
 

 

Routing Architectures and Service Differences 

Topic 1: Compare Routing Architectures 

Suppose that routers were subjected to conditions that might cause them to fail fairly 
often. Would this argue in favor of a virtual circuit or datagram architecture? Why? 
Support your argument with at least one reference. 
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about 
packets 
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Discussion 

In the scenario where our routers were failing often, a virtual circuit architecture could be 

used; thus, I would be in favor of a virtual circuit network. Datagrams and virtual circuits 

both have their pros and cons, but in the case where an alternative is required, virtual 

circuits do have the ability to route packets to a destination. Of course, the best way to 

illustrate why a virtual circuit would work for us would be to provide a contrasted 

assessment. Virtual circuits will route all packets along the same path [of the virtual 

circuit], whereas datagrams networks route two individual packets along different routes. 

Sequencing is important in routing packets, and describes how packets are received and 

ordered at the destination (basically put back together). In a virtual circuit, all packet 

sequencing is assured, however in a datagram network, the sequencing can arrive at the 

destination out of sequence (University of Colorado, 1996, p. 1). When it comes to 

identifying the sender and receiver, both types of networks operate differently. In a virtual 

circuit network, the packets will have integrated virtual circuit identifiers (VCIs); in a 

datagram network, each packet contains the source and destination addresses. 

One final difference between virtual circuits and datagram networks is how the route is 

managed. For example, in a virtual circuit (VC) network, a virtual circuit connection must 

first be setup; in a datagram network, table entries are created for each host and do not 

require a connection setup. Because the initial VC has to be setup, the first packet in the 

connection has a large delay. It is obvious, that in the case where our router was acting up, 

we could try a virtual circuit network. 
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Topic 2: Analyze Differences Between Services 

In this unit’s Reading, the term connection-oriented service is used to describe a 
transport- layer service and connectionless service is used for a network-layer service. 
Why the subtle shades in terminology? 

Is there a 
connection?  
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Discussion 

Connectionless and connection-oriented communications use different terminology and have 
attributes that explain how packets are transmitted across a media type. Each of these 
connection types possess communication characteristics that relate to data, packets, protocols, 
and other relative technologies, which are involved in carrying data from point A to point B. For 
example, in connectionless, data is sent one packet at a time; whereas in a connection-oriented 
connection data is sent as a steady stream of packets (Virginia Tech, 2000, para. 3). Addressing 
schemes are also different between the connection types. In connectionless, the full source and 
destination address is sent with each packet; while in a connectionless type, packets can be 
using a virtual circuit identifier or a source and destination address (non-virtual circuits).  
 
Two important differences, that are basically at the core of the connection types, are reserved 
resources and established (or verified) connection. In a connectionless type, there is no verified 
connection, nor are there resources reserved for the hosts (Virginia Tech, 2000, para. 3). In 
contrast, a connection-oriented type does verify a connection (often called a three-way 
handshake), and reserves resources for each host making a connection. A common protocol 
associated with connectionless is the user datagram protocol or UDP. The protocol associated 
with connection-oriented is the transfer control protocol or TCP. These connection types have 
“best use” implementations. For example, when transferring voice or video, UDP (a 
connectionless protocol) would be better suited due to speed…and if a few packets get dropped 
along the way, it usually will not matter. When transferring, let’s say, a bank statement, TCP (a 
connection-oriented protocol) would be a better choice because dropped packets could affect the 
integrity of the document; the document could become corrupted or display the wrong 
information. 
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RE: Unit 3 - 
Discussion 1 
(Ben)  

Edward Jackson  8/24/2014 12:28:36 PM 

 

 

You made some excellent comparison points between a virtual circuit and datagram 
architectures. Do you think in the scenario where our routers are failing that a VC would 
work for us? In my research, I saw the advantages and disadvantages, as well as common 
technologies associated with both types of architectures. What I didn’t see was if you could 
always swap or interchange the technologies. You mentioned ATM and X.25…but I’m sure 

javascript:toggle(7000009781683,true);
javascript:toggle(7000009781683,true);
javascript:toggle(7000009781683,true);
javascript:sendEmail(7000009781683,%208468444,true);
javascript:sendEmail(7000009781683, 8468444,true);


 

 

those were for best implementation of VCs. Do you think VCs would always work in the case 
were there router issues? 

 

 

RE: Unit 2: 
Discussion - 
Virtual Circuit or 
Datagram 
Architecture?  
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You made an excellent contrasted assessment of the two different types of architectures. But, 
do you think the virtual circuit will work for us? I know that packets are delivered on either 
architecture, but there are advantages and disadvantages of using virtual circuits. For 

example, virtual circuits need a setup phase, which takes time (University of Colorado, 

1996). And, just like in most things, time equates to money. VCs also require resources to be 

reserved in advance; this cuts down congestion, but at the time increasing costs. I’m just 
wondering would VCs always be a good solution…and are there any other possible 
solutions? 
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Thank you for the response Mohammed. TCP and UDP both have their pros and 

cons; consequently that is why you have certain technologies that tend to gravitate 
towards each of the protocols. For example, FTP uses UDP, whereas the Web uses 
TCP. I believe the “extra” overhead on TCP makes it less attractive for media 
streaming, though I will say this---let’s assume I did care about dropped packets in my 
streaming of video; I’m wondering could I permanently switch a normal UDP 
service/application over to TCP? To me, this would be useful in meetings at work, 
where interruptions in the video (as minor as they may be) are annoying. The only real 
concern I have is bandwidth; would there be enough to support that kind of transition? 

 

 

 

RE: Unit 3 
Discussion 2  
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You’re absolutely right about the different shades of terminology; they are basically 

different because of the two separate layers of the TCP/IP model. The technology 
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used at each layer defines how each connection is established (how packets are 

transferred). What’s really interesting about connectionless and connection-oriented 

types are the kinds of technologies that used to move the data from source to 

destination…and why they use them. In connectionless, speed and cost tend to be 

the main concerns. In connection-oriented, a validated connection (connection 

integrity) is the main concern. And, this is why you have online games and video 

streaming using UDP (a connectionless protocol) and banking and emails that use 

TCP (a connection-oriented protocol). 
 

 
 

Transport and Network Layer Protocols 

Residing between the application and network layers, the transport layer is a central 
piece of the layered network architecture. It has the critical role of providing 
communication services directly to the application processes running on different hosts. 
In this unit, discussions of transport-layer principles will be alternated between 
discussions of how these principles are implemented in existing protocols. Particular 
emphasis will be given to internet protocols, in particular the TCP and UDP transport-
layer protocols. 

Next, how the network layer implements the host-to-host communication service will be 
examined. Unlike the transport and application layers, there is a piece of the network 
layer in each and every host and router in the network. Because of this, network-layer 
protocols are among the most challenging (and, therefore, among the most interesting) 
in the protocol stack. 

Outcomes 

After completing this unit, you should be able to: 

 Explain the purpose, functionality, and distinctions of the transport and 
network layer protocols. 

 Compare the various implementations of multiplexing and demultiplexing. 

 Explain technical considerations of NAT, fragmentation, ICMP, and IPv6. 

 Analyze the relationship of transport and network layer protocols to other 
layers of the OSI model. 

 Evaluate RIP, OSPF, and IS-IS with respect to performance, 
manageability, and security. 



 

 

 Explain the various roles of connectionless and connection-oriented 
transport. 

Course outcome(s) practiced in this unit: 

IT530-3: Apply problem-solving and decision-making skills to address computer network 
issue 

 

What do you have to do in this unit? 

 Complete assigned Reading. 

 Complete the Mini-Lab and Reflection Activity in the Reading area. 

 Participate in Discussion. 

 Complete unit Assignment. 

 Participate in Seminar or complete the alternative assignmen 

 
 

 

Textbook Reading for this Unit: 

Read Chapter 3, “Transport Layer,” and Chapter 4, “The Network Layer.” 

Textbook Reading Summary: 

In this unit's reading, TCP, which is the internet’s connection-oriented and reliable 
transport-layer protocol, was examined. TCP is complex, involving connection 
management, flow control, and round-trip time estimation, as well as reliable data 
transfer. All of this complexity is hidden from the network application. If a client on one 
host wants to send data reliably to a server on another host, it simply opens a TCP 
socket to the server and pumps data into that socket. The client-server application is 
unaware of TCP’s complexity. Congestion control was examined from a broad 
perspective, and the reading also covered how TCP implements congestion control. 
Congestion control is imperative for the well-being of the network. Without congestion 
control, a network can easily become gridlocked, with little or no data being trans-ported 
end-to-end. TCP implements an end- to- end congestion-control mechanism that 
additively increases its transmission rate when the TCP connection’s path is judged to 
be congestion-free, and multiplicatively decreases its transmission rate when loss 
occurs. This mechanism also strives to give each TCP connection passing through a 
congested link an equal share of the link bandwidth. The impact of TCP connection 



 

 

establishment and slow start on latency was examined. In many important scenarios, 
connection establishment and slow start significantly contribute to end-to-end delay. 

The reading also covered the manner in which routing algorithms abstract the computer 
network to a graph with nodes and links. With this abstraction, the theory of shortest-
path routing can be examined in graphs, which has been developed over the past 40 
years in the operations research and algorithms communities. There are two broad 
approaches: a centralized (global) approach, in which each node obtains a complete 
map of the network and independently applies a shortest-path routing algorithm; and a 
decentralized approach, in which individual nodes have only a partial picture of the 
entire network, yet the nodes work together to deliver packets along the shortest routes. 
The reading covered how hierarchy is used to deal with the problem of scale by 
partitioning large networks into independent administrative domains called autonomous 
systems (ASs). Each AS independently routes its datagrams through the AS. 
Centralized, decentralized, and hierarchical approaches are embodied in the principal 
routing protocols in the Internet: RIP, OSPF, and BGP. The reading concluded the study 
of routing algorithms by considering broadcast and multicast routing. 

This unit began by studying the services that a transport-layer protocol can provide to 
network applications. At one extreme, the transport-layer protocol can be very simple 
and offer a no-frills service to applications, providing only a multiplexing/ demultiplexing 
function for communicating processes. The internet’s UDP protocol is an example of 
such a no-frills transport-layer protocol. At the other extreme, a transport-layer protocol 
can provide a variety of guarantees to applications, such as reliable delivery of data, 
delay guarantees, and bandwidth guarantees. Nevertheless, the services that a 
transport protocol can provide are often constrained by the service model of the 
underlying network-layer protocol. If the network- layer protocol cannot provide delay or 
bandwidth guarantees to transport-layer segments, then the transport-layer protocol 
cannot provide delay or bandwidth guarantees for the messages sent between 
processes. 

The network core was also examined in this unit. The network layer involves each and 
every host and router in the network. Because of this, network- layer protocols are 
among the most challenging in the protocol stack. A router may need to process millions 
of flows of packets between different source-destination pairs at the same time. To 
permit a router to process such a large number of flows, network designers have 
learned over the years that the router’s tasks should be as simple as possible. Many 
measures can be taken to make the router’s job easier, including using a datagram 
network layer rather than a virtual-circuit network layer, using a streamlined and fixed-
sized header (as in IPv6), eliminating fragmentation (also done in IPv6), and providing 
best-effort service. Perhaps the most important idea here is not to keep track of 
individual flows, but instead base routing decisions solely on hierarchically structured 
destination addresses in the datagrams. 



 

 

 

 Connectionless transport: Term used to describe data transfer without 
the existence of a virtual circuit. See also virtual circuit. 

 Connection-oriented: In data networks, a type of computer relationship 
in which the network equipment constructs a circuit between the two devices for 
the duration of their relationship. Once the circuit is established, the devices 
pass information back and forth through the circuit without regard to their 
physical addresses. The circuit may be physical or virtual. 

 Congestion: Traffic in excess of network capacity. 

 Datagram: Logical grouping of information sent as a network layer unit 
over a transmission medium without prior establishment of a virtual circuit. IP 
datagrams are the primary information units in the Internet. 

 Routing: The process of directing packets from a network source node to 
the destination node. 

 VC networks: Computer networks that provide only a connection service 
at the network layer are called virtual- circuit (VC) networks. 

 Datagram networks: Computer networks that provide only a 
connectionless service at the network layer are called datagram networks. 

 Queue: A temporary list of items waiting for a particular service, stored on 
disk or in memory. 

 

Unit 3 Assignment 

Click here for Assignment Introduction. Be sure to adjust your audio settings. 

Outcomes addressed in this activity: 

Unit Outcomes: 

 Explain the purpose, functionality, and distinctions of the transport and 
network layer protocols. 

 Compare the various implementations of multiplexing and demultiplexing. 

 Explain technical considerations of NAT, fragmentation, ICMP, and IPv6. 

 Analyze the relationship of transport and network layer protocols to other 
layers of the OSI model. 

 Evaluate RIP, OSPF, and IS-IS with respect to performance, 
manageability, and security. 
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 Explain the various roles of connectionless and connection-oriented 
transport. 

Course Outcomes: 

IT530-3: Apply problem-solving and decision-making skills to address computer network 
issues. 

 

Attending live Seminars is important to your academic success, and attendance is 
highly recommended. The Seminar allows you to review the important concepts 
presented in each unit, discuss work issues in your lives that pertain to these concepts, 
ask your instructor questions, and allow you to come together in real time with your 
fellow classmates. There will be a graded Seminar in Units 1 through 5 in this course. 
You must either attend the live Seminar or you must complete the Seminar alternative 
assignment in order to earn points for this part of the class. 

Option 1: Attend Seminar: 

You are encouraged to attend the graded Seminar as an active participant. If you 
cannot attend, you may submit the alternative assignment to the unit Seminar Dropbox. 

In this week’s Seminar, a variety transport and network layer protocols, will be 
discussed. 

Remember, if you do not participate in the weekly Seminar, you need to complete the 
alternative assignment. 

Option 2: Alternative Assignment: 

It is to your benefit to attend the weekly Seminars at the scheduled times. If you are 
unable to attend the Seminar, you must review the course materials for the unit (text, 
Web readings, etc.) and complete an alternative assignment. After reviewing the course 
materials, you must write a paper that must be a minimum of 1 page and no more than 
2 pages in length. It will be double-spaced. 

Alternative Assignment Instructions: 

Complete the following research assignment. Once completed, submit the paper to the 
Unit 3 Seminar Dropbox. 



 

 

Please review the Seminar 3 recording and discuss the concepts presented in the 
Seminar. 

 

 


