
QUESTION

[3] According to the table below, provide an appropriate description for each property under the appropriate column. (1 mark for each description) Write down the letter and the correct answer next to it. e.g. (f) Foo

0.95 |c|>X|>X|
Type of networkDSLFibre Optic Cable
Directionality of MediumGuidedGuided
Material of MediumTwisted Pairdrawing glass (silica)
Transmission speed<2.5Mbps upstream <10s-100s Gbps transmission rate
Directionality of Medium(a)Guided
Material of MediumTwisted Pair(b)
Transmission speedUp to 45 Mbps per channel (c)
[03] Briefly describe two difference between TDM and FDM.

The queue or buffer in the router preceding a link has finite capacity.
Packets may arrive at a a full queue.
Packets arriving at a full queue are dropped or lost (may be retransmitted).

Assume there is a copper network with 8 nodes (N0, N1, N2, N3, N4, N5, N6, N7, N8, N9) and the transmission rates between these nodes are as follows:
[auto=left,every node/.style=circle,fill=darkgray!20] (n0) at (-3, 4) N0; (n1) at ( 0, 0) N1; (n2) at ( -3, -4) N2; (n3) at ( 3, -4) N3; (n4) at ( 3, 4) N4; (n5) at ( 5, 0) N5; (n6) at ( 8, 4) N6; (n7) at ( 8, -4) N7; (n8) at ( 10, 0) N8; (n9) at ( 10, -4) N9;

/→ /inn1/n0/8Mbps, n2/n1/16Mbps, n1/n4/9Mbps, n1/n3/12Mbps, n5/n3/48Mbps, n5/n7/16Mbps, n5/n6/28Mbps, n6/n8/20Mbps, n7/n9/2Mbps()−−node[auto, style = fill = none](→);
It is also determined that the distances between the nodes are as follows: (Note that all working out must be shown, failure to do this may result in the student receiving zero for the question) 4
N0-N1: 20km
N1-N2: 24km
N1-N3: 4km
N1-N4: 8m
N3-N5: 6km
N5-N6: 28km
N5-N7: 32km
N6-N8: 30km
N7-N9: 12km
Answer the following questions (Do not round off): [1] Determine the approximate transmission rate when communicating between N8 to N9. It will be at 2 Mbps.

[02] Taking this approximate transmission rate into account, how long (in seconds) will it take to transfer a 75 MegaByte file from node N8 to N9? 75*8 = 600 Megabits (1 mark)
600 / 2 = 300 seconds (1 mark) (no if they use their own throughput)

[03] If it is determined that the copper installed in this network propagates a signal at a speed of 200 000 km/s. Calculate the propagation delay for communications between N8 to N9. 30 + 28 + 32 + 12 = 44 km (1 marks)
44/ / 200 000 = 0.00022 seconds (2 marks)
[04] Assuming that there is no nodal processing delay or queueing delay, calculate the total time taken to transfer a 75 MegaByte file from from N8 to N9? Transmission delay = 600/2 + 600/16 + 600/28 + 600/20 = 300 + 37.5 + 21.43 + 30 = 388.93 seconds (2 marks)
Total = 388.93 + 0.00022 = 388.93022 seconds (2 marks) (1 mark if use their own values)

[05] A process is a program running within a host, processes are very important as they facilitate communication between sockets. Describe what a socket it and its role in facilitating information between two hosts. process sends/receives messages to/from its socket
socket analogous to door
sending process shoves message out door
sending process relies on transport infrastructure on other side of door which brings message to socket at receiving process
Endpoint – programming interface – to find a way to communicate between two processes

[05] Identify and discuss the different methods that are available in HTTP/1.1. 1 mark for each method (maximum 5)
-GET: Retrieve data
-POST: Send data to server mostly for storing
-HEAD: Requests the headers that would be returned
-PUT: Uploads file in entity body to path specified in URL field
-DELETE: deletes file specified in the URL field

[04] Discuss two (2) differences between the Internet (IP) and ATM (VC) network layer protocols, along with two reasons of why you think IP is used more. (1 marks each) IP provides an elastic service, whereas ATM has strict timing and reliability requirements. 1 mark IP has smart end systems, whereas ATM has dumb end systems. 1 mark In ATM the complexity is inside the network. 1 mark Only give a max of 2
IP is used mostly because it can accommodate many link types (1 mark).
[04] List the steps that take place when a TCP connection is closed . (1 marks each)

Connection alive (so a server sends ACK)
Client sends FIN.
Server receives FIN responds with ACK and closes it side of teh conenction.
Client receives ACK and responds with ACK and closes aconnection.

[02] What mechanism at the transport layer is used to ensure as much of the available is used? Pipelining

[05]The table below represents the payload of a UDP segment. Calculate the sum of the following two 16-bit integers, along with their associated 1s complement checksum:
(Note that all working out must be shown, failure to do this may result in the student receiving zero for the question)

Number 1 1 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1
Number 2 1 0 0 1 0 1 1 1 0 0 1 0 1 0 0 0
Sum (1) 0 0 1 0 0 1 1 1 1 0 1 1 0 0 0 1

Wrap around 0 0 1 0 0 1 1 1 1 0 1 1 0 0 1 0
Checksum 1 1 0 1 1 0 0 0 0 1 0 0 1 1 0 1

(-1 mark if missing wrap around)

1101 1000 0100 1101
[08] In the network layer, we have what is called virtual circuits and datagram networks. Explain the differences that exist between virtual circuits anddatagram networks. 1 Mark per point (max 8):

Virtual Circuit:
Evolved from telephony
human conversation: strict timing, reliability requirements need for guaranteed service
“Dumb” end systems: telephones
Complexity inside network
Datagram Network:
Data exchange among computers “elastic” service, no strict timing req.
“smart” end systems (computers)
can adapt, perform control, error recovery
simple inside network, complexity at “edge”
many link types: different characteristics, uniform service difficult

[02] Explain the purpose of a routing algorithm. Maximum 2 marks:
The purpose of a routing algorithm is simple: Given a set of routers, with Links connecting the routers, a routing algorithm finds a “good” path from source router to destination router.
Typically, a good path is one that has the least cost.
A graph is used to formulate routing problems.

Given the following IP address and CIDR, answer the questions that follow (Note that all working out must be shown, failure to do this may result in the student receiving zero for the question):
123.25.220.222/25

[02] Provide this address in binary notation. 01111011 00011001 11011100 11011110 [02] How many hosts can this network accommodate? 32 - 25 = 7
27 = 128-2=126 [02] Assuming classful addressing was used, what class does this address belong to? Class A. [02] Calculate the network address of this block in dotted decimal notation. 10000000 = 128
123.25.220.128 [02] Calculate the broadcast address of this block in dotted decimal notation. 11111111 = 255
123.25.220.255
Given the below network routing graph (with costs), answer the following questions that follow (Note that all working out must be shown, failure to do this may result in the student receiving zero for the question):

[scale=.8,auto=left,every node/.style=circle,fill=darkgray!20] (n1) at ( 0, 4) N1; (n2) at ( 2, 2) N2; (n3) at ( 0, 0) N3; (n4) at ( 4, 4) N4; (n5) at ( 6, 2) N5; (n6) at ( 4, 0) N6; (n7) at ( -3, 2) N7;
/→ /inn2/n1/2, n2/n3/4, n2/n4/5, n4/n5/14, n5/n6/8, n2/n6/9, n1/n7/6, n3/n7/7()−−node[auto, style = fill = none](→);

[02] What is the path with the least cost when communicating between N5 and N7. Is this the only cost effective path? N5-N6-N2-N1-N7 = 25 (1 mark)
Yes (1 mark) [03] Given the local datagram forwarding table for node N2 below and the destination address is 88.77.66.155, which link will this packet be forwarded to? Please ensure to show all your calculations.



Destination Address range Output Link Interface
01011000 01001101 01000010 1001**** N9
01011000 01001101 01000010 10011*** N10
01011000 01001101 01000010 100110** N8

Otherwise N6
IP in binary: 01011000 01001101 01000010 10011011 (2marks)
Link N8 (1 mark)

[05] Discuss the Channel Partitioning MAC protocol and briefly describe two approaches in Channel Partitioning.
Channel Partitioning: divide channel into smaller “pieces” (time slots, frequency, code) and allocate a piece to node for exclusive use
TDMA: time division multiple access
Access to channel in ”rounds”: each station gets fixed length slot (length = packet transmission time) in each round. Unused slots go idle
FDMA: frequency division multiple access
Channel spectrum divided into frequency bands: each station assigned fixed frequency band. Unused transmission time in frequency bands go idle
[05] Discuss the Ethernet frame structure and draw a diagram to support your answer. (1 mark each relevant fact - max 4)
-Sending adapter encapsulates IP datagram (or other network layer protocol packet) in Ethernet frame
-Preamble:7 bytes with pattern 10101010 followed by one byte with pattern 10101011 used to synchronize receiver, sender clock rates
-Addresses: 6 bytes if adapter receives frame with matching destination address, or with broadcast address (e.g. ARP packet), it passes data in frame to network layer protocol otherwise, adapter discards frame.
-Type: indicates higher layer protocol (mostly IP but others possible, e.g., Novell IPX, AppleTalk)
-CRC: checked at receiver, if error is detected, frame is dropped (1 mark for the diagram: ) [width=9cm]img/102SSSA

[04] Explain the function of the Android Manifest file in an Android project.
Located in root of application directory
All components of application must be declared here
Identifies user permissions required
Minimum API level (Android version)
Hardware and Software requirements
API Libraries to be linked

[01] Which network tool is used to find out what routers a packet passes through to reach its destination Traceroute

[10] Provide Java source code for a UDP Client that sends a message (entered by the user) to a UDP server that runs on port 2021. The client should receive the server response and print it out to the user. [language=Java]code/UDPClient2.java

[10]The code below illustrates a TCP server that handles client requests including the return of a specified video file. Fill in the missing code for sections A to H. Clearly label your answers.
[language=java]code/fillinTCPHandler3.java

connectionToClient.getInputStream(); 1 mark
new StringTokenizer(message); ; 1 mark
msgTokens.nextToken(); 1 marks
fileToReturn.length() 1 mark
(n=fis.read(buffer))>0 2 marks
dos.write(buffer,0,n); 2 mark
processing = false; 1 mark
connectionToClient.close(); 1 mark

The End!


