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Client / Server





Client / Server

Advantages
● Simple
● Easy to design/maintain
● Commonly used
● Data consistency

Disadvantages
● Single point of failure
● Bottleneck on servers



Client / Server

Server examples
● Web Server
● Mail Server
● DNS Server
● FTP Server
● Application Server
● Database Server
● File Server
● Terminal Server

Client examples
● Browsers
● Email clients
● FTP clients
● Online chat clients
● Database clients
● Dumb terminal



Client / Server





Thin Client
Introduced by Oracle in 1993

Depends heavily on servers

Low-cost for clients 

Focuses on presentation layers

Portable clients

Protocols used
● VNC
● NFS
● Secure Shell
● RDP
● X11





Fat Client



Fat Clients
Advantages

● Fewer server requirements
● Offline working
● Better multimedia performance
● More flexibility
● Using existing infrastructure
● Higher server capacity

Disadvantages
● Complexity in maintenance
● Security issues
● Higher cost



Diskless Node

No disk drives to operate

Utilize network boot to load the OS

Uses PXE (Preboot Execution Environment) protocols to 
find the server and load the kernel



Diskless Node

Advantages over thin client
● Distributed load
● Better multimedia performance
● Peripheral support 

Disadvantages from thin client
● Hardware is more expensive
● Consume more bandwidth



Examples



Example



Client / Server Interactions



Client (dumb) – Server Model



Client – Server Model



Distributed Client – Server Model



Client / Server Characteristics
Service

Shared resources

Asymetrical protocols

Mix-and-match 

Encapsulation of service

Transparancy location

Message-based exchange

Scalability

Integrity



Push Technology



SMTP



Pull  Technology



Google Reader



Planet Planet



Server Replication on Local Network



Server Replication Over WAN



Technology Transition



P2P Architecture





P2P Architecture
Distributed

Uses overlay network
● Indexing
● Peer discovery

Structured P2P network
● Distributed Hash Tables



P2P Goals

Cost / Data Sharing

Reduce operational cost

Resource aggregation

Improve reliability

Increase Autonomy

Anonymity 

Scalability



P2P Applications Examples

File Sharing
● Napster, Gnutella, KaZaa

Process sharing
● SETI@HOME, Folding@HOME, Distributed.Net

Collaborative environment
● Instant messaging, virtual communications



P2P Architecture

Advantages
● No administrator required
● All nodes provides their resources
● Removed single point of failure
● Scalable

Disadvantages
● Security issues
● Files may be lost once it’s unpopular
● Consumes a lot of bandwidth





Clusters Architecture 



Clusters Architecture 



High Availability Clusters



Asymetric (Active/Passive) Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



Symetric (Active/Active) Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N-1 Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N-1 Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N+1 Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N+1 Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N+M Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N+M Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N-to-N Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html



N-to-N Clusters

http://networksandservers.blogspot.com/2011/09/failover-clustering-iv.html





Grid Architecture



Grid Applications

Distributed Supercomputing

High-throughput Computing

On-demand Computing

Data-intensive Computing

Collaborative Computing



Examples

SETI@Home project

BOINC (Berkeley Open Infrastructure for Network

Computing)

Folding@Home

Einstein@Home

GIMPS – Great Internet Mersenne Prime Search

LHC@home

World Community Grid
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