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Course Code : BCS-041 Course Title : Fundamentals of Computer Networks Assignment july 2016 - january 2017



Explain the switching techniques used in ATM. 1. Draw and explain structure (a) of ATM cell format. (6 Marks) Ans: Structure of an ATM cell An ATM cell is smallest unit of information that is transmitted in ATM Network. An ATM cell consists of a 5-byte header and a 48-byte payload. ATM defines two different cell formats: NNI (Network-Network Interface) and UNI (User-Network Interface). Most ATM links use UNI cell format.
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Diagram of the UNI ATM Cell



Diagram of the NNI ATM Cell
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GFC = Generic Flow Control (4 bits) (default: 4-zero bits) VPI = Virtual Path Identifier (8 bits UNI) or (12 bits NNI) VCI = Virtual channel identifier (16 bits) PT = Payload Type (3 bits) CLP = Cell Loss Priority (1-bit) HEC = Header Error Control (8-bit) UNI(user network interface)- UNI exist between a single end user and a public ATM network works between a single user and a private switch or between private ATM switch and public ATM network. NNI (Network node interface):- It exists between switches in single public ATM network. It may also exist between two private ATM switches.
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What is a sub-netting and super-netting? How do you implement (b) sub-netting? Explain this with an example. (6 Marks) Ans:
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Subnetting enables the network administrator to further divide the host part of the address into two or more subnets. In this case, a part of the host address is reserved to identify the particular subnet. asically, a subnetwork, or subnet, is a logically visible subdivision of an IP network. The practice of dividing a network into two or more networks is called subnetting.
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The most recognizable aspect of subnetting is the subnet mask. Like IP addresses, a subnet mask contains four bytes (32 bits) and is often written using the same "dotted-decimal" notation. For example, a very common subnet mask in its binary representation. 11111111 11111111 11111111 00000000 is typically shown in the equivalent, form 255.255.255.0
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A subnet mask neither works like an IP address, nor does it exists independently from them. Instead, subnet masks accompany an IP address and the two values work together. Applying the subnet mask to an IP address splits the address into two parts, an "extended network address" and a host address.
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Valid subnet masks contain two parts: the left side with all mask bits set to '1' (the extended network portion) and the right side with all bits set to '0' (the host portion. 11111111 11111111 11111111 00000000 (valid)



w



Supernetting:- it is also called Classless Inter-Domain Routing (CIDR). CIDR specifies an IP address range using a combination of an IP address and its associated network mask. CIDR notation uses the following format – xxx.xxx.xxx.xxx/n where n is the number of (leftmost) '1' bits in the mask. For example, in the CIDR address 206.13.01.48/25, the "/25" indicates the first 25 bits are used to identify the unique network ID the remaining 7 bits to identify the specific host. Mask address is 11111111.11111111.11111111.10000000 as decimal 255.255.255.128 (c) help of a diagram.



Explain the CSMA/CD Protocol with collision detection with the (4 Marks)
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Ans: •



CSMA/CD LAN In computer networking, Carrier Sense Multiple Access with Collision Detection (CSMA/CD) is a network control protocol in which a carrier sensing scheme is used and controls transitions of jam signal. It is used in Bus topology network. The bus operates in multiple Access modes. Some time two nodes transmit the data simultaneously on the bus and collision occurs that corrupts the frame. This collision is detected by transmitting node and waits until retransmit the frame once again. Collision detection is used to improve CSMA performance by terminating transmission as soon as a collision is detected, and reducing the probability of a second collision on retry.



(d)



What is the remainder obtained by dividing x7+x5+1 by the generator polynomial x3 +1? (4 Marks) Ans:
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2. (a) Explain with the help of an example/illustration the problem with Distance vector routing algorithm. Explain in detail how does link state routing algorithm resolve the shortcoming of the above algorithm. (8 Marks) Ans: Distance vector routing has a serious drawback in its receptivity. In particular, it reacts rapidly to good news, but slowly to bad news.
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Suppose that link (A, B) is broken. Router B observed it, but in its routing table he sees, that router C has a route to A with 2 hops. The problem is, that router B doesn't know that C has router B as successor in his routing table on the route to A. That occurs followed count-to-infinity problem. B actualizes his routing table and takes the route to A over router C. Link-state routing: - Open Shortest Path First (OSPF) is a link-state routing protocol for Internet Protocol (IP) networks. It uses a link state routing algorithm. It is used to allow routers to dynamically learn routes from other routers and to advertise routes to other routers. OSPF selects the best routes by finding the lowest cost paths to a destination. All router interfaces (links) are given a cost. A linkedstate protocol does not send its routing table in the form of updates, but only shared its connectivity configuration. By collecting connectivity information from all of the devices on the network, OSPF can store all this information in a database and use that information to build a map. This information will allow OSPF to identify the best or shortest route to every other network segment on the network. The route selection is based on overall hops to the destination, as well as link speed or link cost.
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(b) Television channels are 8 MHZ wide. How many bits/sec can be sent if 8 level digital signals are used? Assume that this channel is noiseless. (2 Marks) Ans: we can sample 16 million times/sec. 8 level signals provide 2 bits per sample. This gives a total data rate of 32 Mbps.
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(c) Describe and explain the throughput expression of Aloha and Pure Aloha. Consider the delay of Pure Aloha vs Slotted Aloha. Where will be less delay ? Justify. (8 Marks) ANs: • Pure ALOHA In this, all frames from any station are of fixed length size and produce frames with equal frame lengths. A station that has data can transmit at any time, after transmitting a frame, the sender waits for an acknowledgment for an amount of time. If ACK was not received, sender assumes that the frame or ACK has been destroyed and resends that frame after it waits for a random amount of time. • Slotted ALOHA Slotted ALOHA is an improvement over pure ALOHA, which has discrete timeslots. A station is allowed to send the message only at the beginning of a timeslot, due to time the possibility of collisions are reduced. If a station misses the beginning of a slot, it has to wait until the beginning of the next time slot. A central clock or station informs all stations about the start of an each slot. • CSMA/CD LAN In computer networking, Carrier Sense Multiple Access with Collision Detection (CSMA/CD) is a network control protocol in which a carrier sensing scheme is
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used and controls transitions of jam signal. It is used in Bus topology network. The bus operates in multiple Access modes. Some time two nodes transmit the data simultaneously on the bus and collision occurs that corrupts the frame. This collision is detected by transmitting node and waits until retransmit the frame once again. Collision detection is used to improve CSMA performance by terminating transmission as soon as a collision is detected, and reducing the probability of a second collision on retry. (d)



A bit string 0111110111010111110 needs to be transmitted at the Data-Link layer. What is the string actually transmitted after bit stuffing. (2 Marks) Ans: 3. (a) Analyze your computer lab in your study centre or college (in guidance of your teacher/ coordinator )and perform the following tasks:



m o .c



(i) Draw diagram of your lab consisting of nodes (computers), hubs, switches bridges, type of cabling, servers and other various network devices. (4 Marks) Ans:
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(ii) Describe the network topology and its implementation in the lab. (3 Marks)



Ans: Star networks are one of the most common computer network topologies. In its simplest form, a star network consists of one central switch, hub or computer. In this topology, all computers are connected to central computer or central host. It is a simple topology where insertion or deletion of nodes is implemented easily. Failure of host computer downs the whole network. Advantage:• Simplicity: This topology is easy to understand, establish, and navigate. • Easy fault detection, as each link or device can be attached individually. • Easy to install and wire. • Easy to detect faults and to remove parts.



Ignou Study Helper www.ignousite.blogspot.com • No disruptions to the network when connecting or removing devices. Disadvantage:• The primary disadvantage of a star topology is the high dependence of the system on the functioning of the central hub. • On failure of the central hub whole network comes down,



(iii) Number of ports of the hub(s) with specifications. (2 Marks) Total number of ports is 8. In HUB, there are multiple incoming connections connected with multiple outgoing connections where data arrive from one or more direction and forwarded to more or more other direction. They operate at the OSI Model Physical layer. • Improves performance. • Enables optimum performance of PCI computers • All ports on HUB share the same bandwidth (10/100 MB). • Any directed frame on one port is repeated to all other ports. • All ports are regarded as same Ethernet.



(iv) Describe configuration / features of the server machine. (3 Marks) • • • • •
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Processor: I7 RAM: 8 GB DDR II RAM Hard Disk: 1TB SATA hard disk drive Graphics: Intel Graphics Media Accelerator 950 (Intel GMA 950) Windows Server OS
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(v) List of applications running on the network with their brief description. (2 Marks) • Visual Studio • Oracle
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(vi) Describe briefly about the speed of the LAN and the protocol. (2 Marks)



Ethernet The Ethernet protocol is by far the most widely used one. Ethernet uses an access method called CSMA/CD (Carrier Sense Multiple Access/Collision Detection). This is a system where each computer listens to the cable before sending anything through the network. If the network is clear, the computer will transmit. If some other nodes have already transmitted on the cable, the computer will wait and try again when the line is clear. Local Talk Local Talk is a network protocol that was developed by Apple Computer, Inc. for Macintosh computers. The method used by Local Talk is called CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance). CSMA/CA is a protocol for carrier transmission in 802.11 networks. Unlike CSMA/CD which deals with transmissions after a collision has occurred, CSMA/CA acts to prevent collisions before they happen.
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Token Ring In Token Ring, the computers are connected so that the signal travels around the network from one computer to another in a logical ring. A single electronic token moves around the ring from one computer to the next. If a computer does not have information to transmit, it simply passes the token on to the next computers. If a computer wishes to transmit and receives an empty token, it attaches data to the token. The token then proceeds around the ring until it comes to the designated computer. Page | 7 At this point, the data is captured by the receiving computer (vii) Describe the specification of cable used and its length. (2 Marks) Ans: Six Segment of cable. Each segment 5 Metre long. Total =6*5=30 metre. (viii) Describe the networking features of the server operating system. (2 Marks) Ans: • • • • • • • • •
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Server operating system can sometime manage two or more jobs at one time for a small number of clients. But when a large number of clients are involved then a huge processing power is required. During that time more servers can be included and expand the utilities. Load monitoring in server operating system provides an indication when new added server or up gradation is required. Some of the other features of server operating system are: Security is the most vital feature of the server operating system. To secure any kind of databases, files and even when file sharing server operating system provides adequate security. Server operating system provides good administration network about the tools accessed in the computer and the process of utilizing new tools available Server operating system that runs on the hardware podium is very much fast so that even a file or print sharing does not required a fast PC rather Pentium based server possessing large hard disk with terminal services can be possible.



(a) Draw the wireless LAN architecture and explain its components? Explain the functioning of the various wireless LAN Protocols? (6 Marks) Ans:
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WAN TOPOLOGIES • WAN Ring Topology: In a ring WAN topology, each site is connected to two other sites so that the entire WAN forms a ring pattern. This architecture is similar to the ring LAN topology, except that a ring WAN topology connects locations rather than local nodes. • WAN Star Topology: The star WAN topology mimics the arrangement of a star LAN. A single site acts as the central connection point for several other points. This arrangement provides separate routes for data between any two sites. • WAN Mesh Topology: Like an enterprise-wide mesh, a mesh WAN topology incorporates many directly interconnected nodes--in this case, geographical locations. Because every site is interconnected, data can travel directly from its origin to its destination. WAN Access Method • Lease Line: A permanent telephone connection between two points set up by a telecommunications common carrier. Typically, leased lines are used by businesses to connect geographically distant offices. Unlike normal dial-up connections, a leased line is always active. The fee for the connection is a fixed monthly rate. • Packet Switching: --Packet switching is used to overcome from limitations of circuit switching, packet switching has emerged as the standard switching, technology for computerto-computer communications, and therefore, used by most of the communication protocols such as X.25, TCP/IP, Frame Relay, ATM, etc. • ISDN: Integrated Services Digital Network (ISDN) was developed by ITU- Tin 1976. It is a set of protocols that combines digital telephony and data transport services. The whole idea is
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to digitize the telephone network to permit the of audio, video, and text over existing telephone lines. (b) Explain the following in the context of Transport Layer: Addressing scheme, Flow control and Buffering schemes Ans: The transport layer provides transparent transfer of data between end users, thus relieving the upper layers from transfer concerns while providing reliable data transfer. The transport layer controls the reliability of a given link through flow control, segmentation/ de-segmentation, and error control. Services:• Resource Utilization (multiplexing): • Connection Management (establishing & terminating • Flow Control (Buffering / Windowing):
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To establish a connection, TCP uses a three-way handshake . Before a client attempts to connect with a server, the server must first bind to and listen at a port to open it up for connections: this is called a passive open. Once the passive open is established, a client may initiate an active open. To establish a connection, the three-way (or 3-step) handshake occurs:



t o p



b . te



i s u



o n ig



s g lo



w



. w w



1. SYN: A client sending a SYN to the server. The client sets the segment's sequence number to a random value X. 2. SYN-ACK: In response, the server replies with a SYN-ACK. The acknowledgment number is set to one more than the received sequence number (X + 1), and the sequence number that the server chooses for the packet is another random number, Y. 3. ACK: Finally, the client sends an ACK back to the server. The sequence number is set to the received acknowledgement value i.e. X + 1, and the acknowledgement number is set to one more than the received sequence number i.e. Y + 1.



TCP connection termination TCP is a full duplex protocol, i.e. data can be sent in both directions independently. Therefore, to fully close the connection, it has to be terminated in both directions. If one end of the connection sends segment with the FIN flag set, it means that that end has got no more data to send. TCP Connection Termination is implemented as follows:
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1. One computer sends a FIN packet to the other computer including an ACK for the last data received (N). 2. The other computer sends an ACK number of N+1 3. It also sends a FIN with the sequence number of X. 4. The originating computer sends a packet with an ACK number of N+1. The connection is closed.



List different types of transmission media used in data (c) communications. Write one advantage and one disadvantage of each. (4 Marks) Ans: Communication is a way to communicate over the network communication is called data transaction. There are two types of media:1. Guided media:2. Unguided media:Guided Media:It is a solid medium or physical channel to transfer the data from one device to another device in data communication. There are various communication channels:Communication Channel:[a] Twisted pair cable. - It consists of two insulated copper wires, typically about 1mm thick. It is generally used in local telephone communication. It is also used for digital data communication over the short distance upto 1 km. unshielded twisted pairs are used to connect computing devices. Data transferred rates are usually 1-2 megabytes per second.
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Advantage • It is easily available in market. • Low cost • Used for both analog and digital data transmission Disadvantage • Easily breakable • Easily picks the noise There are two types of twisted pairs:UTP CABLE ( Unshielded twisted pair is the most common kind of copper telephone wiring. UTP cable is a medium that is composed of pairs of wires. UTP cable is used in a variety of networks. Each of the eight individual copper wires in UTP cable is covered by an insulating material.



STP CABLE (Shielded twisted pair) STP is similar to UTP in that the wire pairs are twisted around each other. STP also has shielding around the cable to further protect it from external interference. The shielding further reduces the chance of crosstalk but the shielding increases the overall diameter and weight of the cable. The maximum segment length of STP cable is 100 meters.
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[b] Co- axial cable: - it consists of a stiff copper wire as the core, surrounded by an insulating material. The insulator is encased by a mesh conductor. The outer mesh conductor is covered by the plastic. The signal is transmitted through the inner copper wire(copper core).
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There are two type of co-axial cable:50 ohm and 75 ohm, 50 ohm is used for digital transmission for computer. And 75ohm is used for analog transmission for TV. Advantage: • It is used for digital and analog transmission • It is used for longer distance • Higher data transfer rate (100 mbps) Dis-advantage: • Difficult to connect to network device • It requires connector.
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[c] Fiber-optical cable: The fiber optic cable is a newest media that transmits light signals. It provides high transfer data rate 2 gigabyte per second. There are two source of light for optic fiberLED- light Emitting diodes LASER – Light Amplification by stimulating emission Radiation.
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Advantage: • Does not accept noise. • Data can not be tapped by data thief Disadvantage: • It is costly and not available easily in market. • Difficult to install. Optical fibre is of two types. Single mode optical fiber:- Single mode uses step-index fiber and a highly focused source of light that limits beams to a small range of angles, all close to the horizontal. Multimode Optical Fiber:-Multimode is so named because multiple beams from a light source move through the core in different paths. How these beams move within a cable depends on the structure of the core. Types of multimode
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Step-index Mult-mode: In step-index multimode, the density of the core remains constant from the center to the edges. A beam of light moves through this constant density in a straight line until it reaches the interface of the core and the cladding. Graded-index Mode: A second type of fiber, called graded-index, decreases this distortion of the signal through the cable. The word index here refers to the index of refraction.
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Unguided media: - Radio, Microwave and satellite channels are the unguided media. Radio Waves: Radio wave frequencies are between 3 KHz to 1 GHz, and uses omnidirectional antenna. Omniderectional antenna propagates signal in all direction. Radio waves are used for multicast communications, such as radio (AM and FM radio), maritime radio, television, cordless phones and paging systems. Microwaves transmission: - Frequencies between 1 and 300 GHz are called microwaves. Microwaves are unidirectional. When an antenna transmits microwave waves, they can be narrowly focused. This means that the sending and receiving antennas need to be aligned. Its advantage is that a pair of antennas can be aligned without interfering with another pair of aligned antennas. Infrared Waves: Infrared signals with frequencies from 300 GHz to 400 THz (wavelengths from 1 mm to 700 nm), can be used for short-range communication. High frequencies cannot penetrate walls. This characteristic prevents interference between one system and another; a short-range communication cannot be affected by another system in the next room.



t o p



b . te



i s u



o n ig



. w w



(d) Data Communication.
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Explain the terms Bandwidth, Channel, Frequency, Amplitude used in (2 Marks)



Communication channels are classified as analog or digital. Bandwidth refers to the data throughput capacity of any communication channel. As bandwidth increases, more information per unit of time can pass through the channel. A simple analogy compares a communication channel to a water pipe. The larger the pipe, the more water can flow through it at a faster rate, just as a high capacity communication channel allows more data to flow at a higher rate than is possible with a lower capacity channel.



A communication channel or channel, refers either to a physical transmission medium such as a wire, or to a logical connection over a multiplexed medium such as a radio channel. A channel is used to convey an information signal, for example a digital bit stream, from one or several senders (or transmitters) to one or several receivers. A channel has a certain capacity for transmitting information, often measured by its bandwidth in Hz or its data rate in bits per second.
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It was the earliest modulation technique used to transmit voice by radio. This type of modulation technique is used in electronic communication. In this modulation, the amplitude of the carrier signal varies in accordance with the message signal, and other factors like phase and frequency remain constant. Advantages of Amplitude Modulation • Coverage area of AM Receiver is wider than FM because atmospheric propagation • AM is long distance propagation because of its high power. • AM Circuit is the cheapest and least complex, • AM can be easily demodulated using a Diode Detector.
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