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-CPU

.
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)background(demon.

-demon:.

-event.CPU

event.

-Silberschatz

CPU.

Interuptsystem call.

Interupt:

1. 

2. System Call
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Process:  
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readysuspend.....

RunningExecute
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.
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1.Resource manager)(

 
CPU 

 

dead lock 

   

....

2.

 

: 

.

)abstract(

highleveluser friendly.

tanenbaum:

Operating system as virtual machine 

Operating system as resource manager  

Extended machine.
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I \O:

  

:

- . ....

- .

- Driver.

Driver.

- busy waiting.

interupt)Interupt Service Routine(ISR

Intrupt handler.

:DriverInterupt.

DeviceInterupt Service Routine.
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:

1user programfile managerfopen.

2file manager

ControllerDriver.

3Driverprogram.

4DriverDriver.

Driver.

5.CPU

flopy intrupt routine.

6intrupt routine.file 

manager..

. 

2

 

Resource management:

 

:.

)request(

)allocation(

.scheduler.resource

allocatedeallocaterelease.
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:
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14:00 
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CPU

1(CPU2(3(process manager4(Scheduler

:
1.CPU

CPU

.
InstructionCPU.

CPUprotectionCPU386

)protected mode(.

:

1.real mode 

1. protected mode  

:

1.User mode 

2.)(kernel mode
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privillage Instruction:

privillage 
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)Interupt disable(

Direct Interupt

jmp.

program status wordpsw.

)(

:.

level.

34:00 

.
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: 

.

..

. 

:

1....

2.turnaround time.

3.offline .

4.Debug

: 

card reader

tape driveOS

.PL1 fortrancobol.

OStapesystem tape

Card readerLoad.CPU

.  

:batch. 
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batch :.

.

:Job   Program  Instruction

 
Command.

1. Instructionjmp  

2. commandinstruction.

3. Job : 

1.  

2. commandJCL)JCL(

3.  

    

. 
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//:

:

1....

2.turnaround time.

3.offline .

4.Debug

)CPU(

.

:

1401CPU1401

.7094.

1401.job

batch. 

Job:jcl. 

)7094(

.
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7094)job(.

.

JCL$$LOAD$END.......$FORTRAN

load. 

)(

1401.

.

: 

 

spool.

 

Spool : 

oflineSpool.

Spooloffline

 

.

Spool: simultaneous peripheral operations on-line

 

simultaneous : 

 

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

peripheral :

 
operations :

 
spoolingOnline Spooling.offline spooling

.

Spooling:

1. 

 

.

2. 

   

.

Spooling:

1. offline.

2. .

3. .

 

Parallel:

.

:
spoolingjobbatch

..
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:

 
:

:

1. IC

2. .

DOSDisk Operating System.

3. buffering interruptonline spooling.

4. onlineinteractive.

:
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Batch Multiprogramming:

batchbatch

 
.Multiprogrammingbatch 

Multiprogramming.

 
Load

  

.

 

. 

:

  

'

  

I/O'

 

CPU 

switch.

:

 

.

 

CPUinterrupt

 

.interrupterrorinterrupt

.

Non Preemptive:

CPU

CPUNon Preemptive)) (

(.

:NonPreemptive
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:
Exclusion.

MultiprogrammingCPU

.

57:00 

-eventI/O

:

1CPU)Busy waiting(

2CPU)Blocked ) ( asleep wakeup(CPU

.

:
asleep state)(CPUCPU

block.

)wake up(

Ready.

*Block

1I/O

2

3-

4

I/OI/O.

1:08:00 
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:
Multiprogramming

1response Time

2deadline

3CPU

:
CPU

1Batch

2Multiprogramming:CPU.online-spooling 

3Time sharing:switchresponse time

.

4Batch multi programming 

1:15:00 

:)26(

1.I/O Limmited) I/O Bound(I/O..

2.CPU Limmited) CPU Bound(.

:
I/O LimmitedCPU Limmited

.
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:

 

tape

CPU.CPU.

.

)CR (card readerCPUCPU

CRCPU.

.

1:35: 00
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: 

1)Interrupt(

2)Pooling(

1:38: 00

 

Poolingbusy waiting:

Poolingbusy waitingpooling

.busy waiting.

pooling:.

 Interrupt :Interrupt

.Interrupt.

1:45:00 

 

InstructionFetch 

 

.:

1.

2)Instruction(.

3)(

.

CPUInterruptInstruction.

InterruptInterrupt Service RoutinISR.

Interrupt ISRISR.
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.

.

Interrupt

.

CPUInterruptCPU

Interrupt.

2:03:00 

CPUCPUCPUACK

CPU

80255Data BusCPU

.

CPU
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)Interrupt controller(

.Programmable 

Interrupt ControllerPICPriority Base Interrupt Controller 

.

2:14:30 

:

1I/OPIC.

2-PICCPUInterruptdisable.

3PIC

 

)(

4CotrollerCPU

5CPU Instruction

6CPUPICInterrupt ACK

7PICData Bus

8CPUData Bus

9CPUPCPSW...stack.

10CPUN

11CPUISRNPC

12CPUISR

:
stack)stack(stack.

stack.stack data text

gapgap.
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.

OSOSPIC.

2:29:00 

7CPU

statusPIC.

CPU

I/O

.

Online spooling.

online spooling:

1CPUI/O

2Buffering 

3Interrupt)Interrupt(

4DiskRandom Access Diskspooling

tapeSpooling.tape.

SpoolingMultiprogramming.
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22 

Terminal:

offline

:

.online

)Response Time(.

Response Time.

Response Time

.

)online(Inter Active MultiProgramming.

CPU

.)Preemptive(CPU

Time sharing.

Time sharing:

time slice.

Interrupt.scheduler

.

:

1    .

2I/OCPU.

3CPUCPUProcess 

overheadcontext switch.

13:30 
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:
CPU

  

:Timer.

Timer

CPU)IC(

InterruptPIC.PICCPUscheduler

dispatcher.

:interrupt

.OS.
OS..

:N.q..

1(nq2( (n-1)q3()0(4(

 

4.Time sharing

Time sharingCPU

.

.
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36:30 

:

VLSI.

PC.

PC.

:

1work stationwin95, win98 

2network operating system

3Distributed Operating SystemDOS.
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//:

Distributed Operating SystemDOS:

:.)(

......

.

)(

call by namecall by address.

 

DOS / call by name (Distributed Operating Systems) 

 

NOS / call by Address (Network Operating Systems) 

Dos Nos :

1. DOS.NOS.

2. DOSsingle 

systems image.

15:00 

Transparency:

 

Transparency

.

DOSKernel 

DOS)DS(Distributed System

.
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)kernel(

application)Middle ware(.

)Transparency(

.web

OS.

:

MultiProcessing System:.More than one 

CPUMultiProcessor.

Embedded Systems 

 

Embedded operating systems:

)special purpose(

=Embedded 

OS.O.S

.

29:50   
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-Real Time O.S:

  
:)Dead line(. 

.

.

10/3service Time.

Dead line = 1sec   

service Time = 0/3 sec  

7/0)LAXITY(

 

Laxity = Deadline – Service Time 

Dead line.

.

)hard real time , soft real time(

.
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41:00 

:

System call:)(

1)(S.O.

2.

.

privilege.

Trap Instruction.

.

System callSVC(supervisor call)

 

kernell call

Monitor call.APIApplication Program Interface.

APILibrarysystem call.

50:00 

133

 

)(

 

)(

:

  

. 

100

 

2000))

exeption( (.
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I/Ofile manager

system call.

I/OI/O.

:

1I/O 

2:Ram parity error 

3)(

4restart

 

1:00: 30

 

hultCPUCPU.

:

1APISystem call.

 

.

 

.

2exception

3user. 

 

: system call 

 

.Dos

system call.
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Systemcallexeption:

.

1-OSOSCPU

Trapexeption.

I/OI/O

overflow

CPUexception

.

program check.trapexception.

 

TrapTrap

.instructiontrap

system call.

2-

 

OS.Systemcall 

3-.

.1:14:00
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38

:
job

 

job.

jobjcl.

job

 

process creation:

Job schedulerjobjobjobtext)(

.

IPpswsp...CPUpcb,....

:

1=Core Image--

2=PC,SP,Reghard ware 

3PCB=

==!

:process creation.

...Process context.

Context.
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1:30:00  

:

1)(

2execution part)) (stackPCB(

3Resource

unix

init.

.

90PCB.

)Process table(PCB.

core memory:

= Main Memory Image  = Ram Image  = Core Image 

)block Ready(....

...Job.

1:46:00 
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:

:

unix......

)pipe(:44

pipefile

.

Cat  A > grep  FF            

>redirect. 

23

:

Shell

.

shellcommand interpreter

.
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#Define TRUE 1 

while (TRUE){     //repeat forever  

read_command(command,parameres);// 

  
if(fork()!=0){ //

 
fork .

    

//

     

//

   

waitpid(-1,&status,0);  // 

  

} else {   

execve(command,parameres,0); // 

    

//  

  

} 

} 

fork.

pcbid.Forkid

ididid.id

elseif.

shellchess.

2:

1wait for a child processterminate.

OSexit.

2shell) .multi tasking(

:shell.
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36 :00 

)(

:

Monolithic.Monolithic.

Dijkstra.

1.Monolithic:
simple structuring model for a monolithic system.

MonolithicModularityFlexibility Reliabilitymainbilityrecovery , 

maintenance.Monolithic

.MonolithicPerformance)() .

(.

.
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The 11 steps in making the system call read(fd, buffer, nbytes). (This item is displayed on page 43 in 
the print version) 

2.

.567

..

:

 

encapsulation

.

 

)(

...
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//:

3.:

03:00 

)VM(1970IBM.

.

VMVMM)Virtual Machine Monitor(

VM/370n.

 

..

.

 

.

.

VMVMVM

VM.

 

VMOSOSresource Manager.VM

.

.

 

VM.VM

.
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14:30 

VMDos

CPU.

8086.Dos 

.VMVMCPU

.

I/O.

VMjava virtual machinevirtual machine monitorprocess 

virtual machine.process

.VM.VM

JVMrun timeinstruction

.

4. Exokrenel

VMExokrenel.ExoKernelvirtual machine monitorVM370

.0

1000A10002000B...A200200

B2001200.VMVM

ExoKernel

.

CMSCMSsystem call

.CMSI/O...

VMI/OVM

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

.CPU

exception..

VM

.

21:30 

5.-Micro Kernel - Client –Server

..

.n.

serverclientRequest / ReplyMessage Passing.
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:

1-system call.M.

2-) .Recive.(Recive

any.)

sendRecive(.

3-

anyrecieve

.

4

system call.

4.20

monolithic.

37:00 

Debug.Bug

...
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.

.

.

Message Passing

.

:

1

2

3

4I/O.
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47:00 

:Concurreney. 

:

1. .

2. forkunix

3. 

4. )batch proccess(

:

1. )(Normal exit 

2. )(error exit 

3. )(fatal error.

4. kill 
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Orphan Process 

orphan process)kill(.

.

.

1:37:00  

24 

:

Running:

  

.

Ready:CPU

 

CPU.

Block:I/OCPU

.
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:)(

1. 

 
I/Owait for an event

2. Time out  high priority arrival

3. Dispatch

4. wake up )( the event Dccured

5. 

 

. 

:ready

ready queue

.

:job schedullar.

:

:CPU schedullar 

 

CPU schedullarDispatch

.PCBCPU

PCB.

 

time out.

 

time outPCBready.

 

)

 

page fault(block.

 

wake up.

 

readyswap 

out.readysuspend readyblock
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suspend block.

 
suspend blocksuspend ready

wake up. 

: 
suspend blockready:

1( 

2( memory scheduler..

 

.suspendsuspend ready.

 

exitrunningterminate.

 

).mail box , pcb,(...

 

jobjob schedullaradmission schedullar

suspend Ready. 

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

1:00:00 

Context Switch)) ((
process switch.

Time sharing.Timer.

.

:

1( TimerPIC.

2( PIC.

3( PICCPU.

4( CPU.

5( CPU)PSW,PC(Stack.

6( CPUPICInterupt Ack.

7( PICDatabus.

8( CPUDatabus.

9( CPUNISRTimer.

10( CPU PC.

11( Kernel ModeUser Mode.

.

OSSwitch:

12( PCB.

OS PSWPCStackpop

 

PCB.

:PCInterrupt RoutinePC

PCPCBPC)5(Stack
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popPCB.

 
PCB.

13( update.RunningReady

.PCBupdate.SP.

.

14( Stack.SPStack.OS

Stack.

15( CPU Scheduler.

16( CPU Scheduler.

17( )return(.

global)Dispatcher,(....

18( Interrupt routineStack.SPPCB

CPU.

19( PSW, PCStackPCBStack

.

:PCPSWStack CPU

      PCCPUCPUinterrupt routine

 

      interrupt routine.

20( PCBCPU.

21( PCBUpdateReadyRunning 

22( stackCPU

..
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:
CPUStack.

Stack....

1:45:00 

)Threads(

Multi Threading)Single thread(

.

.

:

.

sequence.

instruction.

..

.

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

Function.

I/O limitedoverlap.

.

File serverI/O

I/O.

overlapI/O.

.

.

Stack.
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//:30

:

 
CPU.

 

.

 

.

 

Modularity)(

 

)(.

.

3:30 

1.             

2.     O/I     

3.     

4. )(

5. 

  

.

.

.Fork

.

. 
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1. )Kernel Level Mode( : .

2. )User Level Mode( : Package

Run Time System.

3. 

.

Single Threadmulti Thread.

20:20 

:

1. .

.

2. )(

3. )(

..

:

:

1. .

2. .

3. OS

.
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): (

1. .

2. .

3. 

.

:

1. .

2. .

)(

......

36:30 

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

45:50 

:

1. Data Communication)(

 

Share Memory

 

Message Passing

 

Pipe

 

File sharing 

2. Synchronization)(

3. Race Condition)(

4. Mutual Exclusion

 

58:00 

:

: 

 

.

.

.1:07:00

 

-BAA

X.BX.

)BA. (

:

1. Busy waiting.
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2. .

3. SleepWake up.

.

4. Wake up.

:

 

.

 

.

:

1. Data Communicationflag

2. 

3. )(

PB.

2Time out3PAWake up.

4.
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:
BAAB.

:
Race Condition.

:
)(..

Bug.

1:44:30 

:
BSleep

:C..

4:

1. mov reg1,flag 

2. cmp reg1, 0             

 

3. jnz cmp-det   

 

4. call sleep   

 

5. cmp-det: 

1:54:00 

:

.
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1:flag

.

2:CMPCompare.

3:JNZprogram counter.

)) ((

123)critical section(.

Critical Section):(.

.

):(.

)(.

2:15:00 

:

2 .

2 .

2 .

:.

:DeckerPetersonTslSwapStrict All 

..

2:23:30 
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2:25:00 

Mutual exclusion

.

Interlock)) (conflict(.

:
Mutual exclusion

cs

4) :(99

3. )(

3. CPU) .generality(

3. )

) (.Condition Progress(

3. ) .bounded waiting(

.

.

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

:

1.:CSDisable InterruptCS

Enable Interrupt.

:

 

.

 

.

..

2:52:30  

2.:

Lock.CS

CS.

CSCS.

LockCS.

while(turn){  
while(lock==1)   (1)   

lock=1;      
     critical_region();                      
     lock  = 0;                               
     noncritical_region();                      
}                                         

)1(CPU.
CSCS.

time sharing.

)(Critical section.

3:02:30 
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3.:

.

while(TRUE){     while(TRUE){   
while(turn != 0)              while(turn != 1)  
critical_region();          critical_region();  
turn  = 1;                     turn  = 0;  
noncritical_region();              noncritical_region(); 

}                                } 

            (a)                           (b)  

:

1. 

.

2. Busy Waiting..

:.
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//:

4.:

PA :         PB : 

Enter- region (0);      Enter- region (1); 

Critical-Section();      Critical-Section(); 

Leave-region(0);      Leave-region(1); 

non-critical-section (0);     non-critical-section (1); 

#define FALSE 0 
#define TRUE  1 
#define N     2                      /* number of processes */ 

int turn;    /* whose turn is it?    */ 

int interested[N];                   /* all values initially 0 (FALSE)*/ 
void enter_region(int process)       /* process is 0 or 1 */ 
{ 
     int other;                      /* number of the other process */ 
     other = 1 - process;            /* the opposite of process */ 
     interested[process] = TRUE;     /* show that you are interested */ 
     turn = process;                 /* set flag */ 
     while (turn == process && interested[other] == TRUE) /* null statement */; 
} 
void leave_region(int process)       /* process: who is leaving */ 
{ 
     interested[process] = FALSE;    /* indicate departure from critical region */ 
} 

                                                                                                                              

.

.

1. Busy Waiting

Busy Waiting.

2. Trace.

3. .

4. Starvation)(..

5. 

.
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6. 

.

7. Busy Waiting..

8. .

:p0p1

#int x=0; 
#int f1=1; 
#int f0=1;  

///p0//////////////     ///p1//////////////// 

while (true)      while (true) 
{        { 
     f1 = 0;         f0 = 0;             
     x = 1;           x = 0;       
     while (x && !f0)      while (!x && !f1) 
          C-S();        C-S(); 
          f1 = 1;        f0 = 1; 
          N-C-S();       N-C-S(); 
}        } 

.

Interested (0) --> F0                                                 

Interested (1) -->F1   

52:00 

5.TSL)(

) .Lock(Test lockSet lock

.

While (trun) {                                                                                                         

while( lock = 1) ;   Test lock                                                         

lock=1;                     Set lock                                                     

C-S(1);                                                                                                                           

Lock = 0;                                                                                                                         

N-C-S(1); 

}                                                                                                                                    
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:

1. :1-2-.

2. .

test&settest & set locktsl.

Test lock + set lock = > test & set lock 

 

enter_region: 
        TSL REGISTER,LOCK       |copy LOCK to register and set LOCK to 1 
        CMP REGISTER,#0         |was LOCK zero? 
        JNE ENTER_REGION        |if it was non zero, LOCK was set, so loop 
        RET                     |return to caller; critical region entered 

leave_region: 
       MOVE LOCK,#0             |store a 0 in LOCK 
       RET                      |return to caller  

 

CSLock

.

1:17:00 

PCB

PCB

.
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:

1. )(

.

2. Busy Waiting.

3. .

14272-TEST AND SET LOCK

.enter-region

mov reg,1 

xchg reg,lock 

tsl

Lockset

.

enter- region( ) ;                                                                                   

mov reg ,1;                                                                                                                    

exchg reg , lock;                                                                                                             

cmp reg , 0;                                                                                                          

Jnz  enter-region( );                                                                                                      

ret; 

1:29:45 

1:33:00 

3:

 

swap 

 

TSL 
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Busy waiting

1. CPU

2. )106(

HL

L -> 

 

H-> 

 

HCPUL.

LCPU..

1:44:00 
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:

Busy waiting

: 

107

N.

.

#define N 100                           /* number of slots in the buffer */ 
int count = 0;                          /* number of items in the buffer */ 

void producer(void) 
{ 
     int item; 

     while (TRUE){                       /* repeat forever */ 
          item = produce_item();         /* generate next item */ 
          if (count == N) sleep();       /* if buffer is full, go to sleep */ 
          insert_item(item);             /* put item in buffer */ 
          count = count + 1;             /* increment count of items in buffer */ 
          if (count == 1) wakeup(consumer); /* was buffer empty? */ 
     } 
} 

void consumer(void) 
{ 
     int item; 

     while (TRUE){                        /* repeat forever */ 
          if (count == 0)(1) sleep();     /* if buffer is empty, got to sleep */ 
          item = remove_item();           /* take item out of buffer */ 
          count = count  1;               /* decrement count of items in buffer*/ 
          if (count ==N  1) wakeup(producer); /* was buffer full? */ 
          consume_item(item);             /* print item */ 
     } 
} 

                                                                                                                                                                                                                                                                                

)1()(

2:02:50 

2:07:00 

:)if count ==1()if count >0(
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.

:Wakeup.

wakeup1

.

1.

108:

2.

 A ---wakeup--->B-------------C 

A,BB,C.AWakeupBB

1.BB,C

1.

22.

Wakeup

1countcount

.
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2 

: 

108

wakeup.

wakeup.

wakeup.

wakeup

.wakeup.

Wake up:

1. 

2. 

wakeupsleepUPDOWN.

wakeup ~  UP                                                                                                                   

sleep  ~  DOWN 

sleepwakeup:

1. wakeup.

2. .

.

109.

)1-2-(UPDOWN 

UP.

Down.
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Struct semaphore{  

int count = initial value;  

int queue[N] = initial value; 

}s;  

void down(semaphore s){ 

if (s.count>0){  

s.count = s.count-1; 

}else{   

place the process in s.queue;  

block the process; 

} 

void up(semaphore s){ 

if (s.queue is empty){  

s.count = s.count+1; 

}else{   

remove a process from s.queue;  

place the removed process in ready queue; //wake up selected process 

} 

 

).(

 

upDown

.

 

blockedReady

.

 

.
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:

Down  ~  wait   ~  p 

UP   ~  signal  ~  v 

:

1. )(

2. Down 

3. UP

)

(.

.

23:30 

::

1:Semaphor      S = 2   

...                                                                      

2: Main {      

...                                                                                                           

3: Down (S) ;  

...                                      

4: UP (S);  

... 

5: S.count + + ;  

... 

6: if(s.count<0)UP(S); 

} 
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1. .

2. Downup.

3. count.UPDOWN

) .(

:

3.

1. .

2. DownUP.

3. .

.     35:50

MutexMutex = n.N

Mutex = Q.

Mutex =1.37:30

semaphore mutex = 1;   
void p1() 
{ 
     while (TRUE){                     
          down(&mutex); 
           //

 

          c_s(); 
          up(&mutex); 
           //

 

          n_c_s(); 
     } 
} 

void p2() 
{ 
     while (TRUE){     
          down(&mutex);              
          c_s(); 
          up(&mutex);                             
          n_c_s(); 
     } 
} 

LearnElement.ir
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:

:
.

.

3-.

CPUblockedreadyCPU

.

mutex count14P7p4p3p2.P2

downmutexCSCS.

P3P3Down

CSP2

P4CSP4P2

UP.

count..

.

P7CSCS

CS.P7

P4mutex.
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//:

:

111

100:

:

1. ):(mutex1.

2. fullempty.

#define N 100                          /* number of slots in the buffer */ 
typedef int semaphore;                 /* semaphores are a special kind of int */ 
semaphore mutex = 1;                   /* controls access to critical region */ 
semaphore empty = N; //Y in sound      /* */ 

semaphore full = 0;  //X in sound      /* 1 */ 

void producer(void) 
{ 
     int item; 

     while (TRUE){                     /* TRUE is the constant 1 */ 
          item = produce_item();       /* generate something to put in buffer */ 
          down(&empty);                /* - */ 

          down(&mutex);                /* enter critical region */ 
          insert_item(item);           /* put new item in buffer */ 
          up(&mutex);                  /* leave critical region */ 
          up(&full);                   /* */ 

     } 
} 

void consumer(void) 
{ 
     int item; 

     while (TRUE){                     /* infinite loop */ 
          down(&full);                 /* */ 

          down(&mutex);                /* enter critical region */ 
          item = remove_item();        /* take item from buffer */ 
          up(&mutex);                  /* leave critical region */ 
          up(&empty);                  /* */ 
          consume_item(item);          /* do something with the item */ 
     } 
} 
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3. )(

full.countn.

4. ifif

.

39:40 

:

1. 

.

2. .

3. .

monitor example  
integer i;  
condition c;  

procedure producer (x);  
.  
.  
.  
end;  

procedure consumer (x);  
.  
.  
.  
end; 

end monitor; 

4. )(.

50:50 

5. System call

System call)UP , Down(

6. system call

.
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7. )(UPDown

.

2:

1. Encapsulation

)(

.

2. :..

) .ReadyRunning

block(..

1:08:00 

 

.Sleep / Wake up

)Down / UP(

.Wait / Signal

.

.

 

.

 

:

1. )(

2. )

(

3. 

.
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1:30:00 

 
107117

112.

monitor ProducerConsumer 
     condition full, empty; 
     integer count; 

     procedure insert(item: integer); 
     begin 
          if count = N then wait(full); 
          insert_item(item); 
          count := count + 1; 
          if count = 1 then signal(empty) 
     end; 

     function remove: integer; 
     begin 
          if count = 0 then wait(empty); 
          remove = remove_item; 
          count := count  1; 
          if count = N  1 then signal(full) 
     end; 

     count := 0; 
end monitor; 

procedure producer; 
begin 
     while true do 
     begin 
          item = produce_item; 
          ProducerConsumer.insert(item) 
     end 
end; 

procedure consumer; 
begin 
     while true do 
     begin 
          item = ProducerConsumer.remove; 
          consume_item(item) 
          end 
end;  

.
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downupwaitsignal

1. Wake up

wake up.

2. .

3. Support.++C

Java#C.
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2

:

:

  

send.

Stack

.

Dreceive

PsPd.

.

.

Recive(any,&N) 
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Receivesendreceive

1( .

2( Busy Waiting.

Blocking:

3:

1( ..
22:10 

2( .
.

polling.
3( 

..
.Busy Waiting.

 

Blocking)1(.

Buffering:

:

1. receive

.

overwritereceive.

receive.

2. )Mail box(

..

Mail box..

send..
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.

- receive

.

- receive.

receivesendreceive

)(.

- send

sendnon-buffer blocking

- send

.

:

 

)Rendezuous(:

blocking..

.
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:

#define N 100                      /* number of slots in the buffer */ 

void producer(void) 
{ 

int item; 
message m;                    /* message buffer */ 

while (TRUE) { 
item = produce_item();   /* generate something to put in buffer */ 

receive(consumer, &m);   /* wait for an empty to arrive */ 
build_message(&m, item); /* construct a message to send */ 

send(consumer, &m);      /* send item to consumer */ 
} 
} 

void consumer(void) 
{ 

int item, i; 
message m; 

for (i = 0; i < N; i++) send(producer, &m);   (1) /* send N empties */ 
while (TRUE) { 

receive(producer, &m);            /* get message containing item */ 
item = extract_item(&m);          /* extract item from message */ 
send(producer, &m);               /* send back empty reply */ 

consume_item(item);               /* do some1thing with the item */ 
} 
} 

) .(

)1(.

:Item.

:receive.

100

.

)(TSL....

..

1:16:00 
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IPC

123

.

1:20:00  

:

CPU Burst:CPU.

:ACPU Burst TimeCPU LimitedBCPU Burst 

TimeI/O limited

:CPU

1. 

2. Interrupt Rutin

3. Busy Waiting 

4. background.

:CPU.

 

schedullar

1. exit.

2. block.
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3. interrupt timerschedullar.

time sharing 

4. I/O Interrupt) .(

5. ) .(. 

.

:

1. 

2. )(

3. 

:

.

.

:

1. ): (

.

2. :.

3. :.

:

1. ): (true put

2. )(:

turn around time 

3. CPU:CPU)(
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switch.

:

response time.

:

:.

:

:

 

.

 

response timeturn around time

.       

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

/ /:

:

FCFSFirst come First set:

.

:

1. 

2. 

3. non preemptiveCPU

CPU

.

4. 

:FCFS

:342
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21:00 

 
CPU

FIFO.

 
. 

 

33:00 

SJFShortest Job First:

 

) .(

 

:)(

 

black box.

 

)Aging(

:

1. .

2. .

.

:

 

.

.

         A                                     D               C                      B              

0----------------------------------8----------9----------------11-------------------14 

waiting time 
)(turn around time 

   

8-8=0 0-0=0 8-0=8 8 0 A 

13-3=10 11-1=10 14-1=13 3 1 B 

9-2=7 9-2=7 11-2=9 2 2 C 

7-1=6 8-2=6 9-2=7 1 2 D 
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TT=

WT=TTST

AWT=ATTAST

Average=9.25  AWT=9.25-3.5=5.75 

fifo 

         A                                     D               C                      B              

0----------------------------------8----------9----------------11-------------------14 

waiting time 
)(turn around time 

   

8-8=0 0-0=0 8-0=8 8 0 A 

  

11-1=10 3 1 B 

  

13-2=11 2 2 C 

  

14-2=12 1 2 D 

 

ART= (Average Response Time) = ((8-0)+(11-1)+(13-2)+(14-3))/4=10.25                                                                           

 

AWTART) ATT(SJFFCFS.

.

 

:RR, SJF, FCFS(FIFO) ,MLFQ(FB) , SRT 

-SJFFIFO

a <= b <= c <= d 

waiting time 
turn around time 

   

a a+b-0=a+b b 0 j1 

a+b a+b+c c 0 j2 

0 a a 0 j3 

a+b+c a+b+c+d d 0 j4 
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        j3                           j1                            j2                       j4              

0--------------------a------------------b-------------------c-------------------d 

ATT = ART = (4a + 3b + 2c + d)/4 

AWT = (3a + 2b + c)/4 

AWTATTa

d.

.

SJF

.

:
1. SJFmin.

2. SJF.

3. SJFmin.

4. SJFmin.

Min

.

SRT

Shortest Remaining Time:

  

SJF.

 

.

 

.

 

).(
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Switch

.

          A               B               D                  B                     C                               A 

0----------1----------2----------3--------------5-------------7-------------------------14 

   

8->7 0 A 

3->2 1 B 

2 2 C 

2 2 D 

(14 + 4 + 5 + 1 )/4=7.5 

1:09:50 

HRN    highest  Response Ratio Next)(

 

.

 

.

W:

S:

=  (W+S)/S = W/S + 1 

)1(+.

.

 

:

1. 

2. W/S. 
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                         A                                  B                 D                     C         

0-----------------------------11------------15----------17-------------20 

waiting time 

   
0-0 =(11-0)-11=0 11 0 A 

11-6 =(15-6)-4=5 4 6 B 

12-8 =(20-8)-3=9 3 8 C 

15-10 =(17-10)-2=5 2 10 D 

11W/S:

W/S(B) = (11-6)/4 = 1.25 

W/S(C) = (11-8)/3 = 1 

W/S(D) = (11-10)/2 = 0.5 

15:)(

W/S(C) = (15-8)/3 = 2.3 

W/S(D) = (15-10)/2 = 2.5             --> 

  

AWT=19/4=4.75 

 

WSW/S.

SJF.

4. S:WW/S

FCFS.

5. FCFSSJF.wait.

.

6. SJFFCFS.

7. W/S.

-FCFS.
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-ARTAWT

ART , AWT :    SRT <= SJF <= HRN <= FCFS 

2

Round Robin)(
Round robin: preemption at time slice 

:

1. Time out

2. Terminated 

3. Blocked

:

1. 

2. 

3. 

4. )fairness(

5. )(

6. .

LearnElement.ir
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:

 
RRFCFS.

 
RR.

 

:).(

.

 

FCFS.

..

 

.

 

)Uniqe(CPUCPU

.

 

20100.

21:40 

:RR:q = 20mss = 10msCPU

1. 2/3 

2. 2/3 

3. 2/3 

4. 
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:
2

2/3.

:.

:RRqsI/OR.

q = srqI/O

1. 50%

2. 50%)(

3. 

4. 100%

:50%.

.CPU 

burst timeq.
46:30 

-nRRq = s

( n- 1 ) q  

-q = s

nq 

(n-1)q 

 

q 

   

-2q

:

2nq 
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I/O

:

2(n-1)q 

:RR.

1:00:30 

RR:

-Time SharingRR.q = 1s = 0)T =2.(

:.

1:02:20 

        p1          p2          p1            p3          p2    ^      p4          p1    ^      p3         p4     ^      p3    ^ 

0--------1--------2--------3--------4--------5--------6--------7--------8--------9--------10-- 

   

3->2->1 0 p1 

2->1 0 p2 

3->2->1 2 p3 

2 3 p4 

:RR

.
-Time SharingRR.q = 1mss = 0

  

6->5->3 0 A 

2->0 1 B 

4->3->2 6 C 

2->1 8 D 
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1ms.CPU sharing

CPU.

.

       A                A,B      ^      A            A,C         A,C,D      ^       C,D      ^     C        ^  

0--------1-------------5--------6----------8------------11----------13--------14- 

1:28:10 

)(

:

 

policy.

 

.

.

:

)144(

1. .

.

.

2. CPU)(

.

3. 

.

4. :
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.

.

.

5. CPU.

1:38:00

 

6. I/O LimitedCPU.

.

I/OCPUI/O.

CPU.

 

7. F.F.

.

8. MLQ)146(Multy level queue 

012......

.

.

. 
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//:

19:00 

:

:

Multiple Queues 

MFQ (MLFQ) Multilevel Feedback Queues 

 

FB (Feed back)  

 

.

.
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:

1. ) .(

2. ) .(

.

.

JOBRR100

.

  

1 1q 

3 2q 

7 4q 

15 8q 

31 16q 

63 32q 

100 64q 

) .(

 

I/O Limited.

 

:.

 

.Feed back

.

37:50 
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:62711238

.CPU

.

 

T – T = 

 

ART = 3 + 7 + 13 + 19 + 32 + 33.6 = 17.83 

48:30 

50:00 
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.0006910.

TT=

(3 +  4 + (13-9) + 19 + (32-6) + (33-10) ) / 6 = 79 / 6 = 13.1                                                      

1:18:20 

.

8ms16ms

FCFS.

FB:

5. 2i_FB 

2i:.

6. i_FB    
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ifeed back.

7. 1_FB  

1feed back.

FBRR..RR.

.

1:28:50 

SPN

shortest process next    

SJF.SJF

.

SPNAging.

.

- -Aging1/2 

aT0 + (1-a)T1                            ½T0 + ½ T1  

T5 =    ½T4 + 1/4 T3 + 1/8T2 + 1/16 T1 + 1/16 T0 

T5 =    ½T4 + 1/4 T3 + 1/8T2 + 1/16 T1 + 1/16 T0 

:

T5 =   ( ½ T4 + ½ ( ½ T3  + ½ ( ½ T2 + ½  (  ½ T1 + ½  T0 )))) 

-Aging½

:

60 , 90 , 45 , 30 , 70 

(60+90)/2= 75   

(75 + 45)/2=60     

(60 + 30)/2=45       

(45 + 70)/2=57.5 
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1:45:00 

-1/3:

1/3T0  + 2/3 T1 

T5 =  ( 2/3 T4 + 1/3 ( 2/3T3  + 1/3 ( 2/3 T2 +1/3  ( 2/3T1 +1/3  T0 )))) 

60 , 30 , 45 , 90 

1/3(60)+2/3(30)=20 +20=     40     

1/3(40) +2/3(45)=13.3+30=  43.3           

1/3(43.3) + 

2/3(90)=14.4+60=74.4 

2 

:

:

Guarantied Scheduling  

CPU..

CPU

.

--RR)(

RR.

.

17:20 
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):(Lottery 

Time sharing.

.

.

:.

7-10 4-6 2,3 1 

 

4 3 2 1 

 

P4 P3 P2 P1 

 

:

1. .

2. ).

(

3. .

.

4. )ticket passing.(P3P2.P3P2

P3P2.

8. ..

5. 

.
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3 7:50 

:

FSS ( Fair share scheduling) 

.

User2 User1 

E A , B , C , D 

:

A E B E C E D E .... 

)WFSS(2:

A B E C D E A B E C D E …..   

FSS

.

RR.

41:20 

:

)Dead Line(.

laxity.

Dead line = laxity + process time 

1. --<)(

2. --<ICU

1. :
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--<.

 
2. :

3( 

..

*Dead Line.

)periodic(

 

Pii.

Ci

5s2s.2/5

1K)(.
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54:30 

Rate Mono Tonic Algorithm

153 

 

.

 

.

 

.

P1: 10 --------Dead line-----> 0.1 

P2 : 2 ---------Dead line-----> 0.5 

EDF

 

Rate.

 

Dead Line.

Least Laxity

 

..

 

service time

.
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:

 
:

.

::

 

T12 : 3 T11 : 2 P1 

 T23 : 1.5 T22 : 2 T21 : 1 P2 

:0 

ii-1

RRq=3

FCFS

 

         P1 |        p2              |          P1     ^|         P2        ^|  

         T11      ^|    T12   |       T21 ^|        T22     ^|         T12    ^|        T23       ^|             

 0------------2-------3-------4-----------6----------8-----------9.5--------- 

ART= (2+4+7+5+7.5)/5 = 5.1      

155.

) .PossibleNot Possible(
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/ /:

:
1. I/O

2. 

I/OI/O:

1. I/O:I/O

)system call(.

2. I/O:I/OI/OCPU.

19:10 

28:20 

 

track.

 

.

 

.
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head.

 
Head.

3:

1. .Seek

seek time..

2. Rotational 

Latency.

3. headTransfer Time.

 

.

 

.

33:30 

Seek Time:

1. 

2. 

3. 

nk.
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2012.3

.seek time8*3.

 
AveMin.

seek time10seek time5

seek time

.

37:00 

Rotational Latency:

.

.

6000:

6000/60= 100

 

= 1/100= 10

 

 Average rotational latency = 5 msec 

transfer time:

) =) / () * (

(
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:24kb.82kb

6000rpmMin2ms15ms

.

:

Ave. Seek Time + Ave. Rotational + Transfer ( 8Block)     

           15ms                     5ms                  8/8 * 10ms   

:

Min Seek Time +Ave. Rotational + Transfer (4Blook)                                    

            2ms                       5ms                  4/8 * 10ms   

15 + 5 + 10 + 2 + 5 + 5 = 42ms                                                                                            
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54:20

 
Raid : Redundant array of Independent  disk   

Raid)Stable storage(

.

Raidraid0raid5.

RAM Disk  

)(

.

Ram Diskseek Time.
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1:00:00

 
345 

CPURAMPC

seek time.

DOSDisk Operating System

..

.

50.

seek time.

100

:

1. FiFoSeek 

Time.2100.

.

2. )()shortest seek Time FirstSSTF(

:Ave Seek Time)min(

:.

.

3. 

1:18:00 

.
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:

 
Ave Seek Time.

  
scan.

Silberschatz40100

Look.

4. CScanCircular Scan

100

.

.

seek time

rotational latency.

.

:

.

.

.

.
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:

.

 

FScan:.

 

Nscan:n.

1:45:00 

- -221260241230130

.250.3.

FCFSSCANSSTF

FIFO: 

3 * ((250-130) + (230-130) + (241-230) + (260-241) + (260-221))= 289*3 = 867 

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

SSF: 

3 * ((250-241) + (240-230) + (230-221) + (260-221) + (260-130))=  594 

SCAN: 

:

3 * ((260-250) + (260-130))=  420 

2 
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Dead Lock

297 

.

..

1. .

2. 

3. 

.

 

Resource Dead Lock.

 

Communication Dead Lock.

 

.
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::

 

1 R1P1P2. 

CPU

.

20:50

 

:

 

)Non Preemptive(--<

 

)Preemptive(CPU--<.

CPU.CPU.

2 R1P1P2.

:

 

Mutual exclusive--<CPU

.

 

Non Mutual exclusive--<

.

.

31:45
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3 kill.

.

.deadlock 

recovery.recovery.
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:

298

:

1. )(

2. :partial allocation

hold & wait.

3. )(

4. 

.
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-

 

1. 

2. 

3. 

4. 

)BR3(

.

1:03:00 

:

301 

1. )ostrich: (

.

1:11:00 

:.

:

1:21:00 

2. .
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3. :OS

.)Detection(Recovery)

(...

1:33:00 

4. :

.

.

1 :.

.

 

:.

 

:.

.

 

.

 

.
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:

 
)(

  

.

OS.

)

...(.

.

pcb.

..

.kill.

.kill

restart.
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/ /:

:

303

.

.

Spoll

)(

:

.

-:

.

Spooling..

Spool.spool

.

wait.

:

3. SpoolPCB.

4. spool.spool

.
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SpoolingSpooling

Spooling

.

Spoolspooling

.

)(

.spool

.PCB.

spool

spool.

Spool

.spool

.

.

..

.

..

.

.

.

.

.

)(

.

.

.

.

26:30 
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-:

.

.

holdwait

hold&wait

.

33:45 

-.

.

-:

:

4. .

CPURAM.

:hold&wait

.

5. 

.
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A24.7.7

C.C39.9

F.

F3.

.

:

1. 2

5

52.

.

2. .

3. 

.

.

54:45 
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:

.

.

:

308 

.

.

.

..

Existing10..

.B.

 

A 1 

B 2 

C 2 

    

A 1 6 

B 1 5 

C 2 4 

    

A 0 6 

B 0 5 

C 0 4 

1082

 

1:06:30 

.
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)C(Run To 

CompleteComplete44B

Run To Complete..

Run To Complete.

4:

:

Max  Maximum                                                                                                            

Alloc  Allocated (used)                                                                                               

Need  Request  still needed     =   Max  - Alloc                                                                                         

E  Existing Resource                                                                                                       

P  Processed Resource     =  Sum of Allocated                                                                                    

A  Available Resource (Free Resource)                                                                                                                                           

needRequest 

..

.
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3.

 
Alloc

 
Need 

 
Available)need(

if Need<Available  Available(new) = Available(old) + Alloc 

310 

:

4. Allocated 

5. Need 

6. EPA

   

A 1 1 0 0 

B 0 1 1 2 

C 3 1 0 0 

D 0 0 1 0 

  Need: 

  

A 3 0 1 1 

B 0 1 0 0 

C 1 1 1 0 

D 1 1 0 1 

Alloc 

E=(6342) 

P=(5322) 

A=(1020) 

 

:

Alloc= Max-Need  5 3 3 2   

 

P.

 

PEAvailable.

Available = E – P 

2 
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A: 1 1 0 0 >= 1 0 2 0 

B: 0 1 1 2 >= 1 0 2 0  

C: 3 1 0 0 >= 1 0 2 0  

D: 0 0 1 0 <= 1 0 2 0 

E: 2 1 1 0 >= 1 0 2 0  

D.

DRun To Complete:

 Available(new) = Available(old) + Alloc(D) =  1 0 2 0 + 1 1 0 1 = 2 1 2 1  

:

A: 1 1 0 0 <=  2 1 2 1 

B: 0 1 1 2 >=  2 1 2 1 

C: 3 1 0 0 >=  2 1 2 1 

E: 2 1 1 0 <=  2 1 2 1 

AEAllocate

Run To CompleteA

:

 Available(new) = Available(old) + Alloc(A) =  2 1 2 1 + 3 0 1 1 = 5 1 3 2 

:

B: 0 1 1 2 <=  5 1 3 2 

C: 3 1 0 0 <=  5 1 3 2 

E: 2 1 1 0 <=  5 1 3 2 

.
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:

222:)prevention(

1. Spool

spooling.

2. Spool.

3. .

4. Spoolspooling

.

:.

1. spool.

2. .

3. Spool.

4. Spool.
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:
1. Spool

2. 

3. 

4. 

:
.

.

83.

.

n32n.

nk:

n*(k-1) 

.

:

n:

m:

k:

:

m > (k-1)n 

m > nk – n 

nk < m + n 

LearnElement.ir

http://www.LearnElement.ir


""www.yadmane.com

k

1n

.

kin+m.

SUM(ki) < n +m  

:mn

.2.)n(

:
2n < n + m                    n < m                  m-1=n 

 

5. m 

6. m+1 

7. m+2 

8. m-1 

:12025

.
25k < 25+120 

k=5: 125 < 145 

k=6: 150 < 145 

1. 3

2. 4

3. 5

4. 6
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:42.

2)Deadlock states(

:24.

1. 3 

2. 5 

3. 6 

4. 8 

:32.

2)Deadlock states(

:.

1. 3

2. 2

3. 1

4. 0

42:00 

57:15 

:
.
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:

..
1. 

2. 

3. 

4. .

:54:

  

R0 R1 R2 R3 

P0 1 1 0 0 

P1 2 1 1 2 

P2 3 1 0 0 

P3 0 0 1 0 

  Need: 

 

R0 R1 R2 R3 

P0 3 0 1 1 

P1 0 1 0 0 

P2 0 1 1 0 

P3 1 1 0 1 

Alloc  

E=(5342)    

     

::

P: 4 3 2 2  

:
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E - P = (5 3 4 2) – (4 3 2 2) = (1 0 2 0) 

P3P0 , P4.

1:02:10 

:54:

  

R1 R2 R3 R4 

P0 1 1 0 0 

P1 0 1 1 2 

P2 3 1 0 0 

P3 0 0 1 0 

  Need: 

 

R1 R2 R3 R4 

P0 3 0 1 1 

P1 0 1 0 0 

P2 1 1 1 0 

P3 1 1 0 1 

Alloc  

E=(6342)    

 

::

.

P3..

1. P0R2.

2. P1R2P3R2.

3. P1R2P4R2.

4. P1R2P4.

:4P1 , P2 , P3 , P4S1 , S2 , 

S3.t1=3 , t2=2 , t3=2.P1S1

S2.P2S2S1

S3.P3S1S2.P4

S3S1.
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1. .

2. .

3. .

4. .

:
Requestneed

.

  

R1 R2 R3 

P1 0 1 0 

P2 1 0 1 

P3 0 1 0 

  Need: 

 

R1 R2 R3 

P1 1 0 0 

P2 0 2 0 

P3 1 0 0 

Alloc 

P = 2 2 2 

A= 1 0 0  

E = 3 2 2 

P4.P4)102(P2.

)122(.

 

:54:

  

R1 R2 R3 R4 

P0 0 1 2 0 

P1 2 1 1 2 

P2 3 1 0 0 

P3 1 0 1 2 

  Need: 

 

R1 R2 R3 R4 

P0 3 0 1 1 

P1 0 1 0 0 

P2 1 0 1 0 

P3 0 1 0 1 

Alloc  

E=(5342)    
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1. 

2. 

3. 

4. 

:

P4  P0  P2    
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/ /:

:

:

:

     

:

 

Disk

 

Type

.

.

.

:

.
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:

:

1. 

2. ): (

3. :swapping.

.

:.

1. )Paging:()(

2. )Segmentation:(

3. )Virtual memory:(.

:.

:.

.

..

.
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--:.

.

445:

:

c:DOS.

  

34:30 

--)(

Supervisor.

.

.

.

 

hole10k6k

hole

fragmentation)(.
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.

)(Fragmentation

:.

:.

 

GAP.

 

holeGAPhole.

:

1. 

2. 

3. . 

 

.

:

1. .a 

2. .b 

a.

b.

b

.)(.
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.

Relocation Problem  

Load

Loadbase.

base

.

1:01:45 

Protection Problem 

.

:base.load

.base

base

.

header) .(

:

 

.

 

.

 

header.
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1:15 :50 

IBM

.

CPU.

416.

1:20 :30 

1:35:30 
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Base And Limit Register  

.

Limit=)(.

Exception=Program check 

CPU:

1. :Base)(

Address Bus

2. Limit)Protection Fault(

.

Protection FaultExceptionprogram check

Exception handlerException

.
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BaseLimitLoadPCB.Dispatch

PCB.

 
Limit.

 

Base.

-baselimit:

1. load 

2. 

3. Dispatch 

4. 

Disk  

 

Cache  

 

Registers  

  

RAM   

 

2:00:50 

--Swapping--

.

.

.
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.

.

Swapping:

   

).(

 

.

Memory CompactionMemory Defragmentation

.

.

451.

2:33:00 2
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:

1( Bitmap 

2( Linked List

 

a.

 

bbitmap

..

 

cLLhole.

.
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-bitmap10bitmap

10 byte * 8 = 80 byte 

(1 / 81) * 100 

(1 / ( 80 + 1)) * 100 % 

:
1080.bitmap81

1/811bitmap.

19:00 

:

 

First Fit 

 

Next Fit 

 

Best Fit 

 

Worst Fit 

 

Quick Fit                                    

:Load.

.

First Fit:

 

.

:fitfit

.

:

:.
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::

15k , 10k , 45k , 5k , 8k , 70k , 30k                                                                                  

20k , 12k , 8k , 10kFirst Fit

.

30 70 8 5 45 10 15     

-20   

30 70 8 5 25 10 15       

-12 

30 70 8 5 25 10 3      

-8  

30 70 8 5 25 2 3     

-10   

30 70 8 5 15 2 3  

Next Fit:

 

Next FitFirst Fit

:Next Fit

.

30 70 8 5 45 10 15     

-20   

30 70 8 5 25 10 15     

-12   

30 70 8 5 13 10 15     

-8   

30 70 8 5 5 10 15  

-10      

30 60 8 5 5 10 15 
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:
.

..

Best Fit :

 

).(

30 70 8 5 45 10 15 

-20       

10 70 8 5 45 10 15       

-12 

10 70 8 5 45 10 3   

-8     

10 70 0 5 45 10 3      

-10  

10 70 0 5 45 0 3 
41:00 

:

:

1. .

2. .
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Worst Fit :

 
).(

30 70 8 5 45 10 15  

-20      

30 50 8 5 45 10 15  

-12      

30 38 8 5 45 10 15     

-8   

30 38 8 5 37 10 15  

-10      

30 28 8 5 37 10 15  

:

 

First FitNext Fit.

 

First Fit.

 

51:50 

 

Next Fit.

 

Next Fit

.

 

First FitNext Fit.

 

Best Fit.

 

Best FitWorst Fit.

 

Best Fit.

 

Best.

 

First Fit.

 

Quick FitBest FitFirst Fit.

1:05:20
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1:09:20 

Quick Fit :

 
Quick FitBest Fit.Quick

Best..14

58)n(

.

.

1:16:30 

Buddy System ): (

.2

2) .Best Fit(

 

Best FitBest Fit

Best Fit

.

 

2...
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/ /:

29:50

 

Overlay

.

.

.

1. 

2. .

 

Fragmentation.

 

.

..

   

Fragmentation.

 

:.

 

.

 

Endpaging.
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:

  
Interleaving:)(

Cache

.

.

Interleaving.

:

pagesegment:

 

PAGE SEGMENT 

)(

0/510

.

overlay

.
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.

 

pageusedunused.

 

usedDisk)in Disk()in Memory(

 

Virtual Memory.

 

.CPU

16216.

.

 

.

.

Swap Space.

 

.
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.

 
.

:

Physical Address Virtual Address 

Physical Address Space Virtual Address Space

page framepage

A=2A.

=/VM
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.

)p/2()(

.PagingFragmentation.

MMU.

430k72k

.

internal fragmentation.
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MMU:

41FC2:

 

P#   0100111100011100   offset 

)111100011100(offsetF1C.

#P0010:
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content)(content:

 

Content Addressable Memory (CAM)                                                         

 

Associative Memory   

Figure 4-12. A TLB to speed up paging. 
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7.Aging (Additional Reference bit) 
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2( LRU.

3( LRUOptimal.

) .(

Aging

byteAging..

clock pulseAgingR

MSBR.OS.

Step 1

.AgingRAging
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1:15:30 

:

:10ns1ns 

TLB.TLBTLB hit ratio0.8.
.

:

HTLB * TTLB + (1-HTLB)(TTLB+TMem) =  TTLB + (1 – HTLB) Tmem 

TTranslate = 1ns + (1 – 0.8) 10 ns =3ns 

T = T + Tmem 

T = TTranslate + Tmem = 3ns + 10ns = 13ns 

-.

:

TTLB + (1 – HTLB)*2 Tmem 

TTranslate = 1ns + (1 – 0.8) *2*10 ns =5ns 

T = T + Tmem 

T = TTranslate + Tmem = 5ns + 10ns = 15ns 

1:29:30 

:1Cache.

Cache.)Catch(
Cachehcache0.9Cache3ns.

Tmem-Cache = Tcache + (1 – Hcache) Tmem = 3 ns + (1-0.9) * 10 ns = 4ns 

:

TTLB + (1 – HTLB) Tmem-cache =  1ns + (1 – 0.8) * 4ns = 1.8ns 
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CacheCache4

3.

T = T + Tmem-cache= 1.8ns+ 4ns=5.8ns   

:0.01=PF1ms

..
:

TTLB + (1 – HTLB) Tmem-cache =  1ns + (1 – 0.8) * 4ns = 1.8ns 

T = T + [Tmem-cache+0.01*TDisk] = 1.8ns +[4ns+(0.01*106)] = 10005.8 ns  
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