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PAPER OVERVIEW 

Abstract 
“This paper attempts to capture some of the early reasoning which 

shaped the Internet Protocols” 

1.  Introduction 
2.  Fundamental Goal 
3.  Second Level Goals 
4.  Survivability in the Face of Failure 
5.  Type of Service 
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7.  Other Goals 

8.  Architecture and Implementation 
9.  Datagrams 
10. TCP 
11. Conclusion 
12. Acknowledgements – A Historical Perspective 



PAPER OVERVIEW 

1.  Introduction 
•  The current design of the protocols is the result of evolution. 

•   Idea of datagram, connectionless service did not receive particular emphasis in 
the first paper. 

•  Layering architecture into TCP and IP was not part of the original proposal 

2. Fundamental Goal 
•  To develop an effective technique for multiplexed utilization of existing 

interconnected networks 

•  Packet switching was taken as multiplexing technique and the fundamental 
component of the Internet architecture. 

•  The application like rlogin was integrated with packet switching networks 

•  Packet communications processors called gateways which implement a store 
and forward packet forwarding algorithm. 



PAPER OVERVIEW 

3. Second Level Goals 
•  Continuation despite loss of networks or gateways 

•  Support of multiple types of communications service 

•  Accommodation for a various networks  

•  Distributed management of resources 

•  Cost effectiveness 

•  Attachment of host with low level of effort 

•  Resources used must be accountable/usage 

4. Survivability in the Face of Failure 
•  Continue to supply communication service, even though networks and 

gateways are failing. 

•  State information which describes the on-going conversation must be protected. 
(Number of  packets transmitted/acknowledged etc) 



PAPER OVERVIEW 

5. Type of Service 
•  Should support different types of Service  which distinguished by speed, 

latency, reliability. (e.g. FTP, Remote Login)  

•  TCP(Transmission Control Protocol) is originally thought to be general enough 
to support any need type of service. (FTP, Remote Login) 

•  Examples of TCP-Unsupportable Services (XNET-cross Internet Debugger, 
Real-Time delivery of Digitized Speech) 

•  TCP layer Separated into two layers (TCP/IP) 

6. Varieties of Networks 
•  Idea is to accommodate wide variety of network technologies like 

ARPANET, X.25 networks, Ethernet, ringnet, broadcast satellite 
nets(DARPA Atlantic Satellite Network) ,packet radio networks etc 



PAPER OVERVIEW 

7. Other Goals 
•  Distributed management of the Internet  
(not all of the gateways are implemented and managed by the same agency) 
•  Cost Effectiveness  
(40 byte headers of packets are fairly long, inefficient when sending short packets & 

retransmissions) 
•  Easy Attachment of host (Attachment of host with low level of effort ) 
•  Accountability  (Account for packet follows) 

8. Architecture and Implementation 
•  Realization – Connectivity between internet segments (networks) 
•  How the differences of realizations are tolerated 
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9.  Datagrams 
•  Elimination of need for connection state within the intermediate 

switching node 
•  Basic building block which can implement various services -> not fixed 
•  Represents the minimum network service assumption -> allowed 

integration of networks 

10. TCP 
•  Original ARPANET provided flow-control based on both bytes and 

packets 
•  Designers of TCP thought above approach was complex -> chose one form of 

regulation : bytes 
•  For insertion of control information 
•  To allow packets to be broken up into smaller packets 
•  To allow gathering of small packets into one big packet ( for 

retransmission ) 
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11. Conclusion 
•  Internet Architecture has been very successful  & widely used in both 

commercial and military environment 

•  More attention to less-significantly regarded goals such as accounting are 
needed. 

12. Acknowledgement 



REVIEW: THE PROBLEM ? 

•  Design Philosophy of  Internet Protocols 
     While specific information on the protocols is fairly generally 

available, it is difficult to determine the motivation and reasoning 
which led to the design. 

•  Try to capture and elaborate some of the early reasoning which 
shaped the Internet Protocols 

•  Why the protocol is at it is? 



REVIEW: MOTIVATION 

•  While specific information on the protocols is fairly generally 
available, it is difficult to determine the motivation and 
reasoning which led to the design. 

•  The current design of the protocols is the result of evolution. 
•  Design of Internet Protocols - The important features of 

TCP/IP are decided by early goals of Internet architecture.  



KEY IDEAS/CONTRIBUTIONS 

•  Develop an effective technique for multiplexed utilization of 
existing interconnected networks 

•  Why is in this order? 
•  If the order were changed, entirely different network architecture would result. 

•  Why in that order? 

•  Originally designed to operate in a military context 

•   Implied possibility of a hostile environment 

•  Survivability in the first, Accountability in the last 
•  The Author’s idea is to give the awareness on design of 

DARPANET Internet Protocols 



EVALUATION 

•  An effective formal analysis for describing performance apart 
from logic correctness to design the protocols complied 
with objectives. Since this paper is a good material for us to 
understand the Internet design philosophy. 

•  The paper discusses how the internet has chosen to be a 
single network that supports multiple uses and how it 
has made that work.  

•  The design goals have a set of priorities, which strongly 
emphasized the design decisions within the Internet 
architecture. 

•  Internet is very successful to meet the most important 
goals of early demand, but it still have something to do on 
the satisfaction to other goals (accountability, cost 
effectiveness, distributed management, etc). 



MAIN FINDINGS 

•  Fundamental goal of  DARPA Internet Protocols 
•  Second Level Goals of DARPA Internet Protocols 
•  Importance of  Survivability in the Face of failure 
•  To support multiple types of communication services, TCP 

and IP are separated and IP becomes the based protocol of 
protocol stack. 

•  Why TCP layer Separated into two layers (TCP/IP) 



ASSUMPTIONS, MAIN 
WEAKNESSES, LIMITATIONS 

Assumption  
•  There are papers and specifications that describe how the 

protocols work, it is sometimes difficult to deduce from these 
why the protocol is as it is. 

•  The Internet Protocol is based on a connectionless or 
datagram mode of service – the motivation for this has been 
greatly misunderstood. 



Q & A 

•  ????? 
•  ????? 
•  ????? 



    Thank You  


