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Process A Process B

S1: Switch from user space

to kernel space s | | S3: Switch from kernel
i i space to user space
Operating syster:\

Y

S2: Switch context from
process A to process B

Context switching as the result of IPC.
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Thread state \
User space - - |
|t Thread
" L Lightweight process
Kernel space /
LWP executing a thread
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. Request dispatched
Dispatcher thread to a worker thread

Server
\ // //

/T‘? | Worker thread

Operating system

Request coming in
from the network
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Model

Characteristics

Threads

Parallelism, blocking system calls

1Single-threaded process | No parallelism, blocking system calls

Finite-state machin\g

Parallelism, nonblocking system calls
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(Networked User Interfaces)
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(Client-Side Software for Distribution Transparency)
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Networked User Interfaces (1)

Client machine Server machine
Application |« —— » Application
i Application- X
. specific ,
Middlewfvare protocol Midqleware
Local OS Local OS
Network

(@)

(a) A networked application with its own protocol
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Networked User Interfaces (2)

Client machine Server machine
Appl. Appl.
, Application- |
' A independent —A
Middleware ) protocol i Middleware
Local OS Local OS
Network

(b)

(b) A general solution to allow access to remote applications
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XWindow gw Jdol sl

Application server Application server User's terminal
. — 4 ™
Window Application | Xiib interface
manager
—____
Xlib A Xlib A
Local OS Local OS X protocol
- J
— |
.9 : X kernel
Device drivers

Terminal élncludes display
keyboard, mouse, etc.)
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Client machine
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Client
appl
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Client side handleN/

request replication

Server 1 Server 2 Server 3
Server Server Server
appl appl appl

P ol il

Replicated request

Transparent replication of a server using a client-side solution
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Client-to-server binding using a daemon

Client machine

Client |«
T —

Server machine

2. Request

service S

end point

Register
end point

~ End-point

(a)
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1. Ask for
Daemon
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Client-to-server binding using a Super server

Client machine

Server machine

Client

‘__

2. Continue
service Actual
T server |V
1. F{equest server
service

(b)
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Reasons Migrating Code (1)

e So far, we have been passing data in
distributed system

e Passing programs, some even while in
execution, simplifies the design of
distributed systems

e Dynamic downloading of client-server
software, the software does not have to be
preinstalled. i.e. Install on demand

o Harder in heterogeneous systems
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Migrating Code Examples (2)

o Example 1: (Send Client code to Server)

Consider a client-Server system where server
holds a huge database. If a client application
needs to perform many database operations, it
may be better to ship part of the client
application to the server and server sends only
the results across the network.

o Example 2: (Send Server code to Client)

Data validation at the Database level: In many
interactive DB applications, clients need to fill in
forms that are subsequently translated into a
series of DB operation where validation at server
side is required.
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Migrating Code Examples (3)

o Example 3:

System administrator may be forced to shut down
a server but does not want to stop the running
processes (e.g. to change a part or even
permanent shut down)

o Example 4:

Temporarily freeze an environment, move to
another machine and unfreeze (e.g. for debugging
sever production issues)

o Example 4:
Parallel programming (e.g. Chess)
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2. Client and server

&S &2l
communicate

Client / Server

_ - 1. Client fetches code
Service-specific
client-side code

Code repository
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Weak mobility

Mobility mechanism

\

Strong mobility

g O y>lee sledos

Execute at
Sender-initiated —_ target process
mobility ~_ Execute in

separate process

Execute at
Receiver-initiated — target process
abliiby ~~_ Execute in

separate process

Migrate process
Sender-initiated _—" 2

mobility S

Clone process

/NN

Migrate process
Receiver-initiated / J P

mobility S

Clone process
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Process-
to-resource
binding

ol axkid & >loe > o,

Resource-to-machine binding

Unattached Fastened Fixed

By identifier MV (or GR) GR (or MV) GR
By value CP (or MV,GR) GR (or CP) GR
By type RB (or MV,CP) | RB (or GR,CP) | RB (or GR)

GR Establish a global systemwide reference

MV  Move the resource

CP  Copy the value of the resource

RB  Rebind process to locally-available resource
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