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Q1) Redraw the network diagram given using standard network symbols.

Q2) Draw the network symbols for switch, router, wireless AP, Server, load balancer.

Q3) What is the difference in service provided by Ethernet, IP and UDP? 

Q4) What is the service provided by TCP? 

Q5) What is an idempotent mode? 

Q6) Draw the protocol hour glass diagrams for TCP/IP and NDN

Q7) Significant number of BITSians are avid file sharers. An enthusiastic student wishes to
setup a coordination point (sort of DC Hub) to make the sharing process easy. All file 
sharers also wish to have real-time chat facility. Write a protocol combination(s) to be used
in a proposed network to satisfy the given application scenario. The protocols must be 
specified for network, transport and application layers. Provide justification in each case.

Q8) Consider the following traceroute sequence. 
Origin: 67.222.132.196 [network-tools.com] 
Destination: 74.125.227.96 [google.com] 
Path: 
Hop IP Address Host name 
1 8.9.232.73 xe-5-3-0.edge3.dallas1.level3.net 
2 4.69.145.140 ae-3-80.edge2.dallas3.level3.net 
3 4.59.36.14 google-inc.edge2.dallas3.level3.net 
4 72.14.233.65 - 
5 209.85.240.91 - 
6 74.125.227.96 dfw06s16-in-f0.1e100.net 

Answer the following questions
(a) Write the path in terms of host names. What is the advantage of specifying the path in 
terms of host names?
(b) Specify the path in terms of addresses? What is an ideal way to specify the path?
(c) Is it valid to have a node without a name? Justify.



Q9)  (a) Write down the architectural patterns seen in - DONA or Virtual Internet (VI) 
architecture. 
        (b) Write down the design patterns seen in - DONA or RoA.

Q10) How are the naming concepts implemented in NDN, TCP/IP and DONA 
architectures. Provide answer in the given tabular format.

DONA architectural diagram



Q1) Redraw the network diagram given using standard network symbols.

Ans:

Q2) Draw the network symbols for switch, router, wireless AP, Server, load balancer.
Ans:



Q3) What is the difference in service provided by Ethernet, IP and UDP? 
Ans: Ethernet provides host-to-host best effort unreliable association in a local area 
network. IP provides host-to-host best effort unreliable association service on Internet. 
UDP uses the service 
provided by IP to provide process-to-process best effort unreliable association service. 

Q4) What is the service provided by TCP? 
Ans: TCP provides reliable, in-order, congestion-controlled byte stream connection 
service. 

Q5) What is an idempotent mode? 
Ans: Idempotent mode is a protocol data unit (PDU) delivery mode where in a PDU of 
arbitrary size can be delivered by the protocol.

Q6) Draw the protocol hour glass diagrams for TCP/IP and NDN
Ans:

Q7) Significant number of BITSians are avid file sharers. An enthusiastic student wishes to
setup a coordination point (sort of DC Hub) to make the sharing process easy. All file 
sharers also wish to have real-time chat facility. Write a protocol combination(s) to be used
in a proposed network to satisfy the given application scenario. The protocols must be 
specified for network, transport and application layers. Provide justification in each case.
Ans:
Documentation on protocols used by DC hubs and clients is available at 
http://dcpp.wordpress.com/ and https://kjarni.cc/files/dc/dcprot.htm. The protocol hour 
glass 
shown below is made from information available at https://kjarni.cc/files/dc/dcprot.htm

https://kjarni.cc/files/dc/dcprot.htm


In general, a file sharing service with hub as coordinator requires protocols for client to hub
communication and client to client communication. All the communication with file 
exchange must be run on top of TCP. Control commands and chat messages can 
optionally be sent on top of UDP. But there is no significant advantage to using UDP in this
scenario.

Q8) Consider the following traceroute sequence. 
Origin: 67.222.132.196 [network-tools.com] 
Destination: 74.125.227.96 [google.com] 
Path: 
Hop IP Address Host name 
1 8.9.232.73 xe-5-3-0.edge3.dallas1.level3.net 
2 4.69.145.140 ae-3-80.edge2.dallas3.level3.net 
3 4.59.36.14 google-inc.edge2.dallas3.level3.net 
4 72.14.233.65 - 
5 209.85.240.91 - 
6 74.125.227.96 dfw06s16-in-f0.1e100.net 

Answer the following questions
(a) Write the path in terms of host names. What is the advantage of specifying the path in 
terms of host names?
(b) Specify the path in terms of addresses? What is an ideal way to specify the path?
(c) Is it valid to have a node without a name? Justify.

Ans:
(a) Path: network-tools.com, xe-5-3-0.edge3.dallas1.level3.net, 
ae-3-80.edge2.dallas3.level3.net, google-inc.edge2.dallas3.level3.net, 
dfw06s16-in-f0.1e100.net, google.com. Note that a path can be less detailed, i.e., 
xe-5-3-0.edge3.dallas1.level3.net, google-inc.edge2.dallas3.level3.net, 
dfw06s16-in-f0.1e100.net 
is also a valid path. 
Specifying path in terms of names flexibility in terms of multiple possible paths obtained 
through name resolution. It is also possible to have late name to address binding thus 
giving flexibility on the path.



(b) Specify the path in terms of addresses? What is an ideal way to specify the path?
Path: 67.222.132.196, 8.9.232.73, 4.69.145.140, 4.59.36.14, 72.14.233.65, 
209.85.240.91, 74.125.227.96. A path can be specified either in terms of names or 
addresses. Path traversal using names is slower because of the required name to address
resolution. If a path is to be used by machines, path specification in terms of addresses is 
ideal. On the other hand, if a path is to be used by humans, path specification in terms of 
names makes more sense.

(c) Is it valid to have a node without a name? Justify. 
Ans: It is valid to have a node without a name. The identity of a node is tied to its address 
– a rather rigid condition. Anyhow, an address is nothing but a name optimized for 
machines.

(d) Draw the DNS name hierarchy for the given set of names.

Q9)  (a) Write down the architectural patterns seen in - DONA or Virtual Internet (VI) 
architecture. 
        (b) Write down the design patterns seen in - DONA or RoA.
Ans:
(a) Architectural Patterns 
DONA: Tiered architecture for resolution handlers (RH) and data forwarding. 
VI: Layered architecture with virtualization for virtual network mapping. Pipes-and-filters 
are used within each virtual host to implement IP-in-IP encapsulation. 

(b) Design Patterns 
DONA: Messages 1, 2 and 3 (announcement of REGISTER) are sent using Publisher-
Subscriber pattern. Messages 4,5,6 and 7 (resolution in the hierarchy of RHs) are sent 
using proxy or chain of responsibility pattern. Messages 8,9,10 and 11 (Data delivery + 
Mobility) can again be sent using publish-subscribe pattern. 
RoA: URL redirects and HTTP 3xx redirects use proxy pattern; these redirections 
specifically use access control type of proxy pattern in all its’ variations. Each URL 
represents a resource which can have very many representations. Here a facade pattern 
in used to fetch required representation of a resource for each resource request. Caching 
proxy pattern is where ever cache connector is used in the architecture.

Q10) How are the naming concepts implemented in NDN, TCP/IP and DONA 
architectures. Provide answer in the given tabular format.



DONA architectural diagram

Ans:
Ref: George Xylomenos et. al., A Survey of Information-Centric Networking Research, 
Communications Surveys and Tutorials, Vol. 16, No. 2, 2014, pp. 1024-1049.


