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What happened behind these?



Application protocol

• Domain Name Service – usage example



Domain name hierarchy



Domain name partitioned into zones



Domain name server hierarchy

each server serving specific zone



Domain name resolution



World Wide Web

• HTTP (Hypertext Transfer Protocol)

– Protocol for transfering Internet Object

– Utilize Request – Response Protocol

– Message types (Method) : HEAD, OPTIONS, GET, – Message types (Method) : HEAD, OPTIONS, GET, 

PUT, POST, DELETE, TRACE, CONNECT

– Message format (Request) : request line + headers 

[+ contents]

– Message format (Response): status line + headers 

[+contents]



HTTP Session

Request line

Status line



Electronic mail

• Sequences of mail gateways store and forward 

email messages



SMTP session



Distributed system

• Why we developed distributed system?

– Availability powerfull yet cheap microprocessor, 
continuing advance in communication system.

• What is distributed system• What is distributed system

– A Collection of independent computers that 
appears to its user as a single coherent system

– Software : 

• A piece of software that ensure that: 

– A Collection of independent computers that appears to its 
user as a single coherent system



Distributed system

• Two aspect:

– (1) Independent computers and

– (2) Single system � middleware



Middleware is any software that 

allows other software to interact. 

• Some types of middleware:

– Message Oriented Middleware. includes asynchronous 
store and forward application messaging capabilities

– Object Middleware. Object Request Brokers

– RPC Middleware. provides for calling procedures on – RPC Middleware. provides for calling procedures on 
remote systems, represents synchronous interactions 
between systems and is commonly used within an 
application.

– Database Middleware. allows direct access to data 
structures and provides interaction directly with 
databases.

– Transaction Middleware. 

– Portals. “front end” integration. 
www.middleware.org/whatis.html



Distributed System

• Characteristics

– Differences between various computers and how 

they interacts are mostly hidden to user.

– Users and application can interact with distributed – Users and application can interact with distributed 

system in consistent and uniform way, regardless 

where and when interaction take place



Transparency in Distributed System



Advantages of distributed system over 

centralized system
• Economics, a collection of microprocessors offer a better 

price/performance than a mainframe

• Speed, a distributed system may have more computing 
power than a mainframe. Ex 10.000 CPU chip each runinng 
at 50MIPS. Not possible to build a CPU with 500.000 MIPS

• Inherent distribution, some application are inherently • Inherent distribution, some application are inherently 
distributed.

• Reliability,  if one machine crashes, the system as a whole 
can survive.

• Incremental growth, computing power can be added in 
small increments.

• Another driving force, PC availability, the need for people 
to collaborate and share information.



Advantages of distributed system over 

independent PCs

• Data sharing, allow many users to acces 

common data, e.g. database

• Resource sharing, expensive peripheral, e.g. 

color printercolor printer

• Communication, enhance human to human 

communication, e.g. email

• Flexibility,  spread the workload over the 

available machines



Disadvantages of distributed system

• Difficult to develop software

• Network: saturation, lossy transmission

• Security: easy access also applies to secret 

data data 



Service Model

• Centralized Model



Service Model

• Client-server model



Service model

• Peer-to-peer model



Service model

• Multi-tier client-server model

• is a client–server architecture in which 
presentation, application processing, and data
management functions are logically separated
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http://en.wikipedia.org/wiki/Multitier_architecture



Layering



Service and peer interface



Network architecture as a protocol 

graph



Encapsulation



Reference model

• OSI reference model



Internet Architecture protocol graph



Alternative view of Internet 

architecture



Implementing network software

• Protocol to protocol interface


