
Long Ansers to DATACOM_QUIZ 
 

Self Test 1 OSI-7 
1. The advantages of internetworking are: 
_ Internetworking enables users to communicate and share resources, 
regardless of geographical location. 
_ LANs are geographically limited, usually to one building. Internetworking is 
necessary to widen the scope of the network. 
_ Segmenting a network into smaller networks in order to increase the 
network size is less expensive than laying a network backbone cable over 
a wide area. 
_ Segmenting a network into smaller networks reduces the probability of one 
corrupt device or connection affecting a large number of network users. 
_ Internetworking devices, such as routers and gateways, can be configured 
to prevent users on one area of the network gaining access to other areas, 
thus enhancing security. 
 
2. Repeater, Switch, Router 
 
3. _ Twenty computers in your office that are connected and share a printer 
 
4. All People Seems To Need Data Processing 

 
 
5. Layer 2: DATA LINK 
 
6. Star formed Network, like TokenRing and FDDI 
 
7. _ Bus network 
 
8. Anycast refers to communication between a single sender and the nearest of 
several receivers in a group. Anycasting is designed to allow one host initiate 
the updating of routing tables for a group of routers. IPv6 allows the host to 
determine which router is closest, and to transmit the message to that router as 
though it were a unicast communication. That router then assumes 
responsibility for transmitting the updated Information to all the other routers in 
the group via a multicast. This approach allows the task of updating the routing 



tables to be delegated and thus completed more efficiently. 
 
9. _ Bridge & _ Router 
 
10. _ By forwarding only packets with a destination network address. 
 

Self Test 2 LAN, not included in exam 
 
1. _ 1 km 
 
2. Thin Ethernet:10BASE2 & Thick Ethernet:10BASE5 
 
3. Some of the benefits of UTP are: 
_ UTP cable is easier to install than coaxial cable because it is more flexible. 
_ UTP can be used for Ethernet, Token Ring, FDDI, ATM, EIA-232, ISDN, 
analog telephone, and other types of communication. This enables the 
same type of cable (and connectors) to be used for an entire building, 
which is not true of STP. 
_ UTP cable is lightweight, thin, and flexible. It is also versatile, reliable, and 
inexpensive. For the best performance, UTP cable should be used as part 
of a well-engineered, structured cabling system. 
  
4. STP has a number of benefits: 
_ STP is very flexible. 
_ Each computer can be a maximum of 100 metres from the multi-station 
access units (MSAU) when shielded wire is used. 
_ Each MSAU can support up to 260 workstations when STP is used, while 
UTP can support only 72 workstations on the same ring. 
_ STP uses a much higher-quality protective jacket for greater insulation. It is 
thus less subject to EMI, and also supports higher transmission speeds 
over longer distances than UTP. 
 
5. Cat-3, Cat-5/Cat-5e, Cat-6 
 
6. Ethernet STARS with speed higher than 10Mbit/s 
 
7. TRUE, (RJ11 terminates 4 wires) 
 
8. Fibre Optic cables 
 
9. BNC Coax 50 Ohm connectors 
 
10. _ UTP & _ STP 
 

Self Test 3 LAN, not included in exam 
 
1. CSMA/CD (Carrier Sense Multiple Access / Collision Detect) has been an 
IEEE standard since 1985. 
 
2. UTP cables does not host the higher speeds in noisy environments and also 
introduces overhearing and EMI to the enviroment. 
 



3. _ 10BaseT & _ 10Base2 
 
4. Thicknet 500 meter/segment 
 
5. _ Fibre optic cable. 
 
6. Gigabit Ethernet is the latest development in Ethernet technology, delivering 1 
Gbit/s or 1000 million bits per second. Gigabit Ethernet is carried primarily on 
optical fibre cables, with very short distances possible on copper media. It is 
used mainly as a connection between switches that link 10 Mbit/s and 
100 Mbit/s Ethernet components, and as a backbone in corporate networks. 
The drive towards Gigabit Ethernet is partly due to the fact that Fast Ethernet is 
being increasingly deployed on the desktop. Gigabit Ethernet does not support 
real-time voice and video traffic, nor does it provide Quality of Service (QoS). 
(There is also upcoming new standard with 10Gigabit/s) 
 
7. Short for Media Access Control address, a MAC address is a hardware 
address that uniquely identifies each node on a network. MAC addresses are 
also known as physical device addresses. The addresses are burned into 
network cards in the factory. MAC addressing is controlled by the Open 
Systems Interconnection (OSI) data link layer, and therefore is used to 
communicate only on the local network. This means that when a message is 
transmitted to another device on the same network segment, the destination 
device’s MAC address is used. Therefore, the need for broadcasts is avoided. 
When a message is transmitted to a device on another network segment, the 
MAC address of the nearest router is used, and it is up to the router to send the 
data further. 
 
8. full-duplex Ethernet communication is possible, using 
the XBaseT standard; XBaseT uses two pairs of copper wire, one pair for 
sending and one pair for receiving data. If there is only one workstation on a 
network segment (which is the case if a workstation is directly attached to a 
switch) both pairs can be used simultaneously. In addition both the switch port 
and the workstation’s network card must be configured for full duplex operation. 
However, when two pairs of copper wire are used simultaneously the result is 
appreciable: 20 Mbit/s available bandwidth for regular Ethernet and 200Mbit/s 
for full-duplex fast Ethernet. Because there is only one workstation on the 
segment, collisions are not an issue. 
 
9. The access method used on Token Ring networks is called token passing. 
Token passing prevents collisions by ensuring that only one station can 
transmit at any given time. This is accomplished by keeping a special packet, 
called a token, in continuous circulation on the ring. A station can send a packet 
only when it gets the free token. When a station gets the free token and 
transmits a packet, the packet travels in one direction around the ring, passing 
all of the other stations along the way. As with Ethernet, the packet is usually 
addressed to a single station, and when it passes by that station the packet is 
copied. The packet continues to travel around the ring until it returns to the 
sending station. The sending station then removes the packet, and sends a 
free token around the ring again. 
 
 
10. The main advantages of FDDI are: 



_ It is faster than most Ethernet networks (100 Mbit/s) 
_ It has a greater maximum cable length than Ethernet (1000 metres) 
_ It can support more workstations than other network types (1000 per ring) 
_ It has good resistance to electromagnetic interference 
_ It has improved fault tolerance. 
 

Self Test 4 WAN-1 
 
1._ ATM 
 
2. YES 
 
3. YES 
 
4. _ VDSL &_ ADSL 
 
5. _ A. ADSL 
 
6. Channeled and Non Channelised 
 
TDM is a channelised process which involves subdividing the bandwidth of a 
circuit into smaller increments called channels or timeslots. Typically, each 
channel carries an individual transmission, for example a voice conversation or 
a computer-to-computer session. 
 
Statistical time division multiplexing (STDM) is a non-channelised way of using 
the available bandwidth. It allocates timeslots to those devices that are ready to 
send. The principle is called bandwidth on demand. 
 

Self Test 5 IP-1 
 
1. The requirements for the development of TCP/IP were: 
_ Ability to route data between sub-networks 
_ Independence of sub-network technology 
_ Independence of host computer hardware 
_ Independence of operating system 
_ Tolerance of any error routes in sub-networks 
_ Robust recovery from failures 
_ Ability to add a new sub-network and keep going 
 
2. FTP, WWW, SMTP, SNMP 
 
3. With IPv4 we have 32 bit addresses. With IPv6, 128-bit IP addresses are now 
available. 
 
4. TCP is a full-duplex, connection-oriented protocol that chops the file to be 
transmitted into pieces called segments. The segments can be as small as 20 
bytes and as large as 64,000 bytes. Each segment is sequenced by the 
sending TCP and acknowledged by the receiving TCP. 
 
5. Layer 3 in OSI-7 model (Logical level) 



 
6. There are five IP address classes, ranging from A to E. The class of an IP 
address can be determined from the high-order (left-most) bits. 
 
Class A addresses range from 0.x.x.x to 127.x.x.x, that is, they have one 
network number and three host numbers. Class A addresses are assigned to 
networks with a very large number of hosts. The highest-order bit in a class A 
address is always set to binary zero. The next seven bits (completing the first 
octet) complete the network ID. The remaining 24 bits (the last three octets) 
represent the host ID. This allows for 126 networks and approximately 17 
million hosts per network. 
 
Class B addresses range from 128.0.x.x to 191.255.x.x, that is, they have two 
network numbers and two host numbers. Class B addresses are assigned to 
medium- to large-sized networks. The two highest-order bits are always set to 
binary 1 0. The next fourteen bits complete the network ID, and the remaining 
16 bits (the last two octets) represent the host ID. This allows for 16,384 
networks and approximately 65,000 hosts per network. 
 
Class C addresses range from 192.0.0.x to 223.255.255.x, that is, they have 
three network numbers and one host number. Class C addresses are assigned 
to small networks. The three high-order bits are always set to binary 1 1 0. The 
next 21 bits (completing the first three octets) complete the network ID. The 
remaining eight bits (the last octet) represent the host ID. This allows for 
approximately 2 million networks and 254 hosts per network. 
 
Class D addresses are used for multicast groups. A multicast group may 
contain one or more hosts. The four high-order bits in a Class D address are 
always set to binary 1 1 1 0. The remaining bits designate the specific group in 
which the client participates. There are no network or host bits in the multicast 
operations. Packets are passed to a selected subset of hosts on a network. 
Only those hosts registered for the multicast operation can accept the packets. 
 
Class E is an experimental address not generally available, and is reserved for 
future use. The high-order bits in a class E address are set to binary 1 1 1 1 0. 
 
7. A subnet is a portion of a network which may be a physically independent 
network and which shares a network address with other portions of the 
network. Each subnet has its own subnet number called SubnetMask. 
 
8. Because IP addresses are difficult for people to remember, each IP address 
has a corresponding symbolic name, called a domain name. For example, the 
domain name www.example.com might translate to 198.105.232.4. 
Each field in a domain name address corresponds to a single domain. The first 
field is a host name, which identifies a single computer for example, ‘net’ in 
www.net.usda.gov. The last field is a top-level domain, for example, .gov, .com. 
 
9. The Domain Name System (DNS) is an Internet system that translates domain 
names into IP addresses for computers on TCP/IP networks. This means that 
when a user types a domain name into a Web browser, the Web server sends 
a request to a DNS server to find out the corresponding IP address. 
 
10. Layer 4 
 
11. Network with VLSM 



Variable Length Subnet Masks (VLSM) support more efficient use of an 
organisation’s assigned IP address space. One of the major problems with the 
earlier limitation of supporting only a single subnet mask across a given 
network-prefix was that once the mask was selected, it locked the organisation 
into a set number of fixed size subnets. 
For example, assume that a network administrator decided to configure the 
200.200.200.0/24 with a /26 extended-network-prefix (subnet mask). This 
permits fours subnets, each of which supports a maximum of 62 devices. 
Alternatively, if we configure with a /28 extended-network-prefix then this 
permits 16 subnets with 14 hosts each. 
 

Self Test 6 LAYERS 
 
1. The IEEE Standards Association (IEEE-SA) is responsible for the IEEE’s 
standardisation activities. Its membership is made up of individuals, 
corporations, government agencies, and trade associations.The best-known 
IEEE standards are the 802 group of standards, which cover Local Area 
Networks (LANs) and Metropolitan Area Networks (MANs), for example, IEEE 
802.3, more commonly known as Ethernet. Another well-known IEEE standard 
is IEEE 802.14 for coaxial cable and 802.11 for wireless communities. 
 
2. ISO’s headquarters is in Geneva. Its members, including ANSI, are the national 
standards organisations of the eighty-nine member countries. ISO’s chief 
activity is publishing international standards. The organisation is best known 
worldwide for its 9000 series of standards, which specifies requirements for the 
quality system of organisations. In many industries and sectors, ISO 9000 
accreditation has become a mandatory requirement. In the datacoms world, 
ISO is best known for developing the OSI seven-layer model. 
 
3. The functions of the physical layer are to specify physical network structures, 
mechanical and electrical specifications for the transmission medium, and 
encoding and timing rules for bit transmission. 
These specifications can be grouped into a number of different areas, which 
include the following: 
_ Connection types 
_ Physical topology 
_ Signalling 
_ Bit synchronisation 
_ Bandwidth use 
_ Multiplexing 
 
4. Identify computers on the network (with the use of media access control or 
MAC addresses). The physical address is used for final delivery of data. 
 
The data link layer is only concerned with physical device addresses, or MAC 
addresses. MAC addresses are allocated to vendors by a standards 
organisation, and the vendors assign a unique address to each network 
interface card (NIC). The format of addresses depends on the media access 
method used, which is why they are called MAC addresses. In most LANs, 
MAC addresses are used to identify the destination device of a frame 
 
5. Network layer concerns about routing between datalinks, it is a logical layer. The datalink 
layer is concerned only about hardware access between devices and can only address 
everything that it has physically contact with. 



 
6. The basic purpose of the network layer is to move data to specific network 
locations. The difference between the network layer and the data link layer is 
that while the data link layer operates on a single network, the network layer 
deals with moving information between internetworks. 
 
The purpose of the transport layer is to hide the intricacies of the network 
structure from the upper-layer processes. It organises messages into 
segments, and reliably delivers segments to session-layer or application-layer 
processes. The transport layer also often compensates for lack of reliable 
connection services in the lower layers. This compensation does not ensure 
that delivery always takes place, but rather that the transport layer can detect 
errors and initiate retransmission, or pass on error information to upper layers 
for corrective action. 
 
Some protocols in TCP/IP : TCP and UDP 
 
7. Connection Identifier & Transaction Identifier  
Also known as port numbers and sequence and socket number in TCP/UDP 
protocol 
 
8. Session administration covers connection establishment, data transfer, and 
connection release. 
 
9. Servers advertise to clients the services they offer. Service advertisement can 
be either active or passive. With active service advertisement, each server 
sends out periodic messages to announce availability of its services. Network 
clients collect the advertisements and build tables of available services. 
Networks which use active service advertisement specify a time interval for the 
validity of a service. For example, if the time interval is five minutes, and a 
particular service is not advertised in the last five minutes, the client removes 
that service from its service table. Servers perform passive service 
advertisement by periodically registering their available services with a 
directory. Clients simply check this directory to find out about the services that 
are available on each server. 
 
Examples are Microsoft AD and Netware NDS and also the browsing mechanism in Windows 
workgroups. 
 

Self Test 7 LAN 
 
1. For example a Token Ring utilises unshielded twisted pair (UTP) in a star 
formation. As well as the physical network topology there is also the logical network 
topology. In some special cases, a physical network topology will not affect the 
way the network operates.  
 
The actual signal path is called a logical topology. 
Media connection devices or media access schemes can be used to pass a 
signal in a logical path that is different to the physical media path.  
 
For example, in a Token Ring network. Token Ring LANs often use copper cable 
arranged in a star topology with a hub at the centre. The hub does not repeat 
incoming signals to all other attached devices, as in a normal star topology. The 
hub’s circuitry distributes each incoming signal to the next device in a predetermined 



logical ring or round-robin scheme. therefore the physical topology employed is 
a star, while the logical topology is a ring. 
 
2. _ CSMA/CD 
 
3. SOURCE 
 
4. A MAC address is a hardware address that uniquely identifies each node on a 
network. MAC addresses are also known as physical device addresses. The 
addresses are typically burned into network cards in the factory. 
MAC addressing is controlled by the OSI data link layer, and therefore is used 
to communicate only on the local network. This means that when a message is 
transmitted to another device on the same network segment, the destination 
device’s MAC address is used. Therefore, the need for broadcasts is avoided. 
When a message is transmitted to a device on another network segment, the 
MAC address of the nearest router is used, and it is up to the router to send the 
data further. 
 
5. The advantages of a LAN based on Token Ring are as follows: 
_ High reliability, the ring can continue normal operation despite any single 
fault 
_ Bypassing inactive stations 
_ Effective use, 95% in Token Ring only whilst 30-40% in Ethernet 
_ Excellent traffic handling 
_ Large maximum frame length 
_ High bandwidth efficiency. 70% in Token Ring, 30% in Ethernet 
_ Many media choices: UTP, STP, coaxial or optical fibre 
_ Supports transmission priority 
 
6. Redundancy, if one ring fails the other one can take over the traffic. Also it is used 
to send back BEACONS to advertise link down on other end. 
 
7. The main advantages of FDDI are: 
_ It is faster than most Ethernet networks (100 Mbit/s) 
_ It has a greater maximum cable length than Ethernet (1000 metres) 
_ It can support more workstations than other network types (1000 per ring) 
_ It has good resistance to electromagnetic interference 
_ It has improved fault tolerance 
 
8. UTGÅR 
 
9. Wireless LANs usually have two types of realisation: 
_ Ad-hoc - Several mobile nodes (for example, notebook computers) may 
get together in a small area (for example, in a conference room) and 
establish peer-to-peer communications among themselves without the 
help of any infrastructure such as wired/wireless backbone. Since a small 
coverage area does not imply insured communication, there is no real 
reliability. Despite the possibility of ad-hoc networking, most applications 
will require communications with services located in a pre-existing 
infrastructure 
_ Infrastructured - Such an infrastructure is typically a higher-speed wired (or 
wireless) backbone. Therefore we can divide typical network traffic into two 
directions: uplink (into the backbone) and downlink (from the backbone). 



The contact points to the backbone are called access points. The access 
points can be either base stations for wired infrastuctures or wireless 
bridges for wireless infrastructures. Repeaters may also be used for 
enlarging the coverage area of communication 
 
10. Three main types of technological implementation: 
_ Narrowband - A narrowband radio system transmits and receives user 
information on a specific radio frequency. Narrowband radio keeps the 
radio signal frequency as narrow as possible just to pass the information. 
Undesirable crosstalk between communications channels is avoided by 
carefully coordinating different users on different channel frequencies 
_ Spread spectrum - Most wireless LAN systems use spread-spectrum 
technology, a wideband radio frequency technique developed by the 
military for use in reliable, secure, transmission-critical communications 
systems. Spread-spectrum is designed to trade off bandwidth efficiency for 
reliability, integrity, and security. In other words, more bandwidth is 
consumed than in the case of narrowband transmission, but the tradeoff 
produces a signal that is, in effect, louder and thus easier to detect, 
provided that the receiver knows the parameters of the spread-spectrum 
signal being broadcast. If a receiver is not tuned to the right frequency, a 
spread-spectrum signal looks like background noise. There are two types 
of spread spectrum radio: frequency hopping and direct sequence 
_ Infrared (IR) - IR systems use very high frequencies, just below visible light 
in the electromagnetic spectrum, to carry data. Like light, IR cannot 
penetrate opaque objects; it is either directed (line-of-sight) or diffuse 
technology. Inexpensive directed systems provide very limited range (3 ft) 
and typically are used for personal area networks but occasionally are 
used in specific wireless LAN applications. High performance directed IR 
is impractical for mobile users and is therefore used only to implement 
fixed sub-networks. Diffuse (or reflective) IR wireless LAN systems do not 
require line-of-sight, but cells are limited to individual rooms 
 

Self Test 8 WAN 
1. _ Arrive in the same order sent for a SVC and a PVC 
 
2. _ LAPD & _ LAPB 
_ LAPB (Link Access Procedures Balanced) 
_ LAPD (Link Access Procedures for ISDN D Channel) 
 
 
3. WRONG! 
 
4. YES.  Committed Information Rate (CIR). The physical connection to a Frame 
Relay switch typically operates at between 56 kbit/s and 2 Mbit/s. The CIR value is 
the UPPER SPEED LIMIT. 
 
5. LAPM (Link Access Protocol Modem) 
 
6. PPP Point to Point Protocol, Components 
The three main components of PPP are the: 
_ Encapsulation scheme 
_ Link Control Protocol (LCP) 
_ Network Control Protocol (NCP) 
 



8. Three types of ATM connection services exist: Permanent Virtual Circuits (PVC), 
Switched Virtual Circuits (SVC), and connectionless service (which is similar to 
Switched Multimegabit Data Service (SMDS)). 
 
9. WRONG, Not  Network layer! ATM and OSI The ATM architecture uses a 
logical model to describe the functionality it supports. ATM functionality corresponds 
to the physical layer and part of the data link layer of the OSI reference model. 
 
10. The D-channel can be either: 
_ A 16 kbit/s channel used to control two 64 kbit/s channels (basic rate 
interface or BRI), or 
_ A 64 kbit/s used to control multiple 64 kbit/s channels (primary rate 
interface or PRI). 
 

Self Test 9 ROUTING 
1. RIP, OSPF and BGP 
 
2. A router running RIP broadcasts a message every 30 seconds. The message 
contains information taken from the router’s current routing database. Each 
message consists of pairs, each pair contains an IP network address and an 
integer distance to that network. 
 
The addresses used in RIP are 32-bit Internet addresses. An entry in the 
routing table can represent a host, a network or a subnet. 
 
By default, RIP uses a very simple metric: the distance is the number of hops to 
be used to reach the destination. This is normally called the hop count. This 
distance is expressed as an integer varying between 1 and 15; the value 16 
denotes infinity. 
 
RIP supports both non-broadcast and broadcast networks. RIP packets are 
carried over User Data Protocol (UDP) and IP. The RIP processes use UDP 
port number 520 for emission and reception. Packets are normally sent every 
30 seconds, or faster in the case of triggered updates. If a route is not 
refreshed within 180 seconds, the distance is set to infinity and the entry is 
removed from the table later. 
 
The Open Shortest Path First (OSPF) routing protocol is a link state algorithm, 
that adjusts to network changes more quickly than RIP and is more robust. 
Each router updates the rest of the network with information on the direct 
connections it has to its neighbours. 
 
OSPF routers advertise their routing information in Link-State Advertisements, 
or LSAs. OSPF routers broadcast LSAs to their neighbours only when a 
network change has occurred. They also send an update following a large 
interval, typically every hour. LSAs are described in detail later in this chapter. 
 
3. In order to be able to build large OSPF networks, an OSPF routing domain is 
split into regions called areas, all areas receive AS number like IP net 
addresses. Details of any particular area are hidden from all 
other areas. This reduces the size of a router's routing table within an area and 
enables the size of the overall routing domain to grow larger. 
In order to advertise information about an area to other areas, the information 
must be reduced. This process is called abstraction. A summary of addresses 



reachable within an area is passed from area to area. 
All areas are connected to a special area called a backbone area . Areas are 
connected to the backbone using an interface on one of the routers in an area. 
Forcing all areas to be physically connected to a single backbone area may not 
be practical. To get around this a logical extension of the backbone area 
through the configuration of a virtual link is made. 
 
4. The NSSA (Not-So-Stubby-Area) defines a new OSPF area similar to the stub 
area in that external LSAs(Link State Advertisement/Routing information and link 
information) are not propagated into the area nor may they originate in a stub area  
However, the area may contain an AS border router that may inject NSSA LSAs  into 
the area. A way to tell the Cisco on howto behave with routing and link information, if 
it should be sent to other routers in the area. 
 
5. In order to fail back if the loop is broken, data is sent in counter clock wise. 
 
6. A metric represents the total cost of getting a datagram from the 
host to that destination. This metric is the sum of the costs associated with 
the networks that would be traversed in getting to the destination. 
Metric values are arbitrary, you select them depending on your own idea: 

• Link cost 
• Link delay 
• Link speed 
• Link jitter 
• Link reliable 

And so on. 
 
7. Source routing is to dictate the way a data packet traverses the network enterprise, 
this is usually done by adding the router to be visited in IP header OPTION field, and 
a corresponding bitmap telling if you must visit router or not. 
 
8. Same Physical access method, Same link layer protocol. Then you need to look 
after that they sit in the same IP subnet in the interconnection. Also you might 
consider entering static routes to network in the enviroment or start RIP or OSPF on 
router interfaces. 
 
9. In several layers, first we have the TTL or HOP LIMIT, second we have routers 
that can “remember” session numbers in TCP, and third routers can mark the IP 
header and see if the packet comes back again. To kill loops, POISON REVERSE=set 
TTL to more then 15 if using RIP, otherwise you have to SPLIT HORIZON. 
 
10. Cisco, Allied Telesys and Alcatel. Also mention 3Com and Nokia as well as 
Ericsson. 
 


