


admitted interrupt terminated

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




Process Control Block (PCB)

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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Process Control Block (PCB)

process

ointer
P state

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

3 | save state into PCB, |
idle

| reload state from PCB, |
- idie interrupt or system call executing

| S— v

| save state into PCB, |
idle

reload state from PCB |

) |
executing w\ |
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Process Scheduling Queues

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

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

B 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 > > T—
queue tail \ registers registers
mag head +—=
tape - =
unit 0 tail T =
tmag head +—a
ape =
unif1 @l PCB, PCB,, PCB;
4> 4 5 —

disk head 1
unit 0 tail

PCB,

terminal head =

unit 0 tail 11—
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Representation of Process Scheduling

: ready queue » CPU ,
e 1/0 queue I/O request

| .
time slice o
expired
.
child fork a N
executes child
S
interrupt wait for an <
\\occurs interrupt
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swap in partially executed swap out
swapped-out processes

ready queue I

1/0 waiting
queues










Processes Tree on a UNIX System

pagedaemon I swapper init i
user 1 user2 i user 3
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Process Termination

B Process executes last statement and asks the operating
system to decide it (exit).
Output data from child to parent (via wait).
Process’ resources are deallocated by operating system.
B Parent may terminate execution of children processes
(abort).
Child has exceeded allocated resources.
Task assigned to child is no longer required.
Parent is exiting.

v Operating system does not allow child to continue if its
parent terminates.

v Cascading termination.
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host X
(146.86.5.20)

web server
(161.25.19.8)




client

user calls kernel

<output>




Remote Method Invocation

B Remote Method Invocation (RMI) is a Java mechanism
similar to RPCs.

B RMI allows a Java program on one machine to invoke a
method on a remote object.

JVM
JVM
Java L 3 remote
program Methog invocay,
n
®  remote | /
object J
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Marshalling Parameters

client remote object

val = server.someMethod(A,B) boolean someMethod (Object x, Object y)

{

implementation of someMethod

}

| stub" | skeleton

A A

| A, B, someMethod |

| boolean return value|

Operating System Concepts 4.38 Silberschatz, Galvin and Gagne ©2002>'}§Q




