



Information Technology: Solution of Nov-2011 Exam Paper
Q1 (a) Convert the following from one number system to another number system alongwith the working notes: 



[2X2=4]
(i)
(246.125)10
(
( ? )2

Solution {NOTES PG. NO. 30}
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.125

=
.125 x 2

= 
0.25
carry 0












.250 x 2

=
0.5
carry 0












.5 x 2


=
1.0
carry 1











=
(.001)2
Working note: we divide the decimal no by 2 to get the equivalent binary. The reminder value i.e. 1 or 0 is stored separately. When we get finally a 0 from the given decimal no. we stop dividing and the reminder values are written in reverse direction to get the equivalent binary no.
Similarly for a real no. we multiply the whole no. with 2 and integer nos. are carried separately. The same process continued till the actual no. converted to 0 after multiply by 2.

(ii)
(10111011.101)2(
( ? )10
Solution :(10111011)
=
1x27 + 0x26 + 1x25 + 1x24 + 1x23 + 0x22 + 1x21 + 1x20





=
128 + 0 + 32 + 16 + 8 + 0 + 2 + 1






=
187



(.101)

=
1x2-1 + 0x2-2 + 1x2-3





=
0.5 + 0 + .125






=
.625






= (187.625)10
Working note: to get an decimal equivalent of an binary no. we multiply each individual digit by 2 and start giving power of 2 from 0 onward write to left and add it. Similarly for an real no., we start giving power from -1 onward left to write and solve it.

Q1 
(b) Answer the following questions in brief: 














[3x2 = 6]
(i)
Explain ‘Smart Cards’
Ans. {NOTES PG. NO. 117} : Its an electronic card with a microchip. It is better than magnetic strip card in sense that, it stores data digitally, large data can be stored, allows to store images also, data is more secure, no scratches fear etc.

Types of smart card:

(a) Contact Card: they need to insert into a reader i.e. they need a constant physical contact with the machine to work. Example, ATM card

(b) Contactless Card: they need not to be insert into a reader. Through waves, data can be exchanged. Example, Door opening card.

(c) Combi Card: they need to insert into a reader initially. After proper verification, card remove from the machine and transaction is completed. Example, New ATM card offered by SBI.

(ii) Define VDSL connection
Ans. {NOTES PG. NO. 98} : Very High Digital Subscriber Line (VDSL) is a Digital Subscriber Line (DSL) technology that offers fast data rates over relatively short distances . The shorter the distance, the faster the connection rate. All types of DSL technologies are collectively referred to as xDSL. xDSL connection speeds range from 128 Kbps to 8 Mbps.

(iii) Differentiate between Parallel port and Serial port

Ans. {NOTES PG. NO. 5} : Parallel ports: Parallel ports are used to connect external input/output devices like scanners or printers. Parallel ports facilitate the parallel transmission of data, usually one byte (8 bits) at a time. Parallel ports use 25 pin RS-232C.

Serial ports: They are used for connecting communication devices like modems or other serial devices like mike. There are two varieties of Com ports—the 9-pin ports and 25-pin ports. Serial Ports facilitate the serial transmission of data, i.e. one bit at a time.

Q. 2 (a) What is database? What are the benefits of Database Management Solution?
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Ans. {NOTES PG. NO. 37-38} The following is a precise definition of data base as given by ‘G.M.Scott’:
“A data base is a computer file system that uses a particular file organization to facilitate rapid updating of individual records, simultaneous updating of related records, easy access to all records, by all applications programs, and rapid access to all stored data which must be brought together for a particular routine report or inquiry or a special purpose report or inquiry.”

Example of Databse:

Student

	RNO
	Name
	Date_of_Birth
	Address
	Percent

	1
	Aamir Khan
	10/02/1970
	65, Lokhandwala, Mumbai
	78.50

	2
	Katrina Kaif
	24/04/1986
	100, Tilak Nagar, Indore
	98.75


Here, individual values of the table are known as data, Student is a database, RNO, NAME…. are field name, and individual row of database is known as record.  
Benefits of DBMS Solution are:

(a) 
Reduced data redundancy and inconsistency.

(b) 
Enhanced data integrity

(c) 
Logical and physical data independence

(d) 
Application data independence

(e) 
Reduced complexity of the organization’s Information System environment.

Q.2 (b) Discuss the intrinsic benefits of internet.
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Ans. {NOTES PG. NO. 97} intrinsic benefits of internet
· ​Information on the business and services is placed in an assembled fashion in a common location. ​Access to this information is provided at reasonable costs. 

· A mechanism for immediate feedback from consumers or business partners is provided.

· The cost of information delivery to internal and external sources is reduced. 

· Employee access to significant amounts of information is increased. 

· An efficient means of updating and distributing current information to customers and internal staff is provided.

· Customized information to consumers is delivered. 

Q. 3 (a) Discuss in brief various data transmission modes.
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Ans {NOTES PG. NO. 67} Simplex, half-duplex and full-duplex connections:  There are 3 different transmission modes characterized according to the direction of the exchanges:  

Simplex Connection:  A simplex connection is a connection in which the data flows in only one direction, from the transmitter to the receiver. Simplex mode is seldom used because a return path is generally needed to send acknowledgements, control or error signals. This type of connection is useful if the data do not need to flow in both directions (for example, from your computer to the printer or from the mouse to your computer.).

Half-duplex Connection:  A half-duplex connection (sometimes called an alternating connection or semi-duplex) is a connection in which the data flows in one direction or the other, but not both at the same time. With this type of connection, each end of the connection transmits in turn. This type of connection makes it possible to have bidirectional communications using the full capacity of the line. For example: Walkie Talkie.

Full-Duplex Connection:  A full-duplex connection is a connection in which the data flow in both directions simultaneously. Each end of the line can thus transmit and receive at the same time, which means that the bandwidth is divided in two for each direction of data transmission if the same transmission medium is used for both directions of transmission.

(b) What is language translator?
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Ans. [NOTES PG. NO. 18] Language translators : A language translator or language processor is a general term used for any assembler, compiler or other routine that accepts statements in one language and produces equivalent statements in another language. The language processor reads the source language statements one at a time and prepares a number of machine instructions to perform the operations specified or implied by each source statement. Most computer installations have several language processors available, one for each programming language the computer can accept.

The three most widely used types of language translators are compilers, interpreters, and assemblers.

Compilers : A compiler translates the entire program into machine language before the program is executed. Compilers are most commonly used to translate high-level languages such as COBOL, FORTRAN, and Pascal. Compilers would be preferred in environments where execution speed is important.

Interpreters: Whereas compilers translates programs into machine language all at once before programs are run, interpreters translate programs a line at a time as they are being run. With an interpreter, each statement is translated into machine language just before it is executed. No object module or storable load module is ever produced.

Assemblers: Assemblers are used exclusively with assembly languages. They work similarly to compilers, translating an assembly language program into object code. Because assembly language programs are usually more machine efficient than those written in high-level languages, a two-step translation process may take place. First, the high-level language is translated to assembly language; then, using an assembler, it is converted to machine language.
Q. 4 (a) Describe briefly salient features of Data Centres.
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Ans. [NOTES PG. NO. 83] Features of Data Centers 

(i) Size: A financially viable data center could contain from a hundred to several thousand servers. This would require a minimum area of around 5,000 to 30,000 square meters. There is a need for high quality construction to bear the load of servers.

(ii) Data Security: Data centers have to be protected against intruders by controlling access to the facility and by video surveillance. They should be able to withstand natural disasters and calamities, like fire and power failures.

(iii) Recovery sites must be well maintained as it is here that everything in the data center is replicated for failure recovery.

(iv) Availability of Data: The goal of a data center is to maximize the availability of data, and to minimize potential downtime. To do this, redundancy has to be built in to all the mission critical infrastructure of the data center, such as connectivity, electrical supply, security and surveillance, air conditioning and fire suppression.

(v) Electrical and power systems: A data center should provide the highest power availability with uninterrupted power systems (UPS) 

(vi) Security: Physical security and systems security are critical to operations. 

(a) Physical security: It can be achieved through 

· Security guards

· Proximity card and PIN for door access

· Biometrics access and PIN for door access

· 24 x 365 CCTV surveillance and recording

(b) Data security: Data security within a data center should be addressed at multiple levels.

· Perimeter security: This is to manage both internal and external threats. This consists of firewalls, intrusion detection and content inspections; host security; anti-virus and access control and administrative tools.

· Access management: This is for both applications and operating systems that host these critical applications.

Q.4 (b) Discuss the various reporting tools available in data warehouse.
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Ans. [NOTES PG. NO. 51] Reporting: The data in the data warehouse must be available to the organization’s staff if the data warehouse is to be useful. Examples of types of reporting tools include:

· Business intelligence tools: These are software applications that simplify the process of development and production of business reports based on data warehouse data.

· Executive information systems: These are software applications that are used to display complex business metrics and information in a graphical way to allow rapid understanding.

· Online Analytical Processing (OLAP) Tools: OLAP tools form data into logical multidimensional structures and allow users to select dimensions to view data.

· Data Mining: Data mining tools are software that allows users to perform detailed mathematical and statistical calculations on detailed data warehouse data to detect trends, identify patterns and analyze data.

Q. 5 (a) Define Expert system. Discuss various advantages of an Expert System.
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Ans. [NOTES PG. NO. 23] An expert system (ES) is a computerized information system that allows non-experts to make decisions comparable to those of an expert. Expert systems are used for complex or ill-structured tasks that require experience and specialised knowledge in narrow, specific subject areas. 

Expert systems typically contain the following advantages:

1. Knowledge base : A knowledge base is the computer equivalent of all the knowledge and insight that an expert or a group of experts develop through years of experience in their field.

2. Inference engine : It uses data obtained from both the knowledge base and the user to make associations and inferences, form its conclusions, and recommend a course of action.

3. User interface : This program allows the user to design, create, update, use, and communicate with the expert system.

4. Explanation facility : This facility provides the user with an explanation of the logic the ES used to arrive at its conclusion.

5. Knowledge acquisition facility : The knowledge engineer is responsible for extracting an individual’s expertise and using the knowledge acquisition facility to enter it into the knowledge base. Expert systems can be example-based, rule based, or frame based. 

Expert systems offer the following benefits:

· ​They provide a cost-effective alternative to human experts.

· ​They can outperform a single expert because their knowledge is representative of numerous experts.  

· They produce better-quality and more consistent decisions. Expert systems assist users in identifying potential decision making problems, which 
increases the probability that sound decisions will be made.

· ​They can increase productivity.

· ​They preserve the expertise of an expert leaving the organization.

Q.5 (b) Describe the advantages of Optical Character Reading (OCR).
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Ans. OCR also employs a set of printing characters with standard font that can be read by both human and machine readers. The machine reading is done by light scanning techniques in which each character is illuminated by a light source and the reflected image of the character is analysed in terms of the light-dark pattern produced.

Advantages of OCR

(i) OCR eliminates the human effort of transcription.

(ii) Paper work explosion can be handled because OCR is economical for a high rate of input.

(iii) Since documents have only to be typed or handwritten, not very skilled staff (like the keypunch operators) is required.

(iv) Furthermore, these input preparation devices (typewriters etc.) are much cheaper than the keypunch or the key-to-tape devices.

Q. 6 A housing society having 400 members pay electricity bills at the following rates:
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No. of units consumed




Charges/unit (Rs.)



For the first 200 units





2.65



For the next 300 units





3.90



Over 500 units






4.75

Surcharge @5% of the bill is to be added to the charges.

Draw a flow chart which will read the house number and the number of units consumed. Print the total charges with the house number and units consumed.

Solution:


Q. 7 Describe briefly any four terms:














[4x2 = 8]
(a)
Dependent Data Mart

Ans. [NOTES PG. NO. 51] Dependent Data Marts: A dependent data mart is a physical database that receives all its information from the data warehouse. The purpose of a Data Mart is to provide a sub-set of the data warehouse’s data for a specific purpose or to a specific sub-group of the organization.

(b) Multiplexer

Ans. [NOTES PG. NO. 62] 

· Multiplexer is a network interface device.

· This device enables several devices to share one communication line. 

· The multiplexer scans each device to collect and transmit data on a single line to the CPU. 

· It also communicates transmission from the CPU to the appropriate terminal linked to the Multiplexer. 

· The devices are polled and periodically asked whether there is any data to transmit. 

· It is smart device, before transmission of data; it checks the status of target computers.

· Generate acknowledgement for each data transfer. 

(c) Virtual Private Network (VPN)

Ans. [NOTES PG. NO. 76] A VPN is a private network that uses a public network (usually the Internet) to connect remote sites or users together. Instead of using a dedicated, real-world connection such as leased line, a VPN uses "virtual" connections routed through the Internet from the company’s private network to the remote site or employee. There are two common types of VPN:

(a)
Remote-access, also called a virtual private dial-up network (VPDN), is a user-to-LAN connection used by a company that has employees who need to connect to the private network from various remote locations. A good example of a company that needs a remote-access VPN would be a large firm with hundreds of sales people in the field. Remote-access VPNs permit secure, encrypted connections between a company’s private network and remote users through a third-party service provider.

(b)  Site-to-Site VPN : Through the use of dedicated equipment and large-scale encryption, a company can connect multiple fixed sites over a public network such as the Internet. Site-to-site VPNs can be one of two types:

· Intranet-based - If a company has one or more remote locations that they wish to join in a single private network, they can create an intranet VPN to connect LAN to LAN.

· Extranet-based - When a company has a close relationship with another company (for example, a partner, supplier or customer), they can build an extranet VPN that connects LAN to LAN, and that allows all of the various companies to work in a shared environment. 

(d) Electronic Fund Transfer
Ans. [NOTES PAGE NO. 115] 

EFT stands for "Electronic Funds Transfer" and represents the way the business can receive direct deposit of all payments from the financial institution to the company bank account. Once the user signs up, money comes to him directly and sooner than ever before. EFT is Fast, Safe, and means that the money will be confirmed in user’s bank account quicker than if he had to wait for the mail, deposit the cheque, and wait for the funds to become available. The payment mechanism moves money between accounts in a fast, paperless way. These are some examples of EFT systems in operation:

Automated Teller Machines (ATMs): Consumers can do their banking without the assistance of a teller or transfer funds from one account to another electronically. These machines are used with a debit or EFT card and a code, which is often called a personal identification number or ‘PIN’.

Point-of-Sale (POS) Transactions: Some debit or EFT cards (sometimes referred to as check cards) can be used when shopping to allow the transfer of funds from the consumer’s account to the merchant’s. To pay for a purchase, the consumer presents an EFT card instead of a check or cash. Money is taken out of the consumer’s account and put into the merchant’s account electronically.

Preauthorized Transfers: This is a method of automatically depositing to or withdrawing funds from an individual’s account, when the account holder authorizes the bank or a third party (such as an employer) to do so. 

Telephone Transfers: Consumers can transfer funds from one account to another. From savings to checking, for example. or can order payment of specific bills by phone.
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Here, 


HNO = House No.


UNITS = Units Consumed


AMT = Amount


SUR = Surcharge Amount


TOTAMT = Total Amount








SUR = AMT * 5/100





TOTAMT = AMT + SUR
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