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1 Explain Arrays. Write a Program to Find the Transpose of Matrix. 5 CO3,5 

2 Explain Recursion is details. Write a program to find the Factorial of given No. using 

recursion. 
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3 Write the difference  between. 

(a)  Structure and Union 

(b)  Binary file and Text file 
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��

�
  by using simpson’s 1/3 rule. 5 CO6 

 

1. Explain Arrays. Write a Program to Find the Transpose of Matrix. 

Arrays are Set of Elements having same data type or we can Say that Arrays are Collection of Elements 

having same name and same data type But Always Remember Arrays are Always Start From its index 

value and the index of array is start From 0 to n-1. 

The Various types of Array those are provided by c as Follows:- 

      1.    One Dimensional Array 

2.    Multi Dimensional Array 

The declaration form of one-dimensional array is 

Data_type array_name [size];  

Example 

int A[10]; 

The declaration form of Multi-dimensional array is 

Data_type array_name [size] [size];  

Example 

int A[4][4]; 

 

 

#include <stdio.h> 

  

 main() 

{ 

   int m, n, c, d, matrix[10][10], transpose[10][10]; 

  

   printf("Enter the number of rows and columns of matrix\n"); 

   scanf("%d%d", &m, &n); 

  

   printf("Enter elements of the matrix\n"); 

  



   for (c = 0; c < m; c++) 

      for(d = 0; d < n; d++) 

         scanf("%d", &matrix[c][d]); 

  

   for (c = 0; c < m; c++) 

      for( d = 0 ; d < n ; d++ ) 

         transpose[d][c] = matrix[c][d]; 

  

   printf("Transpose of the matrix:\n"); 

  

   for (c = 0; c < n; c++) { 

      for (d = 0; d < m; d++) 

         printf("%d\t", transpose[c][d]); 

      printf("\n"); 

   } 

     } 

 

 

 

2.Explain Recursion is details. Write a program to find the Factorial of given No. using recursion. 

Recursion is the process of repeating items in a self-similar way. In programming languages, if a 

program allows you to call a function inside the same function, then it is called a recursive call of the 

function. 

void recursion() { 

   recursion(); /* function calls itself */ 

} 

 

int main() { 

   recursion(); 

} 

The C programming language supports recursion, i.e., a function to call itself. But while using 

recursion, programmers need to be careful to define an exit condition from the function, otherwise it 

will go into an infinite loop. 

Recursive functions are very useful to solve many mathematical problems, such as calculating the 

factorial of a number, generating Fibonacci series, etc. 

#include<stdio.h> 

 

main() 

{ 

    int num,f; 

    printf("Enter a number: "); 



    scanf("%d",&num); 

    f=factorial(num); 

    printf("Factorial of %d = %d",num,f);

     

} 

int factorial(int n) 

{ 

    if(n==0) 

        return 1; 

    else 

        return (factorial(n-1)*n); 

} 

 

 

3. Write the difference  between. 

(a)  Structure and Union 

(b)  Binary file and Text file 

(a) The differences between structure and union are as follows.

(b) The differences between structure and union are as follows.

• Text file is human readable because everything is stored in terms of text. 

everything is written in terms of 0 and 1, therefore binary file is not human readable.

• A newline(\n) character is converted into the carriage return

written to the disk. In binary file, these conversions wi

• In text file, a special character, whose ASCII value is 26, is inserted after the last character in 

the file to mark the end of file. There is no such special character present in the binary mode 

files to mark the end of file. 

• In text file, the text and characters are stored one character per byte. For example, the integer 

value 1245 will occupy 2 bytes in memory but it will occupy 5 bytes in text file. In binary file, 

the integer value 1245 will occupy 2 bytes in memory as well as in f

 

 

printf("Factorial of %d = %d",num,f); 

The differences between structure and union are as follows. 

The differences between structure and union are as follows. 

Text file is human readable because everything is stored in terms of text. 

everything is written in terms of 0 and 1, therefore binary file is not human readable.

n) character is converted into the carriage return-linefeed combination before being 

written to the disk. In binary file, these conversions will not take place. 

In text file, a special character, whose ASCII value is 26, is inserted after the last character in 

the file to mark the end of file. There is no such special character present in the binary mode 

 

file, the text and characters are stored one character per byte. For example, the integer 

value 1245 will occupy 2 bytes in memory but it will occupy 5 bytes in text file. In binary file, 

the integer value 1245 will occupy 2 bytes in memory as well as in file. 

 

Text file is human readable because everything is stored in terms of text. In binary file 

everything is written in terms of 0 and 1, therefore binary file is not human readable. 

linefeed combination before being 

In text file, a special character, whose ASCII value is 26, is inserted after the last character in 

the file to mark the end of file. There is no such special character present in the binary mode 

file, the text and characters are stored one character per byte. For example, the integer 

value 1245 will occupy 2 bytes in memory but it will occupy 5 bytes in text file. In binary file, 



4. Evaluate �
��

����
��

�
  by using simpson’s 1/3 rule. 

�
��

����
��

�
	= h/3 [ (y0+y10) + 2 (y2+y4+y6+y8) + 4(y1+y3+y5+y7+y9)] 

x 0 1 2 3 4 5 6 7 8 9 10 

y 1 0.5 0.2 0.1 0.0588 0.0385 0.027 0.02 0.0154 0.0122 0.0099 

 

=1/3 [ (1+0.0099) + 2(0.2+0.0588+0.027+0.0154) + 4(0.5+0.1+0.0385+0.2+0.0122) ] 

 

=1.4317 
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1 Explain the Concept of Demand Paging. 5 CO5 

2 How many page faults occur for LRU algorithm for the following reference string, 

with three page frames? Reference string: 7,0,1,2,0,3,0,4,2,3,0,3,0,3,2,1,2,0,1,7,0,1  

5 CO5 

3 Explain the various File Operations. 5 CO6 

4. Explain the Design Issues of Distributed Operating System. 5 CO6 

 

 

1. EXPLAIN THE CONCEPT OF DEMAND PAGING. 

With demand-paged virtual memory, pages are only loaded when they are demanded during program 

execution; pages that are never accessed are thus never loaded into physical memory. A demand-paging 

system is similar to a paging system with swapping (Figure ) where processes reside in secondary memory 

(usually a disk). When we want to execute a process, we swap it into memory. Rather than swapping the 

entire process into memory, however, we use A lazy swapper never swaps a page into memory unless that 

page will be needed. Since we are now viewing a process as a sequence of pages, rather than as one large 

contiguous address space, use of the term swapper is technically incorrect.  

 
 

But what happens if the process tries to access a page that was not brought into memory? Access to a page 

marked invalid causes a Page fault. The paging hardware, in translating the address through the page table, 

will notice that the invalid bit is set, causing a trap to the operating system. This trap is the result of the 

operating system's failure to bring the desired page into memory. The procedure for handling this page fault 

is straightforward (Figure ):  

 

 
1. We check an internal table (usually kept with the process control block) for this process to determine 

whether the reference was a valid or an invalid memory access.  



2. If the reference was invalid, we terminate the process. If it was valid, but we have not yet brought in 

that page, we now page it in.  

3. We find a free frame (by taking one from the free-frame list, for example).  

4. We schedule a disk operation to read the desired page into the newly allocated frame.  

5. When the disk read is complete, we modify the internal table kept with the process and the page table 

to indicate that the page is now in memory.  

6. We restart the instruction that was interrupted by the trap. The process can now access the page as 

though it had always been in memory. 

 

2. HOW MANY PAGE FAULTS OCCUR FOR LRU ALGORITHM FOR THE FOLLOWING 

REFERENCE STRING, WITH THREE PAGE FRAMES?  

 REFERENCE STRING: 7,0,1,2,0,3,0,4,2,3,0,3,0,3,2,1,2,0,1,7,0,1 

LRU Page Replacement 

Replace the page that has not been used for the longest period of time. LRU replacement associates with each 

page the time of that page's last use. When a page must be replaced, LRU chooses the page that has not been 

used for the longest period of time. 

Reference string: 7,0,1,2,0,3,0,4,2,3,0,3,0,3,2,1,2,0,1,7,0,1  

3 frames (3 pages can be in memory at a time per process 

 
 

Total Page faults: 12 

 

3. EXPLAIN THE VARIOUS FILE OPERATIONS. 

A file's operations vary from one operating system to another but typically consist of these: 

1. Creating a file. Two steps are necessary to create a file. First, space in the file system must be found for 

the file. Second, an entry for the new file must be made in the directory.  

2. Writing a file. To write a file, we make a system call specifying both the name of the file and the 

information to be written to the file. Given the name of the file, the system searches the directory to find 

the file's location. The system must keep a write pointer to the location in the file where the next write is 

to take place. The write pointer must be updated whenever a write occurs.  

3. Reading a file. To read from a file, we use a system call that specifies the name of the file and where (in 

memory) the next block of the file should be put. Again, the directory is searched for the associated 

entry, and the system needs to keep a read pointer to the location in the file where the next read is to take 

place. Once the read has taken place, the read pointer is updated. Because a process is usually either 

reading from or writing to a file, the current operation location can be kept as a per-process . 

4. Repositioning within a file. The directory is searched for the appropriate entry, and the current-file-

position pointer is repositioned to a given value. Repositioning within a file need not involve any actual 

I/0. This file operation is also known as a file seek. 

5. Deleting a file. To delete a file, we search the directory for the named file. Having found the associated 

directory entry, we release all file space, so that it can be reused by other files, and erase the directory 

entry. 

6. Truncating a file. The user may want to erase the contents of a file but keep its attributes. Rather than 

forcing the user to delete the file and then recreate it, this function allows all attributes to remain 

unchanged -except for file length-but lets the file be reset to length zero and its file space released. 

7. Open(Fi) – search the directory structure on disk for entry Fi, and move the content of entry to memory 

8. Close (Fi) – move the content of entry Fi in memory to directory structure on disk 

4. EXPLAIN THE DESIGN ISSUES OF DISTRIBUTED OPERATING SYSTEM. 



The important design issues related to Distributed Operating system are transparency, flexibility, reliability, 

performance, scalability. 

Let us understand the Different Types of Advanced Operating Systems to understand the Major Design 

Issues better. 

Transparency 

Multiple Computers are used but the user gets a view of only single system being used. Makes the network 

invisible to user/applications. 

Various degrees of transparency are 

• Access Transparency 

• Location Transparency 

• Name Transparency 

• Data Transparency 

• Execution Transparency 

• Performance Transparency 

Flexibility 

Flexible operating systems are taken to be those whose designs have been motivated to some degree by the 

desire to allow the system to be tailored, either statically or dynamically, to the requirements of specific 

applications or application domains. 

Reliability 

Reliability is generally considered important by end users. Not all companies making operating systems have 

a similar standard. Even among operating systems where reliability is a priority, there is a range of quality. 

Also, an operating system may be extremely reliable at one kind of task and extremely unreliable at another. 

Current operating systems have two characteristics that make them unreliable and insecure. 

Performance 

The performance of computer hardware typically increases monotonically with time. Even if the same could 

be said of software, the rate at which software performance improves is usually very slow compared to that 

of hardware. 

Scalability 

Scalability is a desirable property of a system, a network, or a process, which indicates its ability to either 

handle growing amounts of work in a graceful manner, or to be readily enlarged. A system whose 

performance improves after adding hardware, proportionally to the capacity added, is said to be a scalable 

system. 
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1 What is combinational Circuit? Also explain Binary full subtractor. 5 CO5 
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3 Explain Universal shift register. 5 CO6 

4. Explain J-K Flip flop. 5 CO6 

 

 

 

Ans 1:- 

 

Combinational circuit is a circuit in which we combine the different gates in the circuit, for example 

encoder, decoder, multiplexer and demultiplexer. Some of the characteristics of combinational circuits are 

following − 

• The output of combinational circuit at any instant of time depends only on the levels present at 

input terminals. 

• The combinational circuit do not use any memory. The previous state of input does not have any 

effect on the present state of the circuit. 

• A combinational circuit can have an n number of inputs and m number of outputs. 

 
FULL SUBTRACTOR 

Full subtractor performs subtraction of two bits, one is minuend and other is subtrahend. In full 

subtractor  ‘1’ is borrowed by the previous adjacent lower minuend bit.  Hence there are three bits are 

considered at the input of a full subtractor.  There are two outputs, that are DIFFERENCE output D and 

BORROW output Bo. The BORROW output indicates`that the minuend bit requires borrow ‘1’ from the next 

minuend bit. 

If we compare DIFFERENCE output D and BORROW output Bo with full adder`it can be seen that the 

DIFFERENCE output D is the same as that for the SUM output.  Further, the BORROW output Bo is similar to  

CARRY-OUT. In the case of a half-subtractor, A input is complemented similar things are carried out in full 

subtractor. 



 
 

Ans 2:- The BCD-to-decimal decoder converts each BCD code to its decimal equivalent. The technique 

employed is very similar to the one used in developing the 3-line-to-8-line decoder. Again assuming active 

high outputs are required. 

A BCD to decimal decoder has ten output bits. It accepts an input value consisting of a binary-coded 

decimal integer value and activates one specific, unique output for every input value in the range [0,9]. All 

outputs are held inactive when a non-decimal value is applied to the inputs. 

 

 

 

 

 

 

 

 

 

Decimal 

Digit 
Binary Inputs Logic Function 

0 0 0 0 0 
 

1 0 0 0 1 
 

2 0 0 1 0 
 

3 0 0 1 1 
 

4 0 1 0 0 
 

5 0 1 0 1 
 

6 0 1 1 0 
 

7 0 1 1 1 
 

8 1 0 0 0 
 

9 1 0 0 1 
 

 



 
 

  



Ans 3:- Universal Shift Register

mode (either serial or parallel) by shifting it either towards right or towards left. In other words, a combined 

design of unidirectional (either right

bidirectional shift register

 

The design shown by Figure 1 uses n 4×1 multiplexers to drive the input pins of n flip

which are also connected to clock and clear inputs. All of the 

select lines, S1 and S0 (pink lines in the figure), in order to select the mode in which the shift registers 

operates. It is also seen that the MUX driving a p

1. First input (Pin Number 0) connected to the output pin of the same flip

connected to Q1, zero

2. Second input (Pin Number 1) connected to the output of the very

flip-flop FF1 where it acts like an serial

right) i.e. first pin of MUX

MUXn is connected to Q

3. Third input (Pin Number 2) connected to the output of the very

flop FFn where it acts like an seri

i.e. second pin of MUX

MUXn-1 is connected to Q

4. Fourth input (Pin Number 3) connected to the individual bits 

stored into the register, thus providing the facility for parallel loading.

 

Ans 4:- JK flip Flop is the most widely used of all the flip

circuit. The two inputs labelled “J” and “K” are not shortened abbreviated letters of other words, such as “S” for Set 

and “R” for Reset, but are themselves autonomous letters chosen by its inventor Jack Kirby to distinguish the flip

design from other types. 

The sequential operation of the JK flip flop is exactly the same as for the previous SR flip

the same “Set” and “Reset” inputs. The difference this time is that the “JK flip flop” has no invalid or 

forbidden input states of the SR Latch even when S and R are 

The JK flip flop is basically a gated SR flip

illegal or invalid output condition that can occur when both inputs S and R are equal to logic level “1”. Due 

to this additional clocked input, a JK flip

change” and “toggle”. The symbol for a JK flip flop is similar to that of an

previous tutorial except for the addition of a

 

Universal Shift Register is a register which can be configured to load and/or retrieve the data in any 

mode (either serial or parallel) by shifting it either towards right or towards left. In other words, a combined 

design of unidirectional (either right- or left-shift of data bi

bidirectional shift register along with parallel load provision is referred to as 

The design shown by Figure 1 uses n 4×1 multiplexers to drive the input pins of n flip

which are also connected to clock and clear inputs. All of the 

(pink lines in the figure), in order to select the mode in which the shift registers 

operates. It is also seen that the MUX driving a particular flip-flop

First input (Pin Number 0) connected to the output pin of the same flip

, zero
th

 pin of MUX2 is connected to Q2

Second input (Pin Number 1) connected to the output of the very

where it acts like an serial-input to the input data bits which are to be shifted towards 

. first pin of MUX2 is connected to Q1, first pin of MUX

is connected to Qn-1. 

Third input (Pin Number 2) connected to the output of the very

flop FFn where it acts like an serial-input to the input data bits which are to be shifted towards left) 

i.e. second pin of MUX1 is connected to Q2, second pin of MUX

is connected to Qn. 

Fourth input (Pin Number 3) connected to the individual bits 

stored into the register, thus providing the facility for parallel loading.

is the most widely used of all the flip-flop designs and is considered to be a universal flip

ts labelled “J” and “K” are not shortened abbreviated letters of other words, such as “S” for Set 

and “R” for Reset, but are themselves autonomous letters chosen by its inventor Jack Kirby to distinguish the flip

l operation of the JK flip flop is exactly the same as for the previous SR flip

the same “Set” and “Reset” inputs. The difference this time is that the “JK flip flop” has no invalid or 

forbidden input states of the SR Latch even when S and R are both at logic “1”.

is basically a gated SR flip-flop with the addition of a clock input circuitry that prevents the 

illegal or invalid output condition that can occur when both inputs S and R are equal to logic level “1”. Due 

ional clocked input, a JK flip-flop has four possible input combinations, “logic 1”, “logic 0”, “no 

change” and “toggle”. The symbol for a JK flip flop is similar to that of an

previous tutorial except for the addition of a clock input. 

is a register which can be configured to load and/or retrieve the data in any 

mode (either serial or parallel) by shifting it either towards right or towards left. In other words, a combined 

shift of data bits as in case of SISO, SIPO, PISO, PIPO

el load provision is referred to as universal shift register

The design shown by Figure 1 uses n 4×1 multiplexers to drive the input pins of n flip-flops in the register 

which are also connected to clock and clear inputs. All of the multiplexers in the circuit share the same 

(pink lines in the figure), in order to select the mode in which the shift registers 

flop has its  

First input (Pin Number 0) connected to the output pin of the same flip-flop i.e. zero
th

 pin of MUX

2, … zero
th

 pin of MUXn is connected to Q

Second input (Pin Number 1) connected to the output of the very-previous flip-flop (except the first 

input to the input data bits which are to be shifted towards 

, first pin of MUX3 is connected to Q2, … first pin of 

Third input (Pin Number 2) connected to the output of the very-next flip-flop (except the first flip

input to the input data bits which are to be shifted towards left) 

, second pin of MUX2 is connected to Q3,… second pin of 

Fourth input (Pin Number 3) connected to the individual bits of the input data word which is to be 

stored into the register, thus providing the facility for parallel loading. 

flop designs and is considered to be a universal flip

ts labelled “J” and “K” are not shortened abbreviated letters of other words, such as “S” for Set 

and “R” for Reset, but are themselves autonomous letters chosen by its inventor Jack Kirby to distinguish the flip

l operation of the JK flip flop is exactly the same as for the previous SR flip-

the same “Set” and “Reset” inputs. The difference this time is that the “JK flip flop” has no invalid or 

both at logic “1”. 

flop with the addition of a clock input circuitry that prevents the 

illegal or invalid output condition that can occur when both inputs S and R are equal to logic level “1”. Due 

flop has four possible input combinations, “logic 1”, “logic 0”, “no 

change” and “toggle”. The symbol for a JK flip flop is similar to that of an SR Bistable Latch as seen in the 

 

is a register which can be configured to load and/or retrieve the data in any 

mode (either serial or parallel) by shifting it either towards right or towards left. In other words, a combined 

PIPO) and 

universal shift register. 

 
flops in the register 

in the circuit share the same 

(pink lines in the figure), in order to select the mode in which the shift registers 

pin of MUX1 is 

is connected to Qn. 

flop (except the first 

input to the input data bits which are to be shifted towards 

, … first pin of 

flop (except the first flip-

input to the input data bits which are to be shifted towards left) 

,… second pin of 

of the input data word which is to be 

flop designs and is considered to be a universal flip-flop 

ts labelled “J” and “K” are not shortened abbreviated letters of other words, such as “S” for Set 

and “R” for Reset, but are themselves autonomous letters chosen by its inventor Jack Kirby to distinguish the flip-flop 

-flop with 

the same “Set” and “Reset” inputs. The difference this time is that the “JK flip flop” has no invalid or 

flop with the addition of a clock input circuitry that prevents the 

illegal or invalid output condition that can occur when both inputs S and R are equal to logic level “1”. Due 

flop has four possible input combinations, “logic 1”, “logic 0”, “no 

as seen in the 



 

The Truth Table for the JK Function 

same as 

for the 

SR Latch 

Input Output 

Description 

J K Q Q 

0 0 0 0 

Memory 

no change 

0 0 0 1 

0 1 1 0 

Reset Q » 0 

0 1 0 1 

1 0 0 1 

Set Q » 1 

1 0 1 0 

toggle 

action 

1 1 0 1 

Toggle 

1 1 1 0 

 



206: Data Communication (Solution of Third Test) 

 

SI# Question Marks CO 

MAPPING 

1 Explain Leaky Bucket Algorithm with diagram. 5 CO5 

2 Discuss Sliding Window Protocol in detail. 5 CO4 

3 Explain FDDI. 5 CO4 

4. Describe Hamming Code. 5 CO4 

 

Ans. 1 

The leaky bucket algorithm is a method of temporarily storing a variable number of requests and 

organizing them into a set-rate output of packets in an asynchronous transfer mode (ATM) 

network. The leaky bucket is used to implement traffic policing and traffic 

shaping in Ethernet and cellular data networks. The algorithm can also be used to control 

metered-bandwidth Internet connections to prevent going over the allotted bandwidth for a 

month, thereby avoiding extra charges. The algorithm works similarly to the way an actual leaky 

bucket holds water: The leaky bucket takes data and collects it up to a maximum capacity. Data 

in the bucket is only released from the bucket at a set rate and size of packet. When the bucket 

runs out of data, the leaking stops. If incoming data would overfill the bucket, then the packet is 

considered to be non-conformant and is not added to the bucket. Data is added to the bucket as 

space becomes available for conforming packets. The leaky bucket algorithm can also detect 

both gradually increasing and dramatic memory error increases by comparing how the average 

and peak data rates exceed set acceptable background amounts. In a broader context, the leaky 

bucket is an analogy for describing how inputs and outputs work in a wide variety of business 

and technology systems. 

 
 

 

 



Ans. 2 

In sliding window method, multiple frames are sent by sender at a time before needing an 

acknowledgment. 

• Multiple frames sent by source are acknowledged by receiver using a single ACK frame. 

Sliding Window  

• Sliding window refers to an imaginary boxes that hold the frames on both sender and receiver 

side. 

• It provides the upper limit on the number of frames that can be transmitted before requiring an 

acknowledgment. 

• Frames may be acknowledged by receiver at any point even when window is not full on 

receiver side. 

• Frames may be transmitted by source even when window is not yet full on sender side. 

• The windows have a specific size in which the frames are numbered modulo- n, which means 

they are numbered from 0 to n-l. For e.g. if n = 8, the frames are numbered 0, 1,2,3,4,5,6, 7, 0, 

1,2,3,4,5,6, 7, 0, 1, .... 

• The size of window is n-1. For e.g. In this case it is 7. Therefore, a maximum of n-l frames may 

be sent before an acknowledgment. 

• When the receiver sends an ACK, it includes the number of next frame it expects to receive. 

For example in order to acknowledge the group of frames ending in frame 4, the receiver sends 

an ACK containing the number 5. When sender sees an ACK with number 5, it comes to know 

that all the frames up to number 4 have been received.  

                                 

 

Sliding Window on Sender Side  

• At the beginning of a transmission, the sender's window contains n-l frames. 

• As the frames are sent by source, the left boundary of the window moves inward, shrinking the 

size of window. This means if window size is w, if four frames are sent by source after the last 

acknowledgment, then the number of frames left in window is w-4. 

• When the receiver sends an ACK, the source's window expand i.e. (right boundary moves 

outward) to allow in a number of new frames equal to the number of frames acknowledged by 

that ACK. 

• For example, Let the window size is 7 (see diagram (a)), if frames 0 through 3 have been sent 

and no acknowledgment has been received, then the sender's window contains three frames - 

4,5,6. 

• Now, if an ACK numbered 3 is received by source, it means three frames (0, 1, 2) have been 

received by receiver and are undamaged. 

• The sender's window will now expand to include the next three frames in its buffer. At this 

point the sender's window will contain six frames (4, 5, 6, 7, 0, 1). (See diagram (b)). 



                      

Sliding Window on Receiver Side  

• At the beginning of transmission, the receiver's window contains n-1 spaces for frame but not 

the frames. 

• As the new frames come in, the size of window shrinks. 

• Therefore the receiver window represents not the number of frames received but the number of 

frames that may still be received without an acknowledgment ACK must be sent. 

• Given a window of size w, if three frames are received without an ACK being returned, the 

number of spaces in a window is w-3. 

• As soon as acknowledgment is sent, window expands to include the number of frames equal to 

the number of frames acknowledged. 

• For example, let the size of receiver's window is 7 as shown in diagram. It means window 

contains spaces for 7 frames. 

• With the arrival of the first frame, the receiving window shrinks, moving the boundary from 

space 0 to 1. Now, window has shrunk by one, so the receiver may accept six more frame before 

it is required to send an ACK. 

• If frames 0 through 3 have arrived but have DOC been acknowledged, the window will contain 

three frame spaces. 

• As receiver sends an ACK, the window of the receiver expands to include as many new 

placeholders as newly acknowledged frames. 

• The window expands to include a number of new frame spaces equal to the number of the most 

recently acknowledged frame minus the number of previously acknowledged frame. For e.g., If 

window size is 7 and if prior ACK was for frame 2 & the current ACK is for frame 5 the window 

expands by three (5-2). 



                         

• Therefore, the sliding window of sender shrinks from left when frames of data are sending. The 

sliding window of the sender expands to right when acknowledgments are received. 

• The sliding window of the receiver shrinks from left when frames of data are received. The 

sliding window of the receiver expands to the right when acknowledgement is sent. 

 

Ans. 3 

Fiber distributed data interface (FDDI) is a high-performance fiber optic token ring LAN running 

at 100 Mbps over distances up to 200 km with up to 1000 stations connected. FDDI is used as 

backbone to connect copper LANs as shown in the figure.  

 
FDDI uses a multimode fibre because the cost of single mode finer is not justified for networks 

running at only 100 Mbps. It also uses LEDs instead of Lasers not only because of the lower cost 

but also because FDDI may sometimes be used to connect directly to user workstations, and 

safety against exposure to LASER radiation is difficult to maintain in that case. The minimum 

BER required to be maintained is 1 in 2.5 x 1010. The FDDI cabling consists of two fiber rings, 

one transmitting clockwise and the other transmitting counter clockwise. If either one breaks the 

other acts as backup. If both the rings break at the same points, the two rings can be joined to 

form new approximately twice as long. This new ring is formed by relays at the two nodes 

adjoining the broken link. FDDI defines two classes of stations A and B. Class A stations 

connect to uses 4 out of 5 encoding scheme. i.e. each modelled on the 802.5 protocols. The 

stations as shown below. Frame Figure 2 FDDI frame structure addition to the regular 

(asynchronous) frames, FDDI also permits both rings. The cheaper class B stations only connect 

to one of the rings. Depending on how important fault tolerance is, an installation can chose class 

A or class B stations. The physical layer in FDDI group of 4 MAC symbols are encoded as a 

group of 5 bits on the medium. Sixteen of the 32 combinations are for data, 3 are for delimiters, 2 

are for control, 3 are for hardware signalling, and 8 are unused. This scheme saves bandwidth but 



the self clocking property available with Manchester coding is lost. To compensate a long 

preamble is used to synchronize the receiver to the sender’s clock. The basic FDDI protocols are 

m must first capture a token, transmit a frame and remove it when it comes around. In FDDI the 

time spent in waiting for a frame to circumnavigate is reduced by allowing the station to put a 

new token back onto the ring as soon as it has finished transmitting its frames. In a large ring, 

several frames may be on the ring at the same time. FDDI data frames are similar to 802.5 fram 

status byte holds acknowledgement bits, similar to those of 802.5. The frame control field tells 

what kind of frame this is (data, control, etc.) 

 
 

Ans. 4 

Hamming code is a set of error-correction code s that can be used to detect and correct bit errors 

that can occur when computer data is moved or stored. Hamming code is named for R. W. 

Hamming of Bell Labs. 

Like other error-correction code, Hamming code makes use of the concept of parity and parity 

bit s, which are bits that are added to data so that the validity of the data can be checked when it 

is read or after it has been received in a data transmission. Using more than one parity bit, an 

error-correction code can not only identify a single bit error in the data unit, but also its location 

in the data unit. 

In data transmission, the ability of a receiving station to correct errors in the received data is 

called forward error correction (FEC) and can increase throughput on a data link when there is a 

lot of noise present. To enable this, a transmitting station must add extra data (called error 

correction bits ) to the transmission. However, the correction may not always represent a cost 

saving over that of simply resending the information. Hamming codes make FEC less expensive 

to implement through the use of a block paritymechanism. 

Computing parity involves counting the number of ones in a unit of data, and adding either a 

zero or a one (called a parity bit ) to make the count odd (for odd parity) or even (for even 

parity). For example, 1001 is a 4-bit data unit containing two one bits; since that is an even 

number, a zero would be added to maintain even parity, or, if odd parity was being maintained, 

another one would be added. To calculate even parity, the XORoperator is used; to calculate odd 

parity, the XNOR operator is used. Single bit errors are detected when the parity count indicates 

that the number of ones is incorrect, indicating that a data bit has been flipped by noise in the 

line. Hamming codes detect two bit errors by using more than one parity bit, each of which is 

computed on different combinations of bits in the data. The number of parity bits required 

depends on the number of bits in the data transmission, and is calculated by the Hamming rule: 

p 

d + p + 1 < = 2 (1) 

Where d is the number of data bits and p is the number of parity bits. The total of the two is 

called the Hamming code word, which is generated by multiplying the data bits by a 

generator matrix . 
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1. DEFINE TRANSACTION. EXPLAIN
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committed state. 
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4. Aborted: Failed transaction when rolled 
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TRANSACTION. EXPLAIN VARIOUS TRANSACTION STATES.

A transaction is the sequence of one or more SQL statements that are combined together to form a single 

A transaction can be defined as a group of tasks. A single task is the minimum processing

unit which cannot be divided further. A transaction is a set of changes that must all be made together. It is 

a program unit whose execution mayor may not change the contents of a database. Transaction is 

executed as a single unit. If the database was in consistent state before a transaction, then after execution 

of the transaction also, the database must be in a consistate. For example, a transfer of money from one 

bank account to another requires two changes to the database both must succeed or fail toge

 

Transaction must be in one of these states: 

It is the initial state if a transaction. Execution of transaction starts in an active state.

Transaction remains in an active state till its execution is in process. 

there is a possibility that the transaction may be aborted or else it goes to 

A transaction goes to a Failed state if it is determined that it can no longer proceed with its 

Failed transaction when rolled back is in an aborted state. 

In this stage system has two options: 

1) Restart the transaction: A restarted transaction is considered to be new transaction which may 
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STATES. 

A transaction is the sequence of one or more SQL statements that are combined together to form a single 

A transaction can be defined as a group of tasks. A single task is the minimum processing 

A transaction is a set of changes that must all be made together. It is 

database. Transaction is 

consistent state before a transaction, then after execution 

. For example, a transfer of money from one 

bank account to another requires two changes to the database both must succeed or fail together 

Execution of transaction starts in an active state. 

there is a possibility that the transaction may be aborted or else it goes to 

A transaction goes to a Failed state if it is determined that it can no longer proceed with its 

1) Restart the transaction: A restarted transaction is considered to be new transaction which may 



2) Kill the transaction: A transaction can be killed to reco

5. Committed: The transaction when successfully completed comes to this state.

be terminated if its neither committed nor aborted.

2. EXPLAIN DISTRIBUTED DATABASE AND ITS TYP

A distributed database is a collection of

across various locations that communicate via a computer network.

computers that communicate via media such as wide

networks. 

• Appears to user as a single system

• Processes complex queries

• Processing may be done a a site other than the initiator of the request

• Transaction management

• Optimization of queries provided automatically

The two types of distributed systems are 

1. Homogeneous distributed databases system:

• Homogeneous distributed database system is a network of two or more databases (With same type of 

DBMS software) which can be stored on one or more machines.

• So, in this system data can be accessed an

network. Homogeneous distributed system are easy to handle.

Example: Consider that we have three departments using Oracle

in one department then, it would

2) Kill the transaction: A transaction can be killed to recover from failure. 

The transaction when successfully completed comes to this state. Transaction is said to 

be terminated if its neither committed nor aborted. 

DATABASE AND ITS TYPE. 

is a collection of multiple interconnected databases, which are spread physically 

across various locations that communicate via a computer network. Database is stored on several 

computers that communicate via media such as wide-area networks, telephone lines, or local area 

Appears to user as a single system 

Processes complex queries 

Processing may be done a a site other than the initiator of the request 

Transaction management 

Optimization of queries provided automatically 

 

The two types of distributed systems are as follows: 

1. Homogeneous distributed databases system: 

Homogeneous distributed database system is a network of two or more databases (With same type of 

DBMS software) which can be stored on one or more machines. 

So, in this system data can be accessed and modified simultaneously on several databases in the 

network. Homogeneous distributed system are easy to handle. 

Consider that we have three departments using Oracle-9i for DBMS. If some changes are made 

in one department then, it would  update the other department also.

Transaction is said to 

multiple interconnected databases, which are spread physically 

Database is stored on several 

area networks, telephone lines, or local area 

 

Homogeneous distributed database system is a network of two or more databases (With same type of 

d modified simultaneously on several databases in the 

9i for DBMS. If some changes are made 

he other department also. 



 

 

2. Heterogeneous distributed database system. 

• Heterogeneous distributed database system is a network of two or more databases with different 

types of DBMS software, which can be stored on one or more machines. 

• In this system data can be accessible to several databases in the network with the help of generic 

connectivity (ODBC and JDBC). 

Example: In the following diagram, different DBMS software are accessible to each other  using ODBC 

and JDBC. 

 

 

3. DEFINE DEADLOCK. EXPLAIN THE DEADLOCK RECOVERY METHOD. 

A set of processes is in a deadlock state when every process in the set is waiting for an event that can be 

caused only by another process in the set. The events with which we are mainly concerned here are 

resource acquisition and release. The resources maybe either physical resources (for example, printers, 

tape drives, memory space, and CPU cycles) or logical resources (for example, files, semaphores, and 

monitors) 

DEADLOCK RECOVERY 

When a detection algorithm determines that a deadlock exists, several alternatives are available. One 

possibility is to inform the operator that a deadlock has occurred and to let the operator deal with the 

deadlock manually. Another possibility is to let the system recover from the deadlock automatically. 

There are two options for breaking a deadlock.  



• One is simply to abort one or more processes to break the circular wait.  

• The other is to preempt some resources from one or more of the deadlocked processes.  

PROCESS TERMINATION 

To eliminate deadlocks by aborting a process, we use one of two methods. In both methods, the system 

reclaims all resources allocated to the terminated processes. 

1. Abort all deadlocked processes. This method clearly will break the deadlock cycle, but at great 

expense; the deadlocked processes may have computed for a long time, and the results of these partial 

computations must be discarded and probably will have to be recomputed later. 

2. Abort one process at a time until the deadlock cycle is eliminated. This method incurs considerable 

overhead, since after each process is aborted, a deadlock-detection algorithm must be invoked to 

determine whether any processes are still deadlocked. 

Aborting a process may not be easy. Many factors may affect which process is chosen, including: 

1. What the priority of the process is 

2. How long the process has computed and how much longer the process will compute before 

completing its designated task 

3. How many and what types of resources the process has used (for example, whether the resources 

are simple to preempt) 

4. How many more resources the process needs in order to complete 

5. How many processes will need to be terminated 

6. Whether the process is interactive or batch 

RESOURCE PREEMPTION 

To eliminate deadlocks using resource preemption, we successively preempt some resources from 

processes and give these resources to other processes 1-m til the deadlock cycle is broken. If preemption 

is required to deal with deadlocks, then three issues need to be addressed: 

1.  Selecting a victim. Which resources and which processes are to be preempted? As in process 

termination, we must determine the order of preemption to minimize cost. Cost factors may include such 

parameters as the number of resources a deadlocked process is holding and the amount of time the 

process has thus far consumed during its execution. 

2.  Rollback. If we preempt a resource from a process, what should be done with that process? Clearly, it 

cannot continue with its normal execution; it is missing some needed resource. We must roll back the 

process to some safe state and restart it from that state. Since, in general, it is difficult to determine what a 

safe state is, the simplest solution is a total rollback: abort the process and then restart it. Although it is 

more effective to roll back the process only as far as necessary to break the deadlock, this method 

requires the system to keep more information about the state of all running processes.  

3.  Starvation. In a system where victim selection is based primarily on cost factors, it may happen that 

the same process is always picked as a victim. As a result, this process never completes its designated 

task, a starvation situation that must be dealt with in any practical system. Clearly, we must ensure that a 



process can be picked as a victim" only a (small) finite number of times.  

 

4. WHAT IS CONCURRENCY CONTROL? EXPLAIN MODE OF LOCKING. 

In a multiprogramming environment where multiple transactions can be executed simultaneously, it is 

highly important to control the concurrency of transactions. We have concurrency control protocols to 

ensure atomicity, isolation, and serializability of concurrent transactions. Concurrency control and 

locking is the mechanism used by DBMSs for the sharing of data. Atomicity, consistency, and isolation 

are achieved through concurrency control and locking.  When many people may be reading the same data 

item at the same time, it is usually necessary to ensure that only one application at a time can change a 

data item. Locking is a way to do this. Because of locking, all changes to a particular data item will be 

made in the correct order in a transaction. 

• A lock is a mechanism to control concurrent access to a data item 

• Data items can be locked in two modes : 

    1.  exclusive (X) mode. Data item can be both read as well as    

         written. X-lock is requested using  lock-X instruction. 

    2.  shared (S) mode. Data item can only be read. S-lock is           

         requested using  lock-S instruction. 

Lock requests are made to concurrency-control manager. Transaction can proceed only after request is 

granted. 

• Lock-compatibility matrix 

 

 

• A transaction may be granted a lock on an item if the requested lock is compatible with locks 

already held on the item by other transactions 

• Any number of transactions can hold shared locks on an item,  

o but if any transaction holds an exclusive on the item no other transaction may hold any 

lock on the item. 

• If a lock cannot be granted, the requesting transaction is made to wait till all incompatible locks 

held by other transactions have been released.  The lock is then granted. 



• Example of a transaction performing locking: 

                       T2: lock-S(A); 

                             read (A); 

                             unlock(A); 

                             lock-S(B); 

                             read (B); 

                             unlock(B); 

                             display(A+B) 

• Locking as above is not sufficient to guarantee serializability — if A and B get updated in-

between the read of A and B, the displayed sum would be wrong. 

• A  locking protocol is a set of rules followed by all transactions while requesting and 

releasing locks. Locking protocols restrict the set of possible schedules. 
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Ans.1. CGI (Common Gateway Interface) is a standard way of running programs from a Web server. Often, 
CGI programs are used to generate pages dynamically or to perform some other action when someone fills 
out an HTML form and clicks the submit button.  

Working of CGI: 

� Client sends a URL that causes the server to use CGI to run a program. The server passes input from 
the reader to the program and output from the program back to the reader. CGI acts as a "gateway" or 
Interface between the server and the program Client write. CGI program can be written in  C or C++, 
Perl, ASP, PHP, Python, TCL, shells, and many others languages and scripts. 
 

�  Forms on web sites allow the user to enter information which is processed by CGI. For example 
              <form method=”POST” action=http://www.mysite.com/cgi-bin/formprog.pl>, In this POST method     
             is used to transmit data to a program named “formprog.pl” in the cgi-bin folder on the     
             www.mysite.com web-site. 
 

 

 
Fig: Working of CGI 

 

Ans.2(a).  Difference between GET & POST 

S.NO. Criteria GET POST 

1. SENDING OF DATA Client data is appended to URL 

and sent. 

Client data is sent 

separately. 

2. STORING IN 

BROWSER HISTORY 

As data is appended, the client 

data is stored in browser 

history. 

As data is sent 

seaprately, the client 

data is not stored in 

browser history. 

3. BOOKMARK The URL with client data can 

be bookmarked. Thereby, later 

without filling the HTML form, 

the same data can be sent to 

server. 

Not possible to 

bookmark. 



4. ENCODING OR 

ENCTYPE 

 

application/x-www-form-
urlencoded 

 

application/x-www-

form-urlencoded or 

multipart/form-data. 

For binary data, 

multipart enctype to 

be used 

5. LIMITATION OF 

DATA SENT 
Limited to 2048 characters 
(browser dependent) 

Unlimited data. 

6. TYPE OF DATA SENT Only ASCII data can be sent. Any type of data can 

be sent including 

binary data 

7. DATA SECRECY Data is not secret as other 

people can see the data in 

browser history 

Data is secret as not 

stored in history. 

8. WHEN TO BE USED Prefer when data sent is not 

secret. Do not use for 

passwords etc. 

Prefer for critical and 

sensitive data like 

passwords etc. 

9. CACHE Can be cached Not cached 

10. DEFAULT If not mentioned, GET is 

assumed as default. 

Should be mentioned 

explicitly. 

11. SECURITY GET is less secure compared to 

POST because data sent is part 

of the URL 

 

Never use GET when sending 

passwords or other sensitive 

information. 

POST is a little safer 

than GET because 

the parameters are 

not stored in browser 

history or in web 

server logs. 

12. VISIBILITY Data is visible to everyone in 

the URL 

Data is not displayed 

in the URL 

 

Ans.2 (b)  Environment variables 

� Environment variables are a series of hidden values that the web server sends to every CGI program 

client run. Your program can parse them and use the data they send. Environment variables are stored 

in a hash named %ENV. The Environment Variables are set when the server executes a CGI Script.  

� There are two types of environment variables: 
� Non-Request specific variables - those set for every request. 
� Request specific variables - those that are dependent on the request being fulfilled by the CGI 

Script. 
 

           Environment variable examples: 

�   QUERY_STRING :The query information passed to the program. It is appended to the URL      
   with a "?” 

�  CONTENT_TYPE : The MIME type of the query data, such as "text/html” 
�  CONTENT_LENGTH : The length of the data in bytes, passed to the CGI program through 

standard input. 
� HTTP_USER_AGENT: The browser the clients is using to issue the request. 
� DOCUMENT_ROOT : It displays the server document root directory  

                   
                  Typical Environment Variables  :  

• SERVER_SOFTWARE = Apache/1.3.14 

• SERVER_NAME = www.ncsi.iisc.ernet.in 

• GATEWAY_INTERFACE = CGI/1.1 

• SERVER_PROTOCOL = HTTP/1.0 

• SERVER_PORT = 80 

• REQUEST_METHOD = GET 



• HTTP_ACCEPT = 'image/gif, image/x-xbitmap, image/jpeg,  */*' 

• SCRIPT_NAME = /cgi-bin/environment-example 

• QUERY_STRING =  

• REMOTE_HOST = ece.iisc.ernet.in 

• REMOTE_ADDR = 144.16.64.3  
 
Ans. 3 
 
     An array is a variable that stores an ordered list of scalar values. Array variables are preceded by an "at" 
(@) sign. To refer to a single element of an array, you will use the dollar sign ($) with the variable name 
followed by the index of the element in square brackets. 

 

 @marks = (8,9,7,5,6); 

 The above statement will create an array named marks with size of five elements. 

Print “$marks[1]”; will print 9 

 

S.No. Array operations 

1. 
Push(array name, value) 

Pushes/adds the value at  the end of the array. 

For Example:  push(@marks,10); will add value 10 at the end of the array marks. 

2. 
Pop(array name) 

Pops off and returns the last value of the array. 

Pop(); will remove 10 from the array marks. 

3. 
Shift() 

Will remove the first element of the array. 

Shift(); will remove value 8 from the array @marks. 

4. 
Unshift(array name, value) 

Will add value at the starting position of the array.  

Unshift(@marks,4); will add 4 at the position zero of the array @marks. 

 
 
 
 
Ans. 4  

 

# Program in PERL to copy one file into another 
Open(in,”Source,txt”);  # open source.txt file in Read Only Mode 
Open(out,”>Target.txt”);  # open Target.txt file in Write Only Mode 
While($line=<in>) 
{ 
     Print out $line; 
 
} 
Print “File Coped Successfully!!!”; 
Close in; 
Close out; 
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Ans. 1 HDD Interface types: SCSI, IDE, and SATA 

Types of Drives: 

Now that the basics have been covered, let's look at some different kinds of drives. There 

are two main types used by home PCs and laptops: IDE/EIDE and Serial ATA (SATA).  

IDE (Integrated Drive Electronics): 

The IDE interface standard has been around for a very long time. The term interface in this 

sense means how the drive connects to the motherboard. As improvements were 

developed it later was called EIDE for Enhanced IDE. And after even further developments it 

has also come to be known as ATA (Advanced Technology Attachment). These drives 

connect to the motherboard via a flat, 80-wire cable to an IDE connector. Two drives can be 

attached on one cable.  

Computer Hard Drive cable 

The speed of a hard drive is determined by how fast the connector can send data. Currently 

the primary drive rates are 100 MB/s and 133 MB/s - 133 MB/s being the maximum. These 

hard disks are commonly described by the abbreviation "ATA" followed by the speed of its 

connector (ATA 100, ATA 133).  

IDE drive connectors use a parallel bus, meaning multiple bits are transmitted 

simultaneously. To distinguish between Serial ATA drives, IDE disks are also referred to as 

PATA (the "P" stands for parallel).  

Computer Hard Drive cable 

To make it a little less confusing, here are some different names for IDE: 

EIDE (Enhanced IDE) 

ATA (Advanced Technology Attachment) 

PATA (Parallel ATA) 

Although there are still IDE drives around, Serial ATA is now the standard and is discussed 

next.  

Serial ATA (SATA): 

Today, SATA disk drives are the current standard and use a serial interface to transfer data, 

i.e. data is transmitted one bit at a time. Using a faster clock rate, sending one bit is faster 

than sending several with a slower clock, as with IDE. Data also travels along a single wire, 



reducing inteference. With SATA, one path is used for sending and another for receiving. 

With PATA, data is sent and received on one ath.  

The original SATA standard has a transfer rate of 150 MB/s (SATA-150). Now SATA can 

transmit up to 300 MB/s (SATA II or SATA-300), and 6 Gb/s (SATA 3), far surpassing PATA's 

133 MB/s. SATA uses a 7-wire cable for connecting to the motherboard.  

SATA hard drive 

SCSI Drives: 

SCSI (Pronounced "scuzzy") stands for Small Computer Systems Interface, and was originally 

developed to replace IDE before SATA came about. In addition to hard drives, other devices 

can use SCSI. Because PCs use either IDE or Serial ATA drives,  

SCSI is much faster than IDE. Several types developed over time: Narrow, Wide, Fast, Fast 

Wide, and Ultra. These refer to how much and how fast data is sent for each standard. The 

only one in use today is Ultra, itself consisting of various types. 8 or 16 devices are 

supported on one cable, depending on which kind is implemented. SCSI devices are a little 

more troublesome to configure than IDE and SATA and generally tend to be more expensive.  

External Drives: 

Hard disk drives can connect externally to a computer. The drive is placed in a case called an 

enclosure that contains a port(s) on the back for connecting to the computer via a cable. For 

quite some time enclosures used USB or Firewire. Now, many support any combination of 

USB, Firewire, and External SATA (eSATA) ports on the same encasement. External SATA is 

far faster than USB and Firewire. To use it, a computer must also have an eSATA connector. 

If it doesn't, a card can be purchased with the interface on it. Enclosures are manufactured 

to match the form factor of particular drive.  

Ans. 2  

Windows Registry 

The Registry is a database used to store settings and options for the 32 bit versions of 

Microsoft Windows including Windows 95, 98, ME and NT/2000. It contains information and 

settings for all the hardware, software, users, and preferences of the PC. Whenever a user 

makes changes to a Control Panel settings, or File Associations, System Policies, or installed 

software, the changes are reflected and stored in the Registry. 

The physical files that make up the registry are stored differently depending on your version 

of Windows; under Windows 95 & 98 it is contained in two hidden files in your Windows 

directory, called USER.DAT and SYSTEM.DAT, for Windows Me there is an 

additional CLASSES.DAT file, while under Windows NT/2000 the files are contained 

seperately in the %SystemRoot%\System32\Config directory. You can not edit these files 

directly, you must use a tool commonly known as a "Registry Editor" to make any changes 

(using registry editors will be discussed later in the article). 

The Structure of the Registry 

The Registry has a hierarchal structure, although it looks complicated the structure is similar 

to the directory structure on your hard disk, with Regedit being similar to Windows Explorer. 



There are six main branches, each containing a specific portion of the information stored in 

the Registry. They are as follows:

o HKEY_CLASSES_ROOT

mappings to support the drag

shortcuts, and core aspects of the Windows user interface.

o HKEY_CURRENT_USER

appropriate for the user currently logged onto the PC and conta

such as logon names, desktop settings, and Start menu settings.

o HKEY_LOCAL_MACHINE

about the type of hardware, software, and other preferences on a given PC, this 

information is used for 

o HKEY_USERS

computer, each user is represented by a SID sub

branch. 

o HKEY_CURRENT_CONFIG

HKEY_LOCAL_MACHINE appropriate for the current hardware configuration.

o HKEY_DYN_DATA

for use with the Plug

will change as devices are added and

Each registry value is stored as one of five main data types:

o REG_BINARY

component information is stored as binary data, and can be displayed in an 

editor in 

o REG_DWORD

commonly used for boolean values, such as "0" is disabled and "1" is enabled. 

Additionally many parameters for device driver and services are this type, and 

can be displayed in REGEDT32 in binary, hexadecimal and decimal format, or in 

REGEDIT in hexadecimal and decimal format.

o REG_EXPAND_SZ

containing a variable to be replaced when called by an application. For 

example, for the following value, the string "%SystemRoot%" will replaced by 

the actual location of the directory containing the Windows NT system files. 

(This type is only available using an advanced registry editor such as REGEDT32)

o REG_MULTI_SZ

contain lists or multiple values, each entry is separated by a NULL character. 

(This type is only available using an advanced registry editor such as REGEDT32)

o REG_SZ -

values. 

Other data types not available through the standard registry editors include:

o REG_DWORD_LITTLE_ENDIAN

o REG_DWORD_BIG_ENDIAN

 

Each main branch (denoted by a folder icon in the 

Registry Editor, see left) is called a

contains Keys. Each key can contain other keys 

(sometimes referred to as sub

The values contain the actual information stored in the 

Registry. There are three types of 

values; String, Binary

depends upon the context.

There are six main branches, each containing a specific portion of the information stored in 

the Registry. They are as follows: 

HKEY_CLASSES_ROOT - This branch contains all of your file association 

ngs to support the drag-and-drop feature, OLE information, Windows 

shortcuts, and core aspects of the Windows user interface.

HKEY_CURRENT_USER - This branch links to the section of HKEY_USERS 

appropriate for the user currently logged onto the PC and conta

such as logon names, desktop settings, and Start menu settings.

HKEY_LOCAL_MACHINE - This branch contains computer specific information 

about the type of hardware, software, and other preferences on a given PC, this 

information is used for all users who log onto this computer.

HKEY_USERS - This branch contains individual preferences for each user of the 

computer, each user is represented by a SID sub

 

HKEY_CURRENT_CONFIG - This branch links to the section of

HKEY_LOCAL_MACHINE appropriate for the current hardware configuration.

HKEY_DYN_DATA - This branch points to the part of HKEY_LOCAL_MACHINE, 

for use with the Plug-&-Play features of Windows, this section is dymanic and 

will change as devices are added and removed from the system.

Each registry value is stored as one of five main data types:

REG_BINARY - This type stores the value as raw binary data. Most hardware 

component information is stored as binary data, and can be displayed in an 

editor in hexadecimal format. 

REG_DWORD - This type represents the data by a four byte number and is 

commonly used for boolean values, such as "0" is disabled and "1" is enabled. 

Additionally many parameters for device driver and services are this type, and 

isplayed in REGEDT32 in binary, hexadecimal and decimal format, or in 

REGEDIT in hexadecimal and decimal format.

REG_EXPAND_SZ - This type is an expandable data string that is string 

containing a variable to be replaced when called by an application. For 

xample, for the following value, the string "%SystemRoot%" will replaced by 

the actual location of the directory containing the Windows NT system files. 

(This type is only available using an advanced registry editor such as REGEDT32)

REG_MULTI_SZ - This type is a multiple string used to represent values that 

contain lists or multiple values, each entry is separated by a NULL character. 

(This type is only available using an advanced registry editor such as REGEDT32)

- This type is a standard string, used to represent human readable text 

Other data types not available through the standard registry editors include:

REG_DWORD_LITTLE_ENDIAN - A 32-bit number in little

REG_DWORD_BIG_ENDIAN - A 32-bit number in big
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commonly used for boolean values, such as "0" is disabled and "1" is enabled. 

Additionally many parameters for device driver and services are this type, and 

isplayed in REGEDT32 in binary, hexadecimal and decimal format, or in 

REGEDIT in hexadecimal and decimal format. 

This type is an expandable data string that is string 

containing a variable to be replaced when called by an application. For 

xample, for the following value, the string "%SystemRoot%" will replaced by 

the actual location of the directory containing the Windows NT system files. 

(This type is only available using an advanced registry editor such as REGEDT32)

This type is a multiple string used to represent values that 

contain lists or multiple values, each entry is separated by a NULL character. 

(This type is only available using an advanced registry editor such as REGEDT32)
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Other data types not available through the standard registry editors include: 
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component information is stored as binary data, and can be displayed in an 

This type represents the data by a four byte number and is 

commonly used for boolean values, such as "0" is disabled and "1" is enabled. 

Additionally many parameters for device driver and services are this type, and 

isplayed in REGEDT32 in binary, hexadecimal and decimal format, or in 
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o REG_LINK - A Unicode symbolic link. Used internally; applications should not 

use this type. 

o REG_NONE - No defined value type. 

o REG_QWORD - A 64-bit number. 

o REG_QWORD_LITTLE_ENDIAN - A 64-bit number in little-endian format. 

o REG_RESOURCE_LIST - A device-driver resource list. 

Editing the Registry 

The Registry Editor (REGEDIT.EXE) is included with most version of Windows (although you 

won't find it on the Start Menu) it enables you to view, search and edit the data within the 

Registry. There are several methods for starting the Registry Editor, the simplest is to click 

on the Start button, then selectRun, and in the Open box type "regedit", and if the Registry 

Editor is installed it should now open and look like the image below. 

 

An alternative Registry Editor (REGEDT32.EXE) is available for use with Windows NT/2000, it 

includes some additional features not found in the standard version, including; the ability to 

view and modify security permissions, and being able to create and modify the extended 

string values REG_EXPAND_SZ & REG_MULTI_SZ. 

Create a Shortcut to Regedit 

This can be done by simply right-clicking on a blank area of your desktop, selecting New, 

then Shortcut, then in the Command line box enter "regedit.exe" and click Next, enter a 

friendly name (e.g. 'Registry Editor') then click Finish and now you can double click on the 

new icon to launch the Registry Editor. 

Using Regedit to modify your Registry 

 

Once you have started the Regedit you will notice that on the left side there is a tree with 

folders, and on the right the contents (values) of the currently selected folder. 

Like Windows explorer, to expand a certain branch (see the structure of the registry 

section), click on the plus sign [+] to the left of any folder, or just double-click on the folder. 

To display the contents of a key (folder), just click the desired key, and look at the values 

listed on the right side. You can add a new key or value by selecting New from the Edit 

menu, or by right-clicking your mouse. And you can rename any value and almost any key 

with the same method used to rename files; right-click on an object and click rename, or 

click on it twice (slowly), or just press F2 on the keyboard. Lastly, you can delete a key or 

value by clicking on it, and pressing Delete on the keyboard, or by right-clicking on it, and 

choosing Delete. 

 



Types of Computer Ports 

Ports are very important part for a system as they work as interface between system and 

other devices that we want to attach with our system. This piece of equipment allows us to 

plug other devices in it. When you connect a new device with help of any of the port then 

signals starts flowing through system to device and our device start working with your 

system, according to our commands.  

Some of famous and new ports are given as bellow 

1. PS/2 Ports   

PS/2 Ports are most simple and oldest type of ports, and are still working in market with 

systems. These are 6-pin, low-speed serial connection ports which are used with mouse and 

keyboards mostly. In system two ports of this kind are found, although they look similar but 

they are not interchangeable. It is important to be extremely careful to attach the keyboard 

and mouse to their respective PS/2 port. The purple one is for  keyboard and green is for 

mouse. But nowadays it has become a lot more easier as we have USB ports for mouse and 

keyboard. 

 

 

2. SERIAL  

Serial port consist 9 to 24 pins and are able to send data in range of more than 18 feet. 

Serial ports have ability to do one and two way data transmission with complete 

responsibility. 

 

 

3. Parallel Port 

Parallel ports consisted of 25 holes or pins and commonly connected the devices to system. 

Performance capability of these ports is much faster as compared to serial ports and other 

types of ports. These ports are built in mother board and consist of 25 wires, 8 of those 

wires are responsible to transfer data and control complete circuit. The basic difference 

between serial and parallel ports is that of the speed. Parallel port is needed  for high speed 

connection like printers. Today these have been replaced by USB interface. 

  

 

 

 



4. Game Port: 

Originally known as the Analog-to-Digital port (A-to-D port), the as a game port, joystick 

port, or game control adapter is a 15-pin connector port first found on IBM computers in 

1981. Game port allows users to connect such devices as joysticks, game pads, steering 

wheels and other devices that allow additional functionality to the computer. 

 

In this picture, the joystick port is the 15-pin yellow connection at the bottom of the card. 

 

5.  USB  Port: 

Universal Serial Bus port is a small rectangular port  that comes with every computer. A 

single USB port can be used to connect up to 127 devices such as mouse, modem, keyboard 

or external hard disk.  These USB ports come with three standard versions- USB 1.1 

(obsolete), 2.0, and 3.0. 

Nowadays it is most commonly used port to connect all the type of devices like key board, 

mouse, printer, scanner etc. 

 

The major difference is speed. USB 1.1 could transfer data up to 12 Mbps. USB 2.0 (High-

Speed USB)  transmits a max of 480 Mbps.  But its only usb 3.0 which transfers data at an 

unbelievable rate of 4.8 (10x than usb 2.0) gbps . 

6. HDMI :  

The High Definition Multimedia Interface began production in 2003 as a replacement to all 

earlier A/V connections. It was built to be a do-it-all cable combining uncompressed audio 

and video for maximum picture quality. This connection can handle audio and video with 

one cable. Better still, the connector is thin and flat, making HDMI great for laptops and 

other small systems. 

 

This gives high definition video output and has ability  to send audio to different format . 

 

 

 



Ans. 3 

 RAM 

RAM stands for Random Access Memory. It is also called "direct access memory". Random 

access means that each individual byte in entire memory can be access directly. RAM is used 

to store data and instructions temporarily. A program must be loaded into RAM before 

execution. 

RAM is volatile memory. It means that its contents are lost when the power is turned off. 

RAM is read/write memory. CPU can read data from RAM and write data to RAM. It is used 

to store data and instruction while it is being executed. RAM is also called main memory or 

primary storage. 

 

SDRAM (synchronous DRAM) is a generic name for various kinds of dynamic random access 

memory (DRAM) that are synchronized with the clock speed that the microprocessor is 

optimized for. This tends to increase the number of instructions that the processor can 

perform in a given time. The speed of SDRAM is rated in MHz rather than in nanoseconds 

(ns). This makes it easier to compare the bus speed and the RAM chip speed. You can 

convert the RAM clock speed to nanoseconds by dividing the chip speed into 1 billion ns 

(which is one second). For example, an 83 MHz RAM would be equivalent to 12 ns.SDRAM 

(synchronous DRAM) is a generic name for various kinds of dynamic random access memory 

(DRAM) that are synchronized with the clock speed that the microprocessor is optimized for. 

This tends to increase the number of instructions that the processor can perform in a given 

time. The speed of SDRAM is rated in MHz rather than in nanoseconds (ns). This makes it 

easier to compare the bus speed and the RAM chip speed. You can convert the RAM clock 

speed to nanoseconds by dividing the chip speed into 1 billion ns (which is one second). For 

example, an 83 MHz RAM would be equivalent to 12 ns. 

 DDR 

DDR RAM is Double Data Rate RAM. Although DDR RAM can be designed for various clock 

rates, we will concentrate on DDR-266 RAM. It operates with a 133 MHz clock, but it uses 

both the leading and trailing edge of the clock cycle. Hence, it produces data at an 

equivalent clock rate of 266 MHz, which is a double data rate. DDR RAM achieves its double 

data rate even though the internal RAM core operates at only the 133 MHz clock rate. 

Effectively, if a DDR RAM chip produces 8 data bits for every cycle of the 266 MHz clock, 

then it is internally producing 16 data bits for every cycle of the 133 MHz clock, but 

delivering on demand only 8 bits at a time to the I/O data pins. 

DDR-266 RAM is sometimes also called PC-2100 RAM, since on a 64 bit or 8 byte system 

(memory) bus, which is typical for PCs, DDR-266 RAM has a bandwidth of 8 x 266 = 2128 

or 2100 MB/s. (Note the system bus is also called the FSB or Front Side Bus.) 

DDR RAM grew out of the original SDRAM (synchronous DRAM), later called PC-66 

RAM. Synchronous, here, means clocked. Under the impetus of Intel, this was replaced by 

PC-100 and later PC-133 RAM (the same technology, but distinguished by higher clock rates 

and more detailed specifications for interoperation). As of this writing, DDR II RAM has 

been standardized. It is the third generation in this series: SDRAM/DDR RAM/DDR II 

RAM. DDR II RAM will have an effective clock rate of 400 MHz at introduction. 

DDR RAM is organized in rows or memory pages. The memory pages are divided into four 

sections, called banks. Each bank has a kind of register associated with it. In order to address 



a row of DDR RAM (a memory page), one must specify on the pins both a memory bank and 

a row address. A memory bank can be active, in which case there is an open page associated 

with the register of the memory bank 

 

Different between SRAM and DRAM 

SRAM 

It is faster than DRAM. 

It is more expensive as compared to DRAM. 

It does not need to be power – refreshed. 

It utilizes less power. 

It holds data indefinitely as long as the computer is turned on. 

It is more complex and less compact. 

DRAM 

It is slower than SRAM. 

It is less expensive. 

It has to be refreshed after each read operation. 

It utilizes more power. 

It holds data dynamically not indefinitely. 

It is less complex and more compact. 

 

 

  


