡Z cvwi †hb wm‡÷‡g 

†Kv‡bv †WWjK Ae ’̄v bv Av‡m|  

(ii) wm‡÷g †WWjK Ae ’̄v MÖnY K‡i, wPwýZ K‡i Ges Zv cybiæ×vi K‡i|  

(iii) Avgiv me©vs‡k †WWjK mgm¨v Ae‡njv Ki‡Z cvwi Ges Ggb fvb Ki‡Z cvwi †hb wm‡÷‡g †Kv‡bv †WWjK 

Ae ’̄v NU‡eB bv|  

3| Deadlock prevention ej‡Z Kx eyS? 

DËit- †WWjK cÖwZ‡ivaKiY e¨e ’̄vq GK‡mU †g_W Ggbfv‡e †hvMvb †`qv nq †hb ‡WWjK kZ©vewji 

(Deadlock condition) †Kv‡bv GKwU kZ©I bv N‡U| †g_W¸‡jv Ggbfv‡e wWRvBb Kiv nq †hb wi‡mvm© 

e¨env‡i cÖ‡mm KZ©„K Aby‡iva mwVK mg‡q nq| 

 

 

 

 



iPbvg~jK cÖkœ 

1| Deadlock ~̀ixKi‡Yi Algorithm eY©bv Ki|  

DËit- Deadlock avoidance algorithm ¸‡jvi g‡a¨ Safe state algorithm, Resource allocation 

graph algorithm, Banker’s algorithm D‡jøL‡hvM¨| 

wb‡¤œ Safe state algorithm I Resource graph algorithm eY©bv Kiv n‡jv- 

Safe state algorithm: Deadlock mgm¨v Avoid Kivi Rb¨ Scheduling algorithm n‡jv 

Dijkstra’s banker’s algorithm. (It is modeled after the lending policies often employed 

in banks. This algorithm could be used in a bankng system to ensure that the bank never 

allocates its available cash in such a way that it can no longer satisfy the needs at all its 

customers). 

hLb †Kv‡bv bZzb Process, System-G cÖ‡ek (Enter) K‡i, ZLb †m bZzb Process-‡K Aek¨B Zvi cÖ‡Z¨K 

Resource-Gi Rb¨ cÖ‡qvRbxq (Needed) msL¨K Instance declare Ki‡Z n‡e, wKš‘ Zv Aek¨B 

System-Gi †gvU Resource-Gi †P‡q †ewk n‡Z cvi‡e bv| hLb †Kv‡bv User wKQz Resource-Gi Rb¨ 

Request K‡i, ZLb Aek¨B †`L‡Z n‡e Request resource-¸‡jvi gva¨‡g System-wU Safe state-G 

hv‡e wK bv| hw` ZvB nq, Zvn‡j Resource-¸‡jv Allocated Kiv n‡e, Ab¨_vq Process-‡K Aek¨B 

A‡cÿv Ki‡Z n‡e hZÿb bv ch©šÍ Allocated-¸‡jv‡K Ab¨ Process gy³ (free) bv K‡i| mvaviYZ hLb 

†Kv‡bv System cÖwZwU Process-Gi Rb¨ Resource eivÏ Ki‡Z cvi‡e, ZLbB G‡K Safe state e‡j aiv 

n‡e| hZÿY ch©šÍ System wU Safe state-G _vK‡e, ZZÿY Deadlock avoidance Kiv hv‡e, wKš‘ 

State unsafe n‡jB Deadlock m„wó n‡e Ggb †Kv‡bv K_v †bB|  

aiv hvK, GKwU System-G 12wU Tape drive Ges 3wU Process we`¨gvb| Process P0 Gi Rb¨ 10wU, 

P1-Gi Rb¨ 4wU Ges P2-Gi Rb¨ 9wU Tape drive cÖ‡qvRb n‡Z cv‡i| T0 mg‡q P0 5wU, P1 2wU, I P2 

2wU K‡i Tape drive hold Av‡Q| GgZve ’̄vq 3wU Tape drive free Av‡Q Ges cÖ‡Z¨KwU Process-B 

Zv‡`i Request-‡K Satisfy Ki‡Q| Giƒc -‡K e‡j| wKš‘ cÖ‡mm-Gi Rb¨ cÖ‡qvRbxq Resource-Gi msKU 

NU‡jB Unsafe state condition m„wó n‡e|  

Banker’s algorithm ev Í̄evq‡bi Rb¨ wb¤œwjwLZ Data structure Aek¨B Maintain Ki‡Z n‡e-  

Data structures: 

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

Available: Vector of lenght m. If available [j] = k, there are k instances of resource typr 

Rj Available. 

Max: n × m matrix. If allocation [i, j] = k, then Pi may request at most k instances of 

recource typr Rj. 

Allocation: n × m matrix. If allocation [i, j] = k, then Pi is currently allocated k instances 

of Rj. 

Need: n × m matrix. If need [i, j] = k, then Pi may need k more instances of Rj to 

complete its task. Need [i, j] = Max [i, j] – Allocation [i, j] 

wb‡¤œ Safety algorithm †`qv n‡jv- 

Safety algorithm: 

(i) Let Work and Finish be vectors of lenght m and n.  

 Initialize. 

 Work: = Available and Finish [i] =false. 



 for i = 0, 1, 2, 3 ----------------, n 

(ii) Find an i such that both 

a. Finish [i] = false 

b. Need i≤work 

If no such i exists go step 4. 

(iii) Work = Work + Allocation. 

 Finish [i] = true. 

 Go to step 2. 

(iv) If Finish [i] = true for all i, then the system is is a safe state. This algorithm may 

require an order of m × n2 operation to determine weather a state is safe.  

Resource-request algorithm (Banker’s algorithm): 

awi, Pi = Number of processes 

 Rj = Number of resources 

 k = Requests demanded by process. 

hw` Request i (j) = k nq, ZLb Process Pi, Resource R[j]-Gi Rb¨ k msL¨K Request cvVv‡e| 

Since process has executed its maximum claims.  

(i) If Request i ≤ need i, go to step 2, Ab¨_vq Error msNwUZ n‡e| 

(ii) If Request i ≤ Available, go to step 2. Ab¨_vq Process Pi
 waiting _vK‡e| Since resource 

are not available. 

(iii) Available = Available – Request i; 

 Allocation i = Allocation i + Request i; 

 Need i = Need i – Request i; 

hw` Result wU Safe state-Gi nq, Z‡e Process Pi resource-mg~‡n Allocate n‡e, Ab¨_vq Pi A‡cÿv 

Ki‡e|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abykxjbx-7 

AwZmswÿß cÖkœ 

1| d«vM‡g‡›Ukb Kx? 

DËit- cvwU©kb A¨v‡jv‡Kk‡bi me‡P‡q eo mgm¨vwUi bvg d«vM‡g‡›Ukb| hLb †Kv‡bv cvwU©k‡b †cÖvMÖv‡gi KvR 

†kl n‡q hvq, ZLb bZzb †Kv‡bv ‡cÖvMÖvg‡K D³ ’̄v‡b †jvW Kivi ‡ÿ‡Î hw` ‡cÖvMÖvgwUi ˆ`N©¨ †ewk nq, Zvn‡j 

Zv‡K ¯§„wZ‡Z †jvW Kiv hvq bv| Avevi †cÖvMÖvwgs ˆ`N©¨ D³ cvwU©k‡bi Zzjbvq Kg n‡j AwZ mvgvb¨ Ask e¨eüZ 

nq Ges evwK As‡k Ab¨ †Kv‡bv ‡cÖvMÖvg †jvW Kiv hvq bv| G Ae¨eüZ AskB d«¨vM‡g›U Ges ̄ §„wZ‡Z G Ae¨eüZ 

d«vM‡g‡›Ui msL¨v e„w× cvIqv‡K d«¨vM‡g‡›Ukb ejv nq|  

2| Fragmentation KZ cÖKvi I Kx Kx? 

DËit- Fragmentation 2 cÖKvi, †hgb- 

(i) Internal fragmentation 

(ii) External fragmentation. 

 

3| †cwRs Kx? 

DËit- ¯§„wZ A¨v‡jv‡Kk‡bi GKwU c×wZ hv Øviv †cÖvMÖvg‡K wbw`©ó ˆ`‡N©¨ wef³ Kiv nq| †cÖvMÖv‡gi GB 

Askmg~n‡K †cR ejv nq Ges GKBfv‡e †Kvi ¯§„wZ‡K mgvb ‰`‡N©¨ wef³ Kiv nq, hv eøK bvg cwiwPZ| 

†cRmg~n cÖ‡mwms-Gi mgq eø‡K †jvW nq|  

4| Swapping Kx? 

DËit- Program-‡K Main memory I Secondary memory-Gi g‡a¨ ’̄vbvšÍi Kivi cÖwµqv‡K 

Swapping (‡mvqvwcs) e‡j|  

5| Memory Management ej‡Z Kx eySvq? 

DËit- †h mKj Dcvq ev †KŠkj Aej¤̂b K‡i †ggwii mwVK e¨envi Kiv hvq, Zv‡K Memory Management 

†KŠkj e‡j|  

mswÿß cÖkœ 

1| Internal I External fragmentation-Gi eY©bv `vI|  

DËit- External fragmentation mgm¨v `~ixf‚Z Kivi GKwU c×wZ n‡”Q “Compaction”| G c×wZ‡Z 

mg Í̄ Free memory space-mg~n‡K GKwÎZ K‡i GKwU Large block-G iƒcvšÍi ejv nq|  

 

 

 

 

 

 

 

 

 

 



wPÎ (K) jÿ Ki‡j †`Lv hvq †h wZbwU Free memory space (Hole) 100K, 300K Ges 260K we`¨gvb, 

hv cieZ©x wP‡Î Compact K‡i GKwU Hole-G †`Lv‡bv n‡q‡Q| Z‡e Compaction memgq m¤¢e bq| KviY 

hw` Process Ges Internal address-¸‡jv Dynamically Ges Execution time-G Relocate Kiv 

hvq, Z‡eB GwU m¤¢e| Avi hw` Process Ges Internal address-¸‡jvi Relocation statically Ges 

Load time-G msNwUZ nq, Z‡e Compaction m¤¢e bq|  

2| fvPz©qvj †ggwi ej‡Z Kx eyS? 

DËit- gvwë‡cÖvMÖvwgs I gvwëcÖ‡mwms wm‡÷‡g GKvwaK Re GKm‡½ cÖ‡mm Ki‡Z nq e‡j GKvwaK Re ev 

†cÖvMÖvg †gBb †ggwi‡Z _vK‡Z nq| GRb¨ †gBb †ggwi Lye eo nIqv cÖ‡qvRb| †gBb †ggwii ¯̂íZv ev 

mxgve×Zv `~ixKi‡Yi Rb¨ fvPz©qvj †÷v‡iR wm‡÷g e¨eüZ nq| fvPz©qvj †ggwi n‡jv †gBb †ggwi I †Kv‡bv 

cÖZ¨ÿ mÂq gva¨‡gi Ggb mgvnvi, hv‡K fvPz©qvj †÷v‡iR Acv‡iwUs wm‡÷g Øviv cwiPvjbv Ki‡j Zv 

e¨enviKvixi wbKU cÖvq Amxg †gBb †ggwii g‡Zv g‡b nq|  

 

3| †mM‡g‡›Ukb Kx? 

DËit- Segment n‡”Q Z‡_¨i mgwó, hv GKwU EntityÕi b¨vq AvPiY K‡i| GwU GK ev GKvwaK Program, 

GKwU Database A_ev GKvwaK Database-I n‡Z cv‡i| Segmented cwi‡e‡k Address-mg~n wØ-gvwÎK 

(Two dimensional) nq Ges Address `ywU Component Øviv cÖKvk Kiv nq- 

(i) ‡mM‡g‡›Ui bvg (Name of segment) 

(ii) †mM‡g‡›Ui Ad‡mU (Offset of segment) 

G‡ÿ‡Î cÖwZwU Process-Gi wbR¯̂ Segment table _v‡K| hLb †Kv‡bv Process-Gi mKj Segment, 

Main memory-‡Z, Load nq, ZLb cÖ‡m‡mi Rb¨ Segment table ˆZwi nq Ges Main memory-‡Z 

Load nq| cÖ‡Z¨K Segment table-Gi Entity cÖavb †ggwi‡Z †Kv‡bv wbw`©ó Segment-Gi Starting 

address Ges Segment-Gi ˆ`N©¨ aviY K‡i| †Kv‡bv Word-‡K Memory †_‡K covi †ÿ‡Î Virtual 

A_ev Logical address Abyev` K‡i (Segment bs Ges offset) Segment table-Gi mvnv‡h¨ Physical 

address ˆZwi K‡i| †h‡nZz Segment table variable length-Gi nq (cÖ‡m‡mi ˆ`‡N©¨i Dci wbf©ikxj), 

†mRb¨ G‡K Address Kivi Rb¨ Main memory-‡Z wb‡Z nq|  

4| Demand paged allocation-Gi myweav I Amyweav Kx? 

DËit- wb‡¤œ wWgvÛ †cRW A¨v‡jv‡Kkb c×wZi myweav¸‡jv cÖ`Ë n‡jvt 

(i) ¯̂í ˆ`‡N©¨i †Kvi ¯§„wZ‡K AwaK ˆ`‡N©¨i †cÖvMÖvg wbe©vn Kiv hvq|  

(ii) Acv‡iU‡ii ga¨¯’Zvi cÖ‡qvRb nq bv|  

(iii) wm‡÷‡gi Throughput e„w× K‡i|  

(iv) †cÖvMÖvg †Kvi ¯§„wZ‡K e„nr ¯§„wZ wn‡m‡e Kíbv Ki‡Z cv‡i Ges wb‡Ri †cÖvMÖvg‡K gvwë‡cÖvMÖvwgs cwi‡e‡k 

wbe©vn Ki‡Z cv‡i|  

(v) UvBg †kqvwis c×wZi Rb¨ GwU †ewk Dc‡hvMx|  

Amyweav (Disadvantage): 

hLb AwaK msL¨K †cÖvMÖvg UvBg †kqvi K‡i ¯̂í ˆ`‡N©¨i †Kvi ¯§„wZ‡K e¨envi K‡i A_ev †cwRs RvR‡g›U 

A¨vjMwi`g A‡cÿvK…Z wb¤œgv‡bi †cR‡K †Kvi ¯§„wZ‡Z wb‡q cov, ’̄vbvšÍi Kiv Ges cybivq mnvqK †÷v‡iR 

†jvW Kivi †ÿ‡Î wm‡÷‡gi Throughput AZ¨šÍ K‡g hvq|  

 



iPbvg~jK cÖkœ 

1| wPÎmn Swapping cÖ‡mm eY©bv Ki| 

DËit- wewfbœ System-Gi Memory management wewfbœ iKg n‡q _v‡K| Multiprogramming 

e¨e ’̄vq wKQz Program cÖavb †ggwi‡Z (Main Memory) Ae ’̄vb K‡i Ges Ab¨vb¨ Program-¸‡jv mnvqK 

†ggwi‡Z (Secondary memory/Disk storage/Backing  storage) Ae ’̄vb K‡i| Main Memory 

†_‡K wb‡q Program-‡K hLb †Kv‡bv CPU wbw`©ó mgq ch©šÍ process K‡i, ZLb Ab¨ Program cÖ ‘̄Z 

Ae ’̄vq (Ready condition) Av‡m Ges cÖ‡mmK…Z Ae¨eüZ Program-‡K Main Memory †_‡K 

Secondary Memory-‡Z wb‡q hvIqv nq| Gfv‡e Program-‡K Main Memory I Secondary 

memory (Backing store)-Gi g‡a¨ ’̄vbvšÍi Kivi cÖwµqv‡K †mvqvwcs (Swapping) ejv nq|  

‡mvqvwcs cÖwµqv (Swapping process) t 

wb‡¤œ wP‡Îi mvnv‡h¨ Swapping cÖwµqv e¨vL¨v Kiv n‡jv-  

 

 

 

 

 

 

 

 

 

 

 

 

 

A‡bK †ÿ‡ÎB AMÖMMY¨Zvi wfwË‡Z Swapping cÖwµqv N‡U| hw` KL‡bv Memory manager, Lower 

priority process wb‡q KvR K‡i GgZve ’̄vq †Kv‡bv Higher priority process hw` Dcw¯’Z nq, ZLb 

Memory manager, Lower priority process-‡K Swap K‡i Ges Higher priority process-‡K 

Execute K‡i| Execute †kl n‡jB ‡m Avevi Lower priority process execute Ki‡Z _v‡K| G 

ai‡bi Swapping process-‡K Roll out Ges Roll in ejv nq|  

Swapping-Gi Rb¨ Backing store A_ev First disk storage e¨envi Kiv nq| G Disk storage wU 

Large memory wewkó n‡Z nq| KviY, GLv‡bB mKj User-Gi mKj Process msiwÿZ _v‡K| Process-

¸‡jv Backing memory dispatcher-G GKwU Ready queue-‡Z Ae ’̄vb K‡i| hLb Main memoryÕi 

Process execution †kl n‡e, ZLb Main memory dispather-‡K cieZ©x Process-Gi Rb¨ Call 

K‡i| Dispather cÖavb memory †_‡K wbe©vnK…Z Process-‡K swap out K‡i Ges cieZ©x Process, 

cÖavb memory-‡Z swap in nq| Gfv‡eB swap in Ges swap out cÖwµqvi gva¨‡g Swapping cÖ‡mm 

Pj‡Z _v‡K|  

 

 



2| wPÎmn Segmented allocation eY©bv Ki|  

DËit- Segment n‡”Q Z‡_¨i mgwó, hv GKwU EntityÕi b¨vq AvPiY K‡i| GwU GK ev GKvwaK Program, 

GKwU Database A_ev GKvwaK Database-I n‡Z cv‡i| Segmented cwi‡e‡k Address-mg~n wØ-gvwÎK 

(Two dimensional) nq Ges Address `ywU Component Øviv cÖKvk Kiv nq- 

(i) ‡mM‡g‡›Ui bvg (Name of segment) 

(ii) †mM‡g‡›Ui Ad‡mU (Offset of segment) 

G‡ÿ‡Î cÖwZwU Process-Gi wbR¯̂ Segment table _v‡K| hLb †Kv‡bv Process-Gi mKj Segment, 

Main memory-‡Z, Load nq, ZLb cÖ‡m‡mi Rb¨ Segment table ˆZwi nq Ges Main memory-‡Z 

Load nq| cÖ‡Z¨K Segment table-Gi Entity cÖavb †ggwi‡Z †Kv‡bv wbw`©ó Segment-Gi Starting 

address Ges Segment-Gi ˆ`N©¨ aviY K‡i| †Kv‡bv Word-‡K Memory †_‡K covi †ÿ‡Î Virtual 

A_ev Logical address Abyev` K‡i (Segment bs Ges offset) Segment table-Gi mvnv‡h¨ Physical 

address ˆZwi K‡i| †h‡nZz Segment table variable length-Gi nq (cÖ‡m‡mi ˆ`‡N©¨i Dci wbf©ikxj), 

†mRb¨ G‡K Address Kivi Rb¨ Main memory-‡Z wb‡Z nq|  

 

 

 

 

 

 

 

 

 

 

 

 

 

cÖ‡Z¨K Segment-GiB wbR¯̂ Access AwaKvi mswkøó _v‡K| Segmentation, Dynamic linking 

my‡hvM-myweav m¤úv`b K‡i _v‡K| A_©vr, hLb GKwU Caller program KZ©„K Ab¨ GKwU Call statement 

wbe©v‡ni cÖ‡qvRb nq, ZLb Loading mechanism H Call statement-‡K Lyu‡R †ei K‡i Core 

memory-‡Z Load K‡i Ges Calling program ev Call statement-‡K Caller-Gi mv‡_ GK‡Î eÜb 

m„wó K‡i| G‡K Dynamic linking ejv nq|  

 

 

 

 

 

 

 

 

 



Dc‡ii wP‡Î Programmer-Gi ̀ „wó‡Z Segmented address space †`Lv‡bv n‡jv| cÖ‡Z¨KwU Segment-

B GKwU ¯̂Zš¿ (Distinct) I Avjv`v wjwbqvi †ggwi Ges cÖ‡Z¨KwU Segment-Gi Avjv`v AvKvi (Size) 

Av‡Q| A_©vr, cÖ‡Z¨KwU Segment-Gi Size GK iKg nIqvi cÖ‡qvRb †bB|  

aiv hvK, ALPHA I BETA segment-Øq wbe©vn I DATA Segment ïaygvÎ WvUv aviY K‡i‡Q| wPÎ 

n‡Z Avi †`Lv hv‡”Q †h, Segment-¸‡jvi AvKvi (Size) wfbœ iKg|  

Avgiv Rvwb †h, wØ-gvwÎK Segmented system-G cÖ‡Z¨K Segment-Gi `yÕ‡Uv Ask _v‡K- GKwU n‡jv 

Segment-Gi bvg Ges AciwU n‡jv H Segment-Gi ga¨w ’̄Z Offset.  

‡hgb- 

LOAD <DATA> |25 

Gi A_© n‡jv DATA bv‡gi Segment-Gi ga¨w ’̄Z Loaction 25 n‡Z GKwU WORD LOAD Kiv|  

Avevi, TRANSFER <BETA> |7 

Gi A_© n‡jv BETA bv‡gi Segment-Gi ga¨w ’̄Z Loaction 7-GKwU WORD ’̄vbvšÍi (Transfer) 

Kiv|  

Dc‡ii Instruction `ywU‡Z Ò|Ó cÖZx‡Ki Øviv GKwU Address-Gi Segment bvg I Offset Avjv`v Kiv 

n‡q‡Q| ev Í̄‡e Segment A¨v‡Wªm †¯úm wm‡÷‡g †mM‡g›Umg~n bv‡gi cwie‡Z© msL¨v (Number) Øviv cÖKvk 

Kiv nq| wVK †hgb cÖPwjZ A¨v‡m¤^wj j¨vs¸‡q‡R †jv‡Kkb‡K cÖZxK Øviv cÖKvk Kiv nq| †hgb-  

TRANSFER <BETA> | LOOP + 2 ÷ªvKkbwU †hfv‡e wbe©vn (Executed) n‡e|  

0500 3126 GLv‡b 26 = 24+2; 24 n‡jv LOOP-Gi gvb, BETA n‡jv †mM‡g›U b¤^i, hv 3 Øviv cÖKvk 

Kiv n‡q‡Q, LOOP n‡jv BETA-Gi g‡a¨ Aew ’̄Z 24 †jv‡Kkb| 0500 n‡jv TRANSFER Bb÷ªvKk‡bi 

†gwkb j¨vs¸‡qR †KvW|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Abykxjbx-8 

AwZmswÿß cÖkœ 

1| SASD Ges DASD-Gi g‡a¨ cv_©K¨ Kx? 

DËit- SASD I DASD-Gi ga¨Kvi cv_©K¨ wb‡¤œ †`Iqv n‡jv- 

K) SASD (Serial Access Storage Device)-G Information Rgv Kivi Rb¨ AbyewZ©Zv ev AbyµwgKv 

Abyhvqx Ae ’̄vb ev cÖ‡ek Ki‡Z nq, wKš‘ DASD (Direct access Storage Device)-G AbyµwgZvi 

cÖ‡qvRb nq bv|  

L) SASD-G cÖ_g n‡Z ~̀‡ii †Kv‡bv Record-G hvIqvi Rb¨ ga¨eZ©x wKQz Recoed skip Ki‡Z nq, wKš‘ 

DASD-Gi Recoed skip Kivi cÖ‡qvRb †bB|  

M) SASD-Gi †P‡q DASD -G WvUv Read/write Ki‡Z Kg mgq jv‡M|  

mswÿß cÖkœ 

1| I/O Software-Gi Goal eY©bv Ki|  

DËit- g~jZ I/O Hardware ev Device-mg~n K¨vej wKsev evqy gva¨‡g Signal cvwV‡q Computer-Gi 

mv‡_ †hvMv‡hvM cÖwZôv K‡i| Device-wU machine-Gi mv‡_ GKwU ms‡hvM¯’j (Connection point), hv‡K 

Port-I e‡j Zvi gva¨‡g †hvMv‡hvM K‡i| Z‡e Bus gva¨‡gI Device-mg~n Computer-Gi mv‡_ †hvMv‡hvM 

Ki‡Z cv‡i|  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I/O System ej‡Z I/O Hardware I I/O Software Dfq‡KB eySvq| A_©vr, I/O Hardware I I/O 

Software wb‡qB I/O System MwVZ nq|  

mvaviYZ Physical hš¿cvwZ¸‡jv n‡jv I/O Hardware A_©vr, I/O Hardware n‡”Q Computer-Gi 

Input-output Acv‡ikb Kw¤úDUv‡ii mv‡_ hy³ Device-mg~n| I/O Software n‡”Q G mKj I/O 

Device-mg~‡ni e¨e ’̄vcbv I wbqš¿‡Yi Rb¨ cÖ‡qvRbxq Program ev set of program (‡cÖvMÖvg mgwó)| I/O 

Hardware-mg~‡ni cÖvY mÂvi Ki‡Z I/O Software-mg~‡ni weKí †bB| I/O Software Qvov I/O 

Hardware-mg~n APj| (I/O Software-mg~n I/O Hardware-Gi Rb¨ mvwe©K service cÖ`vb K‡i, †hgb- 

(i) AvB/I wmwWDwjs (I/O Scheduling) 

(ii) evdvwis (Buffering) 



(iii) ¯úywjs (Spooling) 

(iv) fzj †gvKv‡ejv (Error handling)  

(v) wWfvBm wiRvi‡fkb (Device Reservation) 

GQvovI Input/output hardware-mg~‡ni wbqZB cwieZ©b NU‡Q, bZzb bZzb criteria wb‡q evRv‡i Avm‡Q 

Input/output hardware-G mKj Hardware-mg~‡ni Criteria wba©viYmn Kw¤úDUv‡ii hveZxq Kv‡Ri 

mv‡_ Input/output hardware-mg~‡ni Kv‡Ri mgš^q weavb Kiv, Hardware-mg~‡ni hveZxq welqvw` 

ch©‡eÿY, wbqš¿Y I e¨e ’̄vcbv KivB Input/output software-Gi g~j jÿ¨ I D‡Ïk¨|  

 

Abykxjbx-9 

AwZmswÿß cÖkœ 

1| dvBj Kx? 

DËit- ci¯úi m¤úK©hy³ wKQz msL¨K Z_¨ ev †iKW©‡K hLb GKwU BDwbU wn‡m‡e we‡ePbv Kiv nq A_ev ci¯úi 

m¤úK©hy³ wKQz msL¨K WvUv BDwb‡Ui mg‡ek, †h¸‡jv wewfbœ Secondary storage device, †hgb- 

magnetic disk, magnetic tape, optical disk BZ¨vw` msiwÿZ _v‡K, Zv‡`i‡K dvBj (file) e‡j| 

Computer-G wewfbœ ai‡bi file i‡q‡Q, †hgb- txt file, doc file etc. 

2| dvBj wm‡÷g ej‡Z Kx eySvq? 

DËit- Z‡_¨i jwRK¨vj AM©vbvB‡Rk‡bi mv‡_ dvBj wm‡÷g m¤úK©hy³| GKwU Kw¤úDUvi wm‡÷‡gi wdwRK¨vj 

WvUv †÷v‡iR wWfvB‡m WvUv †÷v‡iR cybiæ×vi Kiv msµvšÍ KvRmg~n Acv‡iwUs wm‡÷‡gi †h Ask m¤úv`bv 

K‡i, Zv‡K dvBj wm‡÷g ejv nq|  

3| dvBj c‡q›Uvi Kx? 

DËit- dvBj read ev write operation-G e¨eüZ pointer wUB dvBj c‡q›Uvi| mvaviY Ae ’̄vq read ev 

write operation-Gi mgq pointer dvB‡ji ïiæ‡Z _v‡K| B‡”Q Ki‡j G pointer wU e¨envi K‡i file-

Gi †h †Kv‡bv location †_‡K Avgiv read ev write operation m¤úbœ Ki‡Z cvwi|  

4| Extension mn wewfbœ ai‡bi File-Gi bvg †jL| 

DËit- Executable (.exe) file, Object file (.obj), source file (.c, .p, .pas, .asm), Text file 

(.txt, .doc)  BZ¨vw`|  

5| dvBj Acv‡ikb¸‡jv ‡jL| 

DËit- File wb‡q wewfbœ ai‡bi KvR Kiv hvq| wb¤œwjwLZ Acv‡ikb¸‡jv D‡jøL Kiv n‡jv- 

(i) dvBj ˆZwiKiY (Creating a file) 

(ii) dvB‡j wjLb (Writing a file) 

(iii) dvBj cVb (Reading a file) 

(iv) dvBj Lyu‡R †ei Kiv (Searching a file) 

(v) dvBj gy‡Q †djv (Deleting a file) 

(vi) dvBj QvuUvB Kiv (Truncating a file) | 

 



6| Bit vector ej‡Z Kx eySvq? 

DËit- wW‡¯‹i Free space management-Gi GKwU c×wZi bvg n‡jv Bit vector| G c×wZ‡Z disk-

Gi Free space list-‡K Bit map ev Bit vector Øviv Implement Kiv nq| hw` disk-Gi †Kv‡bv Block 

free nq, Z‡e Zv‡K 1; Avi hw` Block wU allocated nq, Z‡e Zv‡K 0 (Zero) Øviv wbw`©ó Kiv nq|  

 

mswÿß cÖkœ 

1| Database Management System I File Processing System-Gi g‡a¨ cv_©K¨ wjL|  

DËit- WvUv‡em g¨v‡bR‡g›U wm‡÷gt KZK¸‡jv m¤̂Ühy³ (Interrelated) WvUvi GKÎxKiY I H WvUv‡K 

Access Kivi Rb¨ †h program e¨eüZ nq, Gme KvR‡K GK‡Î Database Management System 

ejv nq| KZK¸‡jv m¤úK©hy³ WvUvi GKÎxKiY‡K Database ejv nq| (Organized collection of data 

stored in a file that is database) 

Database Management System (DBMS)-Gi g~j D‡Ïk¨ n‡jv Database-G myweavRbK I `ÿZvi 

mv‡_ information msiÿY I Database †_‡K information cyiæ×vi (retriving) Kiv| Ab¨fv‡e ejv 

hvq, DBMS n‡jv Ggb GK ai‡bi File system, †hLv‡b information-‡K Structuring Kivi KvR 

m¤úbœ Kiv nq, †hgb- Index sequential file organization| †ewki fvM †cÖvMÖvgvi Information 

management-Gi G †j‡f‡j KvR K‡ib|  

dvBj wm‡÷gt †h c×wZ‡Z file msiÿY I file organize Kiv hvq, Zv‡K file system ejv nq| File 

system-Gi gva¨‡g file-G msiwÿZ data mn‡R Lyu‡R †ei Kiv hvq Ges cÖ‡qvRb Abymv‡i access Kiv hvq| 

File system, cÖ‡qvR‡b wewfbœ ai‡bi Data storage device †hgb- Hard disk ev CD-ROM e¨envi 

Ki‡Z cv‡i| File system-G dataÕi logical organization _v‡K Ges information management 

wb‡q Av‡jvPbv Kiv nq|  

Ab¨ K_vq, File system n‡jv Data storage, Organization, Manipulation Ges Data retrival-

Gi Rb¨ GKwU we‡kl ai‡bi Database hv O/S KZ©„K wbqwš¿Z|  

2| dvBj wm‡÷‡gi msMVb eY©bv Ki|  

DËit-  

(i) A¨v‡·m †g_W (Access Method) t G ch©v‡q File-Gi Logical record bv¤^vi‡K Logical byte 

address-G iƒcvšÍi K‡i| Gici Control-‡K Logical file system-G cvVv‡bv nq|  

(ii) jwRK¨vj dvBj wm‡÷g (Logical file system) t G ch©v‡q Symbolic file bvg‡K-Gi Abyiƒc 

(Corresponding) VTCC (Volume table of content) Gw›Uª b¤^‡i iƒcvšÍi K‡i| hw` Active Name 

Table (ANT)-G bvg cvIqv bv hvq, Z‡e Master directory I Subdirectory-Gi gva¨‡g Lyu‡R †ei Kiv 

nq|  

(iii) †ewmK dvBj wm‡÷g (Basic file system) t hw` GKwU file Av‡M †_‡KB active file G †Lvjv _v‡K, 

Z‡e G †ÿ‡Î VTOC GwUª bv¤^vi e¨envi Kiv nq| Avi hw` file †Lvjv bv _vv‡K Zvn‡j Active file table-

G Copy Kiv nq|  

(iv) dvBj AM©vbvB‡Rkb †KŠkj gwWDj (File organization strategy module: FOSM) t G av‡c 

Logical byte address wU Logical number I Offset-G iƒcvšÍwiZ nq| File map e¨env‡ii gva¨‡g 

Logical block number wU Physical block number-G iƒcvšÍi nq|  



hw` AvKvw•LZ block wU Av‡M †_‡KB buffer-G Ae ’̄vb K‡i Z‡e Logical record-mg~n Caller-‡K †diZ 

cvVv‡bv nq| hw` AvKvw•LZ block wU buffer G bv _v‡K, Z‡e Device strategy module wU Physical 

block-‡K call K‡i Ges read K‡i| read Kivi ci Logical record mg~‡n Caller-‡K †diZ cvVv‡bv 

nq| Avevi hw` write request nq, Z‡e Abyiƒc Physical block wU Allocation strategy module 

Øviv assign Kiv nq|  

(v) A¨v‡jv‡Kkb wm‡÷g †KŠkj gwWDj (Allocation system strategy module: ASM) t G‡ÿ‡Î 

GKwU gy³ Physical block-‡K gy³ file n‡Z AcmvwiZ Kiv nq Ges c‡i Zv g‡bvbxZ dvB‡ji dvBj g¨vc 

(Map)-G ¯’vcb Kiv nq|  

(vi) wWfvBm †KŠkj gwWDj (Device strategy module: DSM) t G ch©v‡q Physical block bv¤^vi 

Address format-G iƒcvšÍwiZ nq| Address format ej‡Z Device-Gi wmwjÛvi, bv¤^vi, U¨vK bv¤^vi I 

Physical record bv¤^vi BZ¨vw`‡K eySv‡bv nq| Gici cÖ‡qvRbxq I/O Command ̄ ’vcb Ges Zvici wbqš¿Y 

I/O wm‡÷‡g Mgb K‡i|  

(vii) BbcyU/AvDUcyU K‡›Uªvj wm‡÷g (I/O control systems: IOCS) t G ch©v‡q I/O channel e¨envi 

Kivi Schedule Kiv, I/O Command-‡K Initialization Kiv Ges Interrupt procedure cÖ‡mm Kiv 

nq| hLb I/O Acv‡ikb ‡kl nq, ZLb wbqš¿Y Caller-‡K ‡diZ cvVvq|  

 

iPbvg~jK cÖkœ 

1| wPÎmn File System Organization eY©bv Ki|  

DËit- GKwU eûavwcK cÖwµqv cÖ‡Z¨KwU avcB h‡_ó ¸iæZ¡c~Y©| mvaviYZ -‡K Abyhvqx mvZwU av‡c fvM Kiv 

hvq| GKwU Kivi Rb¨ GKRb bv‡gi mvnv‡h¨ GKwU cvVvq| D³ bvg MÖnY Ki‡e Ges Zvi Abyiƒc wbD‡gwiK 

Lyu‡R †ei Ki‡e| D³ Lyu‡R †ei Ki‡e| wbD‡gwiK MÖnY Ki‡e Ges GKwU cv‡e| -Gi dvBj e¨envi K‡i -Gi 

gvb †ei Ki‡e| Bbdi‡gkb Kivi Rb¨ ˆZwi Ki‡e Ges cwi‡k‡l -Gi Rb¨ wbe©v‡ni wmwWDj ˆZwi Ki‡e| -‡K 

Abyhvqx †h mvZwU av‡c fvM Kiv hvq, Zv wb‡¤œ ‡`qv n‡jvt 

(i) A¨v‡·m †g_W (Access Method) 

(ii) jwRK¨vj dvBj wm‡÷g (Logical file system) 

(iii) †ewmK dvBj wm‡÷g (Basic file system) 

(iv) dvBj AM©vbvB‡Rkb †KŠkj gwWDj (File organization strategy module: FOSM) 

(v) A¨v‡jv‡Kkb wm‡÷g †KŠkj gwWDj (Allocation system strategy module: ASM) 

(vi) wWfvBm †KŠkj gwWDj (Device strategy module: DSM) 

(vii) BbcyU/AvDUcyU K‡›Uªvj wm‡÷g (I/O control systems: IOCS) 

 

 

 

 

 

 

 

 



(i) A¨v‡·m †g_W (Access Method) t G ch©v‡q File-Gi Logical record bv¤^vi‡K Logical byte 

address-G iƒcvšÍi K‡i| Gici Control-‡K Logical file system-G cvVv‡bv nq|  

(ii) jwRK¨vj dvBj wm‡÷g (Logical file system) t G ch©v‡q Symbolic file bvg‡K-Gi Abyiƒc 

(Corresponding) VTCC (Volume table of content) Gw›Uª b¤^‡i iƒcvšÍi K‡i| hw` Active Name 

Table (ANT)-G bvg cvIqv bv hvq, Z‡e Master directory I Subdirectory-Gi gva¨‡g Lyu‡R †ei Kiv 

nq|  

(iii) †ewmK dvBj wm‡÷g (Basic file system) t hw` GKwU file Av‡M †_‡KB active file G †Lvjv _v‡K, 

Z‡e G †ÿ‡Î VTOC GwUª bv¤^vi e¨envi Kiv nq| Avi hw` file †Lvjv bv _vv‡K Zvn‡j Active file table-

G Copy Kiv nq|  

(iv) dvBj AM©vbvB‡Rkb †KŠkj gwWDj (File organization strategy module: FOSM) t G av‡c 

Logical byte address wU Logical number I Offset-G iƒcvšÍwiZ nq| File map e¨env‡ii gva¨‡g 

Logical block number wU Physical block number-G iƒcvšÍi nq|  

hw` AvKvw•LZ block wU Av‡M †_‡KB buffer-G Ae ’̄vb K‡i Z‡e Logical record-mg~n Caller-‡K †diZ 

cvVv‡bv nq| hw` AvKvw•LZ block wU buffer G bv _v‡K, Z‡e Device strategy module wU Physical 

block-‡K call K‡i Ges read K‡i| read Kivi ci Logical record mg~‡n Caller-‡K †diZ cvVv‡bv 

nq| Avevi hw` write request nq, Z‡e Abyiƒc Physical block wU Allocation strategy module 

Øviv assign Kiv nq|  

(v) A¨v‡jv‡Kkb wm‡÷g †KŠkj gwWDj (Allocation system strategy module: ASM) t G‡ÿ‡Î 

GKwU gy³ Physical block-‡K gy³ file n‡Z AcmvwiZ Kiv nq Ges c‡i Zv g‡bvbxZ dvB‡ji dvBj g¨vc 

(Map)-G ¯’vcb Kiv nq|  

(vi) wWfvBm †KŠkj gwWDj (Device strategy module: DSM) t G ch©v‡q Physical block bv¤^vi 

Address format-G iƒcvšÍwiZ nq| Address format ej‡Z Device-Gi wmwjÛvi, bv¤^vi, U¨vK bv¤^vi I 

Physical record bv¤^vi BZ¨vw`‡K eySv‡bv nq| Gici cÖ‡qvRbxq I/O Command ̄ ’vcb Ges Zvici wbqš¿Y 

I/O wm‡÷‡g Mgb K‡i|  

(vii) BbcyU/AvDUcyU K‡›Uªvj wm‡÷g (I/O control systems: IOCS) t G ch©v‡q I/O channel e¨envi 

Kivi Schedule Kiv, I/O Command-‡K Initialization Kiv Ges Interrupt procedure cÖ‡mm Kiv 

nq| hLb I/O Acv‡ikb ‡kl nq, ZLb wbqš¿Y Caller-‡K ‡diZ cvVvq|  

2| Disk-Gi Space Management c×wZ eY©bv Ki|  

DËit- ‡h‡nZz disk-Gi space mxwgZ, ZvB disk-Gi cy‡iv space-Gi mØ¨envi AZxe Riæwi| GRb¨ disk-

Gi Free space I Located space m¤ú‡K© Rvbv Avek¨K| Disk n‡Z †Kv‡bv file-‡K delete K‡i †dj‡j 

H Free space-G bZzb †Kv‡bv file ev data msiÿY Kiv hvq| ZvB Disk-Gi †Kvb AskwU free, Zv kbv³ 

K‡i Gi mwVK e¨envi KivB n‡”Q Free space management| mvaviYZ PviwU c×wZ cÖ‡qvM K‡i Disk-

‡i Free space-‡K kbv³ Kiv hvq, †hgb- 

(i) weU †f±i (Bit Vector) 

(ii) wj¼W& wj÷ (Linked List) 

(iii) MÖæwcs (Grouping) 

(vi) KvDw›Us (Counting)  

 



wb‡¤œ Free space kbv³ Kivi wewfbœ c×wZ¸‡jv Av‡jvPbv Kiv n‡jvt 

weU †f±i (Bit Vector) t G c×wZ‡Z disk-Gi Free space list-‡K bit map ev bit vector Øviv wba©viY 

Kiv nq| hw` disk-Gi †Kv‡bv Block free nq, Z‡e Zv‡K 1; Avevi hw` block wU allocated nq, Z‡e 

Zv‡K 0 (Zero) Øviv wbw`©ó Kiv nq| 

D`vniYt hw` †Kv‡bv disk-Gi 1, 3, 5, 7, 9, 11 block-mg~n free I 2, 4, 6, 8, 10, 12 block-mg~n 

allocated nq, Z‡e Gi Bit Map ev Bit Vector n‡e wb¤œiƒct 

0101010101010 ......................................... 

Bit map ev bit vector c×wZ ZLbB †ewk cÖ‡qvRb nq, hLb h‡_ó cwigv‡Y Main memory available 

_v‡K| G c×wZi myweav n‡”Q GwU †ek mnR c×wZ, fv‡jvfv‡e Abyaveb Kiv hvq Ges ª̀æZ free block Lyu‡R 

†ei Kiv hvq| GwU GKwU `ÿ c×wZ|  

wj¼W& wj÷ (Linked List) t G c×wZ‡Z free block-¸‡jv‡K GK‡Î Link Kiv nq Ges GKwU Pointer-

‡K disk-Gi we‡kl Ae ’̄v‡b free block-Gi ïiæ‡Z ivLv nq| cieZ©x‡Z 2q free block-Gi mv‡_ 1g free 

block-Gi pointer-Gi link, 3q free block-Gi mv‡_ 2q free block-Gi Pointer linked nq| Giƒc 

avivwU Pj‡Z _v‡K, hv wb‡¤œi wP‡Î †`Lv‡bv n‡jv|  

 

 

 

 

 

 

 

 

 

 

 

MÖæwcs (Grouping) t G c×wZ‡Z disk-Gi cÖ_g free block-G msL¨K free block-Gi address Rgv 

K‡i iv‡L| G‡Z cÖ_g (n-1) msL¨K block mvaviYZ free _v‡K| me©‡kl block wU Ab¨ n msL¨K free 

block-Gi address aviY K‡i Ges Giƒc cÖwµqvwU Pj‡Z _v‡K|  

G c×wZi cÖavb myweav n‡”Q GKm‡½ A‡bK¸‡jv free block-Gi address Lyu‡R cvIqv hvq|  

KvDw›Us (Counting) t G c×wZ‡Z ci¯úi msjMœ KZK¸‡jv Block allocated nq wKsev free nq| Giƒ‡cB 

cÖwµqvwU Pj‡Z _v‡K| †mRb¨ cÖ_g Free block address I KZ¸‡jv Block free Zv Count K‡i ivL‡Z 

nq| Gfv‡e cÖwZwU entry-‡ZB n-msL¨K _v‡K Free block I Zv‡`i Rb¨ address-I _v‡K| 

  

 

 

 

 


