


admitted interrupt terminated

scheduler dispatch
1/0 or event completion 1/0 or event wait




MHMW Process Control Block (PCB)
et L] he, I

Information associated with each process.
B Process state

Program counter

CPU registers

CPU scheduling information
Memory-management information
Accounting information

I/O status information
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94' Process Control Block (PCB)
"-.. i

process
state

pointer

process number

program counter

registers

memory limits

list of open files

.
.

.
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CPU Switch From Process to Process

process P, operating system process P,

executing ﬂ

interrupt or system call

Ty | save state into PCB, |
idle
| reload state from PCB, |
- idle interrupt or system call executing
| — v
| save state into PCB, |
idle
| reload state from PCB |

J

executing U\—l
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Process Scheduling Queues

(Rlapay L
Al Al
Sl e

m Job queue — set of all processes in the system.

m Ready queue — set of all processes residing in main
memory, ready and waiting to execute.

m Device queues — set of processes waiting for an 1/0
device.

B Process migration between the various queues.
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Ready Queue And Various I/0O Device Queues
> "
‘ queue header PCB, PCB,
ready head > > =
queue tail N registers registers
mag head +—a
tape - =
unit 0 b =
tmag head +—=
. rif‘f [T — PCB, PCB,, PCBy
+—» > ——
disk head 4
unit 0 tail
PCB,
|[terminal head T
unit 0 =TI
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Representation of Process Scheduling

: ready queue :{ CPU ,

1/0 queue H 1/O request }4—
time slice -
expired
- TN
child fork a A
executes child
.
interrupt wait for an b
\\OCCUFS interrupt

Operating System Concepts 4.10 Silberschatz, Galvin and Gagne DZOOZBwA\J
-






















host X
(146.86.5.20)

web server

(161.25.19.8)




replies to client
with port P




single-threaded multithreaded










<4—  user thread

<— kernel thread







<— kernel thread










Histogram of CPU-burst Times
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CPU Scheduler

B Selects from among the processes in memory that are
ready to execute, and allocates the CPU to one of them.
B CPU scheduling decisions may take place when a
process:
1. Switches from running to waiting state.
2. Switches from running to ready state.
3. Switches from waiting to ready.
4. Terminates.
m Scheduling under 1 and 4 is nonpreemptive.

m All other scheduling is preemptive.
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m Can only estimate the length.

~ ®m Can be done by using the length of previous CPU bursts,
using exponential averaging.

1. t, =actuallenght of n""CPU burst

2. 1,4 =predicted value for the next CPU burst
3. a,0<sa<1
4. Define:

Iy =at +(1-a)r,.
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rediction of the Length of the Next CPU Burst

12
/ ~
T 10 /
o /
I /
i -
_/
4
2
time —p
CPU burst (t) 6 4 6 4 13 13 13
"guess” () 10 8 6 6 5 9 1 12

Operating System Concepts 6.54 Silberschatz, Galvin and Gagne 12002







DERNINNENN




system processes

student processes










