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<!--msthemeseparator-->
<span style="font-family:Arial"></span><span style="font-family: Arial"></span>1.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">    </span>The word "OCT" is to be transmitted using asynchronous transmission. Characters are to be represented in an 8-bit format  starting with 7-bit ASCII representation of the character with least significant bit first, and followed by a parity bit. Even parity is used.0 is the start bit and 1 is the end bit. In other words, ASCII character “v” would be represented as: 0011011111. Refer to Chapter 5 in your book for more information and then answer the following questions:

a.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt"> </span>What is the sequence of bits that will be used to transmit the word "OCT"? Clearly label start bits, end bits, and parity  bits. Remember that words are usually transmitted as sequences of characters. (2)

Since the word OCT will be transmitted as a sequence of characters, we know that we need to find bit representation for each character, and then simply concatenate them together.

First we need to find representation for each character. We look at appropriate ASCII table, convert decimal number to binary, append parity bit, and then war that byte with a start bit and an end bit. 

 
(Find ASCII table at: http://webopedia.internet.com/TERM/A/ASCII.html )

	O
	7910 = 01001111  2
	0 11110010 1 1

	C
	6710 = 01000011  2
	0 11000010 1 1

	T
	8410 = 01010100  2
	0 00101010 1 1


Legend: Red = Start bit; Blue = Parity bit; Yellow = End bit.

Result: 01111001011011000010 1100010101011
b.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt"> </span>What is the overhead of signaling and error detection bits in percent per each character transmitted?(2)

Number of bits (N) = 10

Overhead bits (O) = start bit + end bit + parity bit = 1 + 1 + 1 = 3

Overhead = O/N = 3/10 * 100% = 30%

c.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt"> </span>Bearing previous answer in mind, why is it recommended that synchronous transmission (e.g. HDLC) be used for larger data transfers?(2)

From Chapter 5, page 111: For sizable blocks of data, synchronous transmission is far more efficient than asynchronous.  Asynchronous transmission requires 20% or more overhead (in our case 30%).  The control information, preamble, and postamble in synchronous transmission are typically less than 100 bits. For example, one of the more common schemes, HDLC, contains 48 bits of control, preamble, postamble. Thus we have:

1000 character block 

· Overhead = Overhead bits / Total bits

· Overhead = 48 bits / 1000 bytes + 48 bits

· Overhead = 48 / (1000 bytes * 8 bits/byte) + 48 bits

· Overhead = 48 / 8048

· Overhead = 0.006 or 0.6%
<span style="font-family:Arial">2.  Name the common techniques on which error control is based on and explain how they are actually implemented.</span>
<span style="font-family:Arial">- Identification of techniques (2) </span>
<span style="font-family:Arial">- Explanation of implementation.(ARQ) (8) 

The question was intended to be ‘Name the common techniques on which error correction is based on’. The answer for which is in Section 5.7 of the course textbook. But as is apparent a typo had crept in to the question. We apologize for the same.

But since the question read ‘error control’ which encompasses both error detection and correction your answer should talk about the techniques for error correction and detection as mentioned in sections 5.6 and 5.7 of the book and discuss the techniques of ARQ in detail.</span>
<span style="font-family:Arial">3.   a. How do SMTP, IMAP and POP fit into the e-mail system of an organization (use outside sources if necessary)?   </span>
<span style="font-family:Arial">- Identification of roles of the 3 protocols (3) 

SMTP: Simple Mail Transfer Protocol.


A TCP/IP Protocol that is used for sending e-mail

IMAP: Internet Message Access Protocol

Used for receiving e-mail. IMAP (the latest version is IMAP4) is a client/server protocol in which e-mail is received and held for you by your Internet server.

POP: (Commonly referred to as POP3)


Post office Protocol. Used for receiving e-mail.

</span>
<span style="font-family:Arial">- Difference between IMAP & POP (2)

-POP can be thought of as a "store-and-forward" service. IMAP can be thought of as a remote file server.

POP3 is a client/server protocol in which e-mail is received and held for you by your Internet server. Periodically, you (using a client e-mail application) can check your mail-box on the server and download any mail. So if you want to read a mail or even know who sent it and what the subject is you HAVE to download it first.

With IMAP, you view your e-mail at the server as though it was on your client computer. You can view just the heading and the sender of the letter and then decide whether to download the mail or not. Thus IMAP is more sophisticated than POP3 though POP3 has a larger market share.

</span>
     <span style="font-family:Arial">b. How does 100BASE-T4 differ from traditional Ethernet. Explain.   </span>

      - <span style="font-family:Arial">Difference (2)

      - Explanation (3)

The difference between 100-Base T and traditional Ethernet is that it can operate in full-duplex mode. Please refer to the sub-heading “Full-duplex operation” under section 10.2 for the explanation. 
</span><span style="font-family:Arial">4.   Workstations W1 and W2 are nodes on the same 100Base-T LAN utilizing CSMA/CD.Each workstation is a part of a different collision domain. If both workstations start transmitting data at the same time will a collision occur? Why or why not?(4) </span><span style="font-family: Arial"> 

A Collision Domain is defined as all the Ethernet segments between a pair of bridges or other layer 2 devices. If any two or more stations in a collision domain start transmitting at the same time, a collision will occur.

Now, assume our two stations start transmitting data at the same time and that collision occurs.  

· From definition above, we know that they must be in same collision domain

· Contradiction.  It is a given that stations are in different collision domain.

· Collision cannot occur

· Q.E.D.
5.    In class we discussed different types of servers.<span style="mso-spacerun: yes">  </span>List all types, describe their functions, and find a vendor that produces it.  (5)

	Server Type
	Function Description
	Vendor

	File Servers
	These servers provide mechanisms for storing, retrieving and securing data.  They also provide database transaction tracking capabilities.
	MaxStrat®

	Communication Servers
	These servers provide communication services, allows connection to other nodes on a LAN, permit access to foreign networks or WAN
	CentiGram

	Print Servers
	These servers allow the sharing of printers by multiple users, and provides for the spooling of print jobs
	Axis Communications

	Database Servers
	These servers provide dedicated and centralized source for all users and the LAN to access a common database
	 Va Linux Systems

	Application Servers
	These servers provide database services; modem pooling capabilities, e-mail distribution services and load balancing
	Oracle


</span><span style="font-family:Arial">6.   Case Study : http://amp.com/networking/case-studies/cobb.asp<o:p </o:p Enumerate all the technologies/strategies mentioned  and   describe how they proved to be advantageous to the district.   (10)
</span><span style="font-size:12.0pt;font-family:Arial;mso-fareast-font-family:&quot;Times New Roman&quot;; mso-ansi-language:EN-US;mso-fareast-language:EN-US;mso-bidi-language:AR-SA"> (Hint : I expect some form of a table enumerating the technology/strategy and the specific benefit(s))</span> 

	Technology/Strategy
	Rationale/Advantage

	Install 100 T1 links to the schools and a DS3 connection to the central administration  office.

(*Note: All technologies used are aimed at achieving this objective in some way, but this technology was used as the basic solution to meet this objective.The idea is to give you a feel for the infrastructure needed in a large setting like this for the kind of applications mentioned)
	An infrastructure capable of supporting email, video conferencing, distance learning, curriculum sharing, Internet                 access and new high-speed educational applications and communication tools was demanded.

	AMP NETCONNECT Enhanced  Category 5 cabling system
	1. Provides the infrastructure to make it easier to migrate to new network systems. 

2. To meet future networking demands 

3. Is easier to install and certify for compliance, because of increased performance margins.

	AMP HideOut Outlet
	To solve the cabling problems that arise when moving or making changes to existing layouts in an organization. The material and labor costs of recabling have become a major factor in the cost of moves. 

The AMP HideOut outlet provides a high performance, modular alternative for communications distribution by using completely pluggable and reusable modular cable assemblies in conjunction with feeder cables terminating in different “zones” of the office.



	Pulling fiber-optic cable concurrently with copper.
	a. To save time and money over a fiber-pull later. To put it in consultant terminology “future-proofing of infrastructure”. If they decide to use fiber in due course only cost to be incurred will be the termination within the telecommunications closet.

b. The need for fiber cabling arises from the predicted increase in the number of applications that would have to be run from a desktop. In other words as computing tends to become more and more network-centric the need for bandwidth becomes increases as well.

c. Helps save upto 25% on installation costs 

d. Reduced  installation time minimizing classroom disruption

	Considering cable during the initial planning phases of a new building
	a. Improve overall efficiency of the implementation

	AMP CNA (Centralized Network Administration) strategy
	a. Simplifies network management

b. Lowers operating costs

c. Delivers more efficient port utilization 

d. Provides the foundation for a

            flexible, scalable network infrastructure that can accommodate network technologies including ATM, Fast Ethernet and network multimedia.

e. Centralization of Network Electronics

f. Fewer point-of-failure occurrences

g. Easier management of moves adds and changes 

h. Improved performance.

i. Provides a pipeline that supports an increased data rate to the                 classrooms.


From the perspective of communications technologies, these are some of the main technologies/strategies adopted, which I would look for while grading. Your grade will largely depend on these. If you have picked out more interesting stuff, extra credit will be given.  
<span style="font-family:Arial">7.   Visit http://www.citrix.com and take a look at their WinFrame product.</span> 
      -   <span style="font-family:Arial">Explain what is server-based computing? (5)

The key points that have to be addressed:

· Applications install and run on server

· Applications accessed from desktop PC or thin client

· Only screens, mouse-clicks and screens travel the network

</span>
      -   <span style="font-family:Arial">What are some of the benefits of the product as listed in the site? Explain their significance in an organizational  setting. (5)

A very brief explanation of each benefit is what is expected.

Host Computing Benefits 

       Single-point management 

       Physically and technically secure 

       Predictable ownership costs 

       Mission-critical reliability 

       Bandwidth-independent performance 

       Universal application access

Personal Computing Benefits 

       Thousands of off-the-shelf applications 

       Low-cost and fast-cycle application development 

       Standards based 

       Graphical, rich data and easy to use 

       Wide choice of device types and suppliers

      -   What are some of the concerns you might have about this product? (5)</span> 

a. <span style="font-family: Arial"> Performance when accessed over the Internet, especially over slow connections despite the claims by Citrix.

b. Potential obsolescence arising from its ability to work only with Windows applications especially in an environment in which Java-based distributed computing is becoming more and more pervasive.

                                                                                                                               




                                                                           











    (20)</span><span style="font-family:Arial">
</span>8.  You have just started your career as an IT consultant for iConsultant Inc. Your first client, a major stock exchange, is asking your firm to implement a wireless LAN in their new building in downtown New York City.<span style="mso-spacerun: yes">  </span>The company has very mobile workforce and is hoping to add flexibility to traders on the trading floor, as well as the staff supporting the operations of traders. You have been asked to give expert opinion on this project because the partner who hired you knows that you graduated from Carnegie Mellon University, the home of “Wireless Andrew”.<span style="mso-spacerun: yes">  </span>The partner has heard that “Wireless Andrew”, project that implemented a wireless LAN across the CMU campus, has been a great success and wants to hear your first hand experience.<span style="mso-spacerun: yes"> </span>
          To begin with, the partner needs to provide the client with an overview of “Wireless Andrew” and technologies that it involved.<span style="mso-spacerun: yes">  </span>She does not feel comfortable in doing that, so she asks you to help her out.<span style="mso-spacerun: yes">  </span>She has read a couple of papers on “Wireless Andrew”, but she feels you could shed some light on the terminology used.<span style="mso-spacerun: yes">  </span>You agree readily even though you have no clear idea of what “Wireless Andrew” is all about.<span style="mso-spacerun: yes">  </span>“This could mean a great start and iConsultant Inc. and a hefty bonus at the end of the year!” you say to yourself.

 The partner provides you with a sheet with several questions:

1.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">    </span>
a.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">       </span>What is CDPD?

CDPD (cellular digital packet data) is a standards-based wireless technology capable of carrying enough data to compete against Personal Communications Services.

CDPD uses the existing infrastructure of the analog AMPS (Advanced Mobile Phone Service) cellular telephone network to transmit data, utilizing idle channels in the cellular system to provide a connectionless digital data packet service.

b.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is the range (coverage radius) of CDPD technology?

The coverage radius of CDPD is one to ten miles.

c.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">       </span>When is CDPD used in “Wireless Andrew” (locality)?

The CDPD service permits roaming outside the campus network throughout the Pittsburgh area. 

d.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is CDPD’s maximum theoretical speed (raw transmission data bandwidth)?<span style="mso-spacerun: yes"> </span>
CDPD’s maximum theoretical speed is 19.2 kbps.

e.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">       </span>What is its typical “throughput” i.e. its effective speed?<span style="mso-spacerun: yes"> </span>
CDPD’s typical throughput is 9 to 11 kbps.

f.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">        </span>How does that speed compare to standard modem speeds available today?

It is slow.  A typical modem today is 56 kbps.  CDPD’s rate, however, enables users to perform many less data-intensive tasks. 

2.

<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">a.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is WaveLAN?

WaveLAN is a wireless networking technology developed by IBM that utilizes spread spectrum transmission in the IMS frequency band.

Today, WaveLAN is under Lucent Technologies’ wing.

http://www.wavelan.com/ 

b.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is its theoretical range? What kind of objects can significantly reduce WaveLAN’s range?

WaveLAN’s theoretical range is 100 to 800 feet in an open environment, but common objects found in office-type buildings can significantly reduce its range to about 100 to 200 feet.  The common objects that reduce the range include concrete and brick walls, and metal objects like desks, filing cabinets, elevator shafts, reinforced concrete, etc.

c.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">       </span>What is it’s range (coverage radius)?

In the office-type environment, the range is 100 to 200 feet.

d.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is WaveLAN’s maximum theoretical speed (raw transmission data bandwidth)?

WaveLan’s maximum theoretical speed is 2 Mbps.
e.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">       </span>What is its typical “throughput” i.e. its effective speed?<span style="mso-spacerun: yes"> </span>
The typical throughput of WaveLAN is 0.5 to 1.5 Mbps.

f.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">        </span>How does that speed compare to 10BASE-T speeds?

We shouldn’t forget that 10BASE-T’s effective throughput is often times more than 50% lower than its theoretical throughput, depending on the traffic and configuration.  

That means that in both cases, Ethernet is about 5 times faster than WaveLAN.

g.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">       </span>What are the frequencies at which WaveLAN operates?<span style="mso-spacerun: yes">  </span>Why?

WaveLAN operates at frequencies 91.5 MHz and 2.4 GHz, which are part of the Industrial, Scientific, and Medical (IMS) frequencies that do not require licensing.  In order to avoid licensing, IMS band technologies employ spread spectrum transmission.  In addition to avoiding licensing, WaveLAN operates in the IMS bands because spread spectrum transmission is robust against many kinds of interference and multipath effects.

3.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">    </span>How do CDPD and WaveLAN fit together in the “Wireless Andrew” picture i.e. which is used when?

WaveLAN is used on the CMU campus, and CDPD is active everywhere else (theoretically) within the greater Pittsburgh area. This maximizes transmission speeds in the most needed areas, and provides “good enough” solution elsewhere.
4.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>Describe the OSI model.<span style="mso-spacerun: yes">  </span>Name every layer and briefly describe its functions. On which layer(s) does CDPD operate?

	Layer
	Function

	Application (7)
	Provides access to the OSI environment for users; provides distributed information services.

	Presentation (6)
	Provides application independence from data representation (syntax) differences.

	Session (5)
	Provides the control structure for communication between applications; manages all aspects of connections (sessions) between cooperating applications.

	Transport (4)
	Provides reliable and transparent data transfer between end points; provides end-to-end error recovery and flow control.

	Network (3)
	Responsible for establishing, maintaining, and terminating connections. Provides upper layers with independence from the data transmission and switching tasks.

	Data Link (2)
	Provides reliable data transfer across the physical link; manages frame synchronization in terms of error control and flow control.

	Physical (1)
	Manages the movement of the unstructured bit stream over the physical medium.  Handles all aspects of accessing the physical medium.


CDPD operates on Layers 1 and 2 of the OSI model.

5.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is “roaming” in the context of “Wireless Andrew”?

The WaveLAN(r) technology uses microcells to extend the range of

the wireless connectivity for roaming computers. At any location, a mobile PC with a WaveLAN(r) adapter is associated with an individual WaveLAN(r) access

point and it's associated microcell. The microcells overlap to allow continuous coverage for the communication within the wireless LAN. The mobile PCs are handed off as they travel within the microcell ranges to another access point.
6.<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">      </span>What is a peer-to-peer network?<span style="mso-spacerun: yes">  </span>Can users of “Wireless Andrew” set-up peer-to-peer networks?

A peer-to-peer network enables two or more machines to communicate directly with each other without having an intermediary necessary for relaying the transmissions.  WaveLAN allows for peer-to-peer transmission without the need for relaying the transmission through an access point.  However, CMU worked with AT&T to modify peer-to-peer connectivity in such a way that the peers directly use the access points.  This modification was made in order to expand the effective range of the access points while still permitting peer-to-peer connectivity.

All that is needed for two computers to communicate over a Peer-to-Peer wireless LAN is two computers with wireless LAN adapter cards.

Luckily, an analyst working under you did some very good research and has located almost all material you need to answer the questions.<span style="mso-spacerun: yes">  </span>Here is the list of what he discovered:

·<span style="font-style: normal; font-variant: normal; font-weight: normal; font-size: 7pt">* </span>Wireless Data Network Infrastructure at Carnegie Mellon University [ http://www.monarch.cs.cmu.edu/monarch-papers/pcs-andrew.ps ] - A paper written in 1996 that talks about “Wireless Andrew” in detail.<span style="mso-spacerun: yes">  </span>The analyst thinks this might be one of your best sources.

* </span>Case Study in Wireless LAN Technology [ http://www.dma.org/~moulderpa/case-s.htm ]

*  A case study on “Wireless Andrew”. Great source of information and definitions.<span style="mso-spacerun: yes">  </span>Many concepts explained in the first paper are defined very crisply in this case study

* </span>Book Business Data Communications, 3rd Edition – Description of the OSI model and other network concepts

* </span>Introduction to Wireless LANs [http://www.wlana.com/intro/introduction/index.html ]

* Additional information on wireless LAN technology. 

The partner expects your work to be professional, on the level of the prestige for iConsultant Inc.<span style="mso-spacerun: yes">  </span>You are assured that good work will be rewarded nicely.

