Good day my Fourth Form geniuses…  As you know, your Information Technology CSEC Paper 2 is on May 12, 2011 at 9:00am.  

Paper Two is the structured questions, productivity tools and programming paper.

I am confident that you will all do your best and make your parent, your school and most importantly…yourself very proud.

This package has been prepared to assist you in your studies.  Take advantage of it and study…study…study.  It focuses on the structured questions and programming segments of the exam.  As for productivity tools…refer to previous test papers on Access and Excel.  What is attached is a page on the basic formulas for Excel.

Good luck on your exams gentlemen…have confidence and faith in your abilities and most of all…be well prepared.

Binary representation

Computers store and manipulate data numerically, using the binary system (referred to as the machine language) which is comprised of '1' or '0' and, of course, we will be working with base 2 in our calculations.
Converting decimal numbers to their binary equivalent
To convert decimal numbers to binary you are simply going to be dividing the number by 2 and subsequently making a note of the remainder. You will stop dividing when you arrive at zero. The binary answer is written from the bottom up. Let us now look at an example.
Example 1
	


Converting binary numbers to their decimal equivalent
When converting binary numbers to decimal, for each of the binary digits (bit) you are going to have base 2 raised from 0 to the corresponding number of bits you have. So, if you have four bits, then base 2 will be raised from 0 to 3, for example, 20 - 23. Then the value you get when two is raised to the corresponding number is multiplied by its corresponding bit, starting from right to left. You then add the corresponding decimal numbers together to get the decimal equivalent of 10112. Let us now look at an example.
Example 2
I am going to use the answer we obtained from example one.
Convert 10112 to its decimal equivalent (This way you can tell if the answer we obtained in example one is correct).
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Binary Addition
When adding numbers in binary, there are five rules you should apply:
0 + 0 = 0
0 + 1 = 1
1 + 0 = 1
1 + 1 = 10 (This is the binary equivalent of 2, which is read as 'one zero' and not 10)
1 + 1 + 1 = 11(This is the binary equivalent of 3, which is read as 'one one' and not 11)
Example 3
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Subtracting in binary
When subtracting numbers in binary, there are four rules you should apply:
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Please ensure that you include base 2 in your answers as shown above.
PRACTICE QUESTIONS
1. For questions a and b, convert the decimal numbers to binary and for c and d, convert the binary digits to decimal numbers.
(a) 90
(b) 25
(c) 1010002 
(d) 110002
2. Add the following numbers:
(a) 01012 and 00112
(b) 01112 and 00102
3. Subtract the following numbers:
(a) 111012 - 00112
(b) 011012 - 00102
Understanding user interface
What is the user interface?
How you interact with a computer and use it is referred to as the computer-user interface. After the computer is booted up and the operating system loaded into memory, the user will then see the user interface. The user interface enables the user to communicate with the computer. There are generally three main types of user interfaces:
· Command-line interface 

· Menu-driven interface 

Pop-down menu: one that opens immediately below the position of your mouse (or other pointing device). You move the cursor downward to go through the items in the menu list.
Pop-up menu: any menu list that pops up on the screen, on demand, to offer you a choice of commands.
· Graphical user interface (GUI) 

· User interface 

Advantages and Disadvantages
Command-line interface - a type of user interface characterised by the user typing, using a keyboard, commands directly for the computer to do.
· Faster to use once you have learnt the commands. 

· For computer programmers, command- driven interfaces are cheaper to implement 

· Requires less internal memory space. 

· It is sometimes difficult to remember all the commands, therefore users have to constantly refer to the software user manual. 

· Restricts the user to using only the keyboard as the interface devices, while with other interfaces a wide variety of input devices can be used. 

· Commands must be entered at a special location on the screen and in a set format. MS-DOS 

Menu-driven interface
· This type of user interface is dominated by menus or lists that pop up or drop down on the screen, and you are given a choice of items on the menu list. 

· The user is presented with a list of options to choose from, without needing to remember commands. 

· Free from typing error, because the user does not have to type commands. 

· A wide variety of input devices can be used to interface with a menu. 

· Several steps required to issue a command. 

· Once user has learned the menu system, it is bothersome to have to wait on the package to present the questions before commands can be entered. Application Software such as Microsoft Word, Excel, Access. 

Graphical interface
· This interface makes use of pictorial representations (icons) and lists of menu items on a screen, which enable the user to choose commands by pointing to the icons and or the list of menu items on the screen using a keyboard, mouse or any other pointing device. 

· Once the icons are understood, very easy to use. 

· Less demanding on the user as one is not required to remember any commands. 

· Icons use much more memory space than either command-driven or menu- driven user interfaces. 

· The icons might be ambiguous; therefore, one might select an option and is surprised to see the outcome. Operating Systems such as Windows XP or Vista. 
Quiz
State the proper technical terms for EACH of the SIX phrases underlined in the passage below.
1) John receives computer hardware from a friend who lives in Canada, but the software is missing. He, therefore, decides to purchase the necessary software. In order for his system to run, he realises that he would have to purchase software to manage the resources of the computer as well as software which could provide for his particular needs. For both types of software, he has a choice of two styles of interface; one which was command driven or other which provides screen listing from which the user could select appropriate functions. Some software provide user interfaces which display small, graphical images that can be selected when the functions of the represented are required. Since John intends to use the computer in his family business, he has a choice of acquiring a software written especially for his business or general purpose software. He notes, however, that if he purchases the general-purpose software, he would have to do some modification to allow it to meet his specific need.
System and Applicaton Software
USER INTERFACES
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Graphical user interface
A graphical user interface (GUI, commonly pronounced 'guey') is a human computer interface (HCI) based upon a graphical display. GUIs are most commonly found on workstations or PCs fitted with graphics adapters able to support high-resolution graphics. GUI is a variation of the menu-driven system of selecting commands with the use of the mouse. This system, popularised by the Apple Macintosh, uses a graphical user interface. This consists of icons and 'pop-up' and 'drop-down' menus. A mouse is used to click on an icon to execute some operation or select options from a pop-up or drop-down menu.
Advantages of GUIs
· Its user-friendliness results in less anxiety on the part of the user 

· Icons/symbols are easier to recognise and provide the user with a context 

· Fewer command errors 

· Reduced typing 

Disadvantages of GUIs
· It may consume more screen space 

· For programmers, the design of GUI is more complex 

· Clicking an icon can produce unexpected results because of a lack of icon standard 

· Increase use of computer memory can lead to slower processing 

PRACTICE QUESTIONS
Past paper 2006
Question 5
Your teacher has given you notes on Windows NT, Windows 2000, UNIX and LINUX.
(a) State the type of system software illustrated in the above examples.
(b) Explain why this software is necessary for a computer system.
(c) For EACH of the following types of application software, state whether it can be described as general purpose, custom-written, integrated or specialised.
(i) A programme that includes all the major types of applications and brings them together into a single software package.
(ii) Software written solely for a specific task and its users are trained in a particular field.
(iii) Software which can be modified by writing or adding programming modules to perform specific tasks.
(iv) Software which is not specific to any organisation or business and can be used by anyone.
Question 6
Name the TWO types of user interface which are represented in the figures below.
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(a) Discuss which user interface would be better for someone who is not familiar with a computer.
(b) State the name of another user interface not mentioned in (b). 
Problem-solving and program design
In our everyday life we actually solve simple problems. For example, you have a problem getting to school early in the morning. How would you solve this problem?
· First, you need to examine the problem. 

· Determine possible solutions to the problem, such as setting an alarm, making arrangements with a taxi to pick you up early, travelling with a friend who is normally early for school or getting ready for school on time. 

· You would then evaluate the possible solutions to determine the best solution to the problem. 

· Choose the best solution to your problem. 

Similarly, the computer is designed to solve problems for you, the user. How is this possible? A computer solves end-user problems by following a set of instructions given to it by the programmer and produces the specified results. The computer programmer creates the instructions for the computer to follow. These instructions are referred to as computer programs. You were introduced to the term computer programs when we looked at software. A computer program is a finite set of clear and specific instructions written in a programming language.
Problem-solving on the computer
The design of any computer program involves two major phases:
· The problem-solving phase 

· The implementation phase 

The problem-solving phase consists of the following steps:
1) Define the problem
2) Find a solution to the problem
3) Evaluate alternative solutions
4) Represent the most efficient solution as an algorithm 
5) Test the algorithm for correctness
The implementation phase consists of the following steps:
1) Translate the algorithm into a specific programming language
2) Execute the program on the computer
3) Maintain the program.
Programming questions
Practice the following programming questions, then keep your answers close by and check them against those given below.
1. Explain the difference between the following:
a. Logic and syntax error
b. Source and object code
c. Compiling and executing
d. Machine language and assembly language
e. While loop and For loop
2. State what each of the following operators means:
a. >=
b. =
c. <=
d. < >
3. Write a pseudocode algorithm to read a set of positive integer (terminated by -1) and print their average as well as the largest and smallest of the set.
4. Write a pseudocode algorithm to read a positive integer X followed by N integers. For these N integers, the algorithm must count and print the number of zero and number of non-zero values.
5. Write an algorithm to read the names and ages of five people and print the name and age of the youngest person. Assume that there are no persons of the same age. Data are supplied in the following form name, age, name, age, etc.
6. Write an algorithm to read an integer value for SCORE and print the appropriate grade based on the following.
	SCORE
	Grade

	85 or more
	A

	Less than 85 but 65 or more
	B

	Less than 65 but 50 or more
	C

	Less than 50
	F


7. What is printed by the following algorithm? * (Hint: use a trace table to answer)
SUM = 0
N = 20
WHILE N< 30 DO
SUM = SUM = N
PRINT N, SUM
N= N + 3
ENDWHILE
8.Consider the following two samples of programming code (see diagrams 1 and 2). 
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The result of executing the code is shown either on the right side or below the arrow.
a. How many lines of code are in the programme?
b. State what was input by the user.
c. State the example which converts the code one line at a time.
d. Using example 1, state which side of the ? arrow represents the source code.
e. Compiling translates all of the lines of the entire programme into another programme at one time. State which example represents the compilation process.
f. State the result if John and 21 are input in example 2
Answers to practice programming questions

1. a. Logical errors are those errors caused by a mistake in programming instructions. They cause a programme to operate wrong or to produce incorrect results but don't stop the programme from working while syntax errors are those that result from not obeying the rules of the programming language.
b. A source code is an original programme written in a high-level programming language while an object code is obtained from compiling the source code.
c. Compiling is the process whereby a compiler translates the entire source code (all statements) to its object code before execution takes place while execution is simply the process by which the instructions are carried out so as to obtain useful information.
d. Machine language is a programming language consisting of data and instruction as coded binary digits, zeroes and ones. No translation is necessary for the computer to understand this language while the assembly language is another low-level language. However, it uses mnemonics, which are letter codes to each machine language instruction.
e. The while loop is a type of construct in which the loop is repeated for an unspecified number of times until a condition is met while the For loop is a type of looping in which the loop instructions are repeated for a definite number of times, such as 10, 20 or 30 times.
2. State what each of the following operators means:
a. >= ? greater than or equal to
b. = ? equal to
c. <= ? less than or equal to
d. < > ? not equal to
3. Numcount = 0
Sum =0
Largest = 0
Smallest = 0
Read Num
While Num < > -1do
Sum = Sum + Num
Numcount = Numcount +1
If Num> Largest
Largest =Num
Endif
If Num<Smallest
Smallest = Num
Endif
Read Num
Endwhile
Print Sum, Largest, Smallest
4. Read N
Count = 0
Nonzero = 0
Zerocount = 0
FOR Count = 1 to N DO
Read X
If X=0
Zero = Zerocount +1
ENDIF
IF X ? 0
Nonzero = Nonzero + 1
ENDIF
Count = Count +1
ENDFOR
PRINT= Nonzero, Zerocount
5. YOUNGAGE = 0
For j = 1 to 5
Read NAME, AGE
If AGE< YOUNGAGE then
YOUNGAGE = AGE
YOUNGPERSON= NAME
Endif
Endfor
Print = "The youngest person is ", YOUNGPERSON
Print = "Their age is ", YOUNGAGE
6. Read SCORE
If SCORE >= 85 then
Print = A
Else if SCORE >= 65 then
Print = B
Else if SCORE >= 50 then
Print = C
Else
Print = F
Endif
7. 

	N
	SUM
	Print N 
	Print SUM

	20
	20
	20
	20

	23
	43
	23
	43

	26
	69
	26
	69

	29
	98
	29
	98

	32
	
	
	


Hence that which is printed for 'N' is N= 20,23,26,29
And that which is printed for 'Sum' is SUM = 20,40,69,98.
8.a. Four lines of code are in the programme.
b. The user had input "Mary" and "16".
c. Example 1 converts the code one line at a time.
d. The left side of the arrow represents the source code.
e. Example 2 represents the compilation process.
f. The result would be:
i. John
ii. 21
iii. Hello John
iv. You are 21
PROGRAMMING NOTES
· Syntax: the way in which the statements in a programme must be written so that it can be understood; the set of rules that must be followed which guides how the different structures of the programming language must be used. 

· Semantics: the meaning associated with words used or reserved by the programming language, for example in C, the symbols && means AND. 

Programme structure
All structured programmes follow a general arrangement.
1. Establish the beginning and end of the programme
2. Declare variables
It is important to declare our variables when writing out programmes because they occupy space in memory that we can use to assign values and the compiler needs to know, in advance, the type of data that will be stored in it. These types include:
· Integer - stores whole numbers 

· Real - stores fractional numbers in the decimal format 

· Character - stores a single character such as a letter 

· String - stores a collection of characters 

3. Programme statements
Lastly, there are the programme statements. This consists of a combination of the various constructs that each programming language has. The proper use of the different loops (for and while) and the various selection structures (IF, IF-ELSE and NESTED IF).
Running a programme
The process of running a programme consists of a few steps. First, we prepare our algorithms and then we write the programme code using a text editor [source code]. A compiler will then compile the source code to get an executable file or object code. We will then run the object file to obtain the output.
Source code to object code
To get the object code from the source code, we use a translator programme. Three types of such programmes are interpreters, compilers and assemblers.
Interpreter
Translates the source code, line by line. If an error is detected, translation is stopped. This process is repeated for every instruction in the programme and until an error-free translation presents the object code.
Compiler
Translates all instructions at once and produces a stand-alone object code that can be executed. It also checks for errors and produces an error summary if any is found.
Assembler
Translates mnemonic-type instructions [Assembly Language] to machine code. It is different from the compiler and the interpreter as it translates low- level languages while they translate high level.
Programming errors
There are different types of programming errors that may be generated when a programme is executed. These include syntax, logic and run-time errors.
Syntax errors
These occur when a mistake is made in the language rules or sentence structure of the programming language. Eg - In the C programming language, typing 'print' when it should be 'printf'.
Logic errors
These occur when the programmer makes a mistake in programme sequence. The programme will run but produce incorrect results. Eg - Using > when < is what was required.
Run-time errors
These occur when the programme is being run. They are normally due to unexpected events that cannot be completed by the compiler. Eg. - dividing by zero (0).
Debugging and programme execution
Debugging refers to the process of error detection in the source code of our programme. We then try to understand why the error occurred and make corrections. Tools and processes available to a programmer to debug a source code include:
	Tools/process
Debuggers 
	These are programmes that help programmers to detect errors.

	Traces
	These are printouts that show the flow of programme statements, step by step.

	Variable checks
	These convey the value of variables at various points in the programme.

	Failure point
	A printout of the values in memory at the time the programme failed.

	Break point
	The programmer halts execution to check what is happening in memory.

	Step mode
	Run a programme one line at a time to identify errors.


Having translated your programme, the final step is to execute it. Two commonly associated terms with programme execution are:
· Programme loading: Copying of a programme from the hard disk of the computer to memory so it can be used. 

· Linking: Combining various parts of a programme to produce a single executable file. 

Testing an algorithm

Desk checking is a way in which programmers test the logic of an algorithm. This is done by executing the statements of the algorithm on a sample data sheet. Logic is very important as it determines whether the problem posed is solved or not. One way in which programmers do this testing is through the use of a trace table.
Trace tables
A trace table is one that is completed by tracing the instruction in the algorithm with appropriate data to arrive at solutions. It is also useful in testing one's skills in understanding how the IF, WHILE and FOR constructs operate.
For each algorithm that is being traced, a table is created since it enables better organisation of data. It contains columns drawn for each variable used in the algorithm and enough rows to store the values created.
Points to note:
· When completing the trace table, start from the top of the algorithm by writing the appropriate value in the first vacant cell for the variable which is currently being assigned a value. 

· When calculating values, a variable can only store one item of data at a given time and that the current value is the value to be entered in the vacant cell. 

· When the values of the variable are to be printed, write these answers on the answer sheet as soon as the values are obtained, rather than upon completion of the entire table. 

· When printing is required within the loop, several values for the same variable may have to be printed for the same variable, dependent on the number of times the print instruction was carried out. 

· If printing is only required outside a loop, all of the values within the loop of the variable to be printed may not have to be printed. 

Example 1
Complete the following trace table:
X = 1
Y= 2
Z =3
While Z< 45 DO
X= X + Y
Y = Y +X
Z = Z + Y
ENDWHLE
Solution 1
Step 1 Enter the variable in the top row and insert the initial value for each the variable in the second.
	X
	Y
	Z

	1
	2
	3


Step 2 Always use the most recent value
	X
	Y
	Z

	1
	2
	3

	3
	5
	6

	6
	11
	17

	17
	28
	45

	45
	73
	118


Step 3 We stop here because Z is now greater than 45.
Example 2
What is printed in the following algorithm?
M =1
FOR N = 1TO 5 DO
M= M +2
ENDFOR
Print M,N.
Solution #2
	M 
	N

	1 
	1

	3 
	2

	5 
	3

	7 
	4

	9 
	5


Therefore, that which is printed is
M= 9, N=5
NB FOR is a loop statement, hence we have to repeat the instructions between the FOR and ENDFOR five times.
Practice questions
Do the following questions and then check your answers with those given in the box.
1. What is printed in the following algorithm?
FOR N= 6 TO 10 DO
PRINT N
ENDFOR
2. What is printed by the following algorithm when n= 5?
If (n=1) or (n=2) then
h= 1
ELSE
f=1
g=1
FOR j= 1 TO n-2 Do
h= f +g
f= g
g=h
PRINT h
ENDFOR
ENDIF
PRINT f, g
STOP
	Answers
#1. 6, 7, 8, 9, 10
#2.
f
g
j
h
Print h 
1
1
1
2
2
1
2
2
3
3
2
3
3
5
5
3
5
h = 2 f = 3, 5 g = 3, 5


Programming 

Iteration
Loops/Iteration: These are statements that are used when it is useful to repeat parts of a programme. The programme will, therefore, continually execute a part of that block of programme code until a stated condition is met. When the condition is met, it is said that the loop is terminated. Upon termination, control will be returned to the first sentence after the block that the loop is contained in.
The basic structure of the loop is:
Initialise a variable to a star value (usually determines whether or not the loop is executed)
Test variable against condition
Execute the body of the loop
Update the value of the start variable
There are two types of loop statements:
1. Indefinite: This refers to when you do not know beforehand how many times to repeat the loop. (WHILE and REPEAT loops) 
WHILE LOOP 
	General Form of the WHILE-DO loop

	WHILE (condition) Statement

	Example.

	
	Age = 16

	WHILE (age <21) DO

	BEGIN

	Output "You cannot drink"

	Age = age + 1 

	END

	Output "The loop has ended"


	


REPEAT LOOP
	General Form of the REPEAT-UNTIL loop

	REPEAT

	Statement

	UNTIL (condition)

	Statement - False

	Example.

	 


	Age = 16
REPEAT 

	Output "You cannot drink"

	Age = age + 1 

	UNTIL (age <21)

	Output "The loop had ended"


	


2. Definite: This refers to when you know beforehand how many times to repeat the loop. (FOR loop) 
	General Form of the FOR loop

	FOR <variable> := <start value> TO/DOWNTO <final value> DO

	BEGIN

	Statement 1 

	Statement 2

	Statement 3

	...


	Statement n

	END

	Example

	1. FOR age := 13 to 19 DO

	Output "You are a teenager"

	2. n = 3

	FOR number := 1 to n DO"

	Output "The number is", number 

	Output "Out of loop"

	The result of this loop is:

	The number is 1

	The number is 2

	The number is 3

	Out of loop


	


Note:
i. The symbols := must go together
ii. Variable must be in order so it can be counted.
iii. Variable begins with start value.
iv. Loop variable is increased every time the loop goes around.
v. The loop will terminate/end when the counter reaches the value of the final expression 



Arithmetic and Logic Operators 

	Arithmetic
Operators 
	Meaning
(example) 
	Logic 
Operators
	Meaning 
(example) 

	+ (plus sign)
	Addition (5 + 8)
	= (equal sign)
	Equal to(price = 40) where price contains the value 40

	- (minus sign)
	Subtraction (60 - 52)
	>(greater than)
	Greater than (price >50)

	* asterisk 
	Multiplication (10*40)
	<(less than)
	Less than(age< 18)

	/ forward slash
	Division (100/10) 
	>=(greater than or equal to sign)
	Greater than or equal to equal to (age >=21) 

	% percent 
	Per cent (50%)
	<=(less than or equal to sign)
	Less than or equal to (age <= 17)

	^ caret 
	Exponentiation (power)
(5 ^ 2)
	<> (not equal to sign)
	Not equal to (age<>18)


The Assignment Statement
The assignment statement is used to store a value in a variable after the operation (i.e. +,-,*, or /) has been performed. The syntax of the assignment statement is as follows:
VARIABLE = Expression (i.e. what is to be calculated).
Examples of assignment statements are:
1. NUM1 = 5 (i.e. Store the value 5 in the variable NUM1)
2. SUM = NUM1 + 50 (i.e. Add 50 to the value stored in NUM1 then store the total in the variable name sum)
3. Product = NUM1*SUM(i.e. Multiply the content of NUM1 by the content of SUM) 
The output statement
The output statement is used to show the value of the variable or a constant, this is usual achieved by using a screen or printer.
The output statement most often used by pseudocode developers is:
PRINT = VARIABLE
Example 3: Write the output statement for example 1 above.
Solution:
PRINT = SUM
example 4: write THE OUTPUT STATEMENT FOR THE EXAMPLE 2 ABOVE.
solution:
print =product
Please note that the content of the variable is printed or outputted and not the name of the variable. For example, 1 the value of the sum which would have been 50 would have been outputted and not the word SUM.
Trace tables 

A trace table is one that is completed by tracing the instruction in a given algorithm with appropriate data to arrive at solutions. 
It is most useful in testing one's skills in understanding how the IF, WHILE and FOR constructs operate, as well as when testing in the debugging stage of creating one's programmes. 
For each algorithm that is being traced, a table is created since it enables better organisation of data. The table contains columns drawn for each variable used in the algorithm and enough rows to store the values that are created. 
Points to note 
· When completing the trace table, we start from the top of the algorithm by writing the appropriate value in the first vacant cell for the variable, which is currently being assigned a value. 
· When calculating values, a variable can only store one item of data at a given time and the current value is the value to be entered in the vacant cell. 
· When the values of the variables are to be printed, write the answers on your answer sheet as soon as they are obtained rather than upon completion of the entire table. 
· When printing is required within the loop, several values for the same variable may have to be printed for the same variable, dependent on the number of times the print instruction was carried out. 
· If printing is only required outside a loop, all the values within the loop of the variable to be printed may not have to be printed. 
(See examples below) 

Example #1:

Complete the following Trace Table:
X = 1
Y = 2
Z = 3
While Z<45DO
X = X+Y
Y = Y+X
Z = Z+Y
ENDWHILE

Solution #1: 

Step 1 Enter the variable in the top row and insert the initial value for each the variable in the second. 
	X
	Y
	Z

	1
	2
	3


Step 2 Always use the most recent value 
	X
	Y
	Z

	1
	2
	3

	3
	5
	8


Step 3 We stop here because Z is now greater than 45.
	X
1
	Y
2
	Z
3

	3
6
	5
11
	6
17

	17
	28
	45

	45
	73
	118




Example #2

What is printed in the following algorithm?
M = 1
FOR N = 1TO 5 DO
M = M+2
ENDFOR
Print M,N.
Solution #2
	M
	N

	1
3
	1
2

	5
	3

	7
	4

	9
	5


Therefore that which is printed is: 
M= 9, N=5

N.B. FOR is a loop statement, hence we have to repeeat the instructions between the FOR and ENDFOR five times.


Example #3

What is printed in the following algorithm?

A = 1
B = 3
WHILE B< 29 DO
A = A*B
B = B + A
Print A,B
B = B + 1
ENDWHILE
Print B

Solution #3
	A
	B
	Print A
	Print B

	1
3
	3
6
	3
21
	6
28

	21
	7
28
	
	29

	
	
	
	

	
	29



Hence that which is printed is:
A = 3, 21
B = 6,28,29
	Answers

	#1. 1, 2, 3,4,5.

	#2.


	f
1
g
1
j
1
h
2
Print h 
2
1
2
2
3
2
3
3
5
3
5
3
5
h = 2 f=3, 5 g=3, 5


Creating and using the loop statement 


In order to arrive at the solution to some problems, it may be required that some of the instructions be performed more than once. 
This will be necessary if the same activity is to be done more than once, for e.g., when calculating the gross income of a number of employees. 
In the named example, each employee's gross income is calculated using the same method, thus, the same instructions that are used for the first employee can be repeated for all other employees. The instructions that are repeated are called loops. 
There are two different types of loops: 
· The while loop/construct 
· The for loop/construct 
The while construct 
In this construct, the loop is repeated for an unspecified number of times such that the user of the programme has to signal the computer when to stop. The computer can also be programmed so that when a certain condition is met, the repetition stops. It usually takes the form: 
An initial value for the condition
WHILE [condition] DO
[Instructions which are to be repeated]
ENDWHILE 
The initial value may be a read variable or a value assigned to the variable, for e.g.: READ NUM or NUM =1 
This initial value is important as it enables comparison for the condition to be made when the WHILE instruction is executed for the first time. 
The condition is made up of the variable storing the initial value and is called the loop variable, a rational operator >, <, = etc and a termination constant, also known as the dummy value. The dummy value is not real for the problem being solved; for example, 999 may be the termination value of the entry of students' age in a class, as the age of a student 999 is not real. 
The while statement ought to be interpreted as follows: 
Repeat the instructions that fall between WHILE and ENDWHILE, as long as the condition is true. When the condition becomes false, the repetition ceases and any instruction(s) following the ENDWHILE is (are) then executed. 
NB: The instructions before the WHILE construct are carried out once. Those written between the WHILE and ENDWHILE may be repeated and those written after the ENDWHILE are done once after the loop is terminated. 
Important within the WHILE-ENDWHILE when using the WHILE construct is an instruction that changes the value of the loop variable. It allows for termination of the loop, otherwise, the instructions in the loop would be repeated forever. 
Systems for developing an algorithm using the WHILE construct 
The algorithm is written based on the fact that a WHILE statement generally follows a read statement and a read statement generally precedes the ENDWHILE statement. 
Example: Write an algorithm to calculate and print the average age of three students terminated by 999 
Answer 
Read A, B, C 
WHILE A<> 999 DO 
SUM = A+B+C 
AVERAGE = SUM/3 
PRINT = 'Average', AVERAGE 
READ A, B, C 
ENDWHILE 
Steps used to obtain that answer: 
1. Write the read instruction 
2. Place a WHILE statement immediately following the READ statement and set the condition for the WHILE statement based on the dummy value given 
3. Write instructions that are to be repeated 
4. Close the loop with the ENDWHILE statement (ensure a READ statement is placed just before the ENDWHILE statement) 
5. Write remaining statements not to be repeated (for this example, there is none) 
The for construct 
This is the type of looping in which the loop instructions are repeated for a definite number of times such as 10, 20 or 30 times. 
It usually takes the form: 
FOR [Variable] = [beginning] TO [ending] 
STEP [Increment] DO
[Instruction (s) which is/are to be repeated]
ENDFOR 
'FOR' marks the beginning and 'ENDFOR' the end of the loop. The loop variable is used to count the number of times the loop is executed. The step clause dictates by how much the loop must be increased or decreased each time the loop is executed. 
Systems for developing an algorithm using the FOR construct 
Example: Write an algorithm to calculate and print the average test score for each student in an IT class of 30. Each student was given three tests. 
Answer 
For S= 1 TO 30 DO 
Read A, B, C 
SUM= A+B+C 
AVERAGE= SUM/3 
Print = 'Average', AVERGE 
ENDFOR 
Steps 
1. Write the FOR instruction 
2. Write the READ instruction 
3. Write the instructions to be repeated 
4. Close the loop with ENDFOR statement 
5. Write the remaining instructions that are not to be repeated (for this example, there is none) 
Data communication

Data Communication
As our world transforms from manual to digital, we must find new ways of transmitting data and information to coincide with this transformation. Data communication is the process of transmitting data, information and or instructions between two or more computers for direct use or further processing over a communication channel.
How are computers connected?
Computers are linked in different ways - configurations. Two such are:
· Point to point: a direct link between two computers. 

· Broadcast: using one computer to transmit data and information to serve the needs of several terminals or computers connected to it in a network. 

A network is two or more computers linked in order to share resources (such as printers and CD-ROMs), exchange files or allow electronic communication.
Network Configuration
This refers to the size of the network, as they come in different sizes.
1. A Local Area Network (LAN) is confined to a relatively small area. It is generally limited to a geographic area, such as a writing lab, school or building.
2. A Metropolitan Area Network (MAN) connects LANs in a metropolitan area and controls data transmission in that area.
3. Wide Area Networks (WANs) connect larger geographic areas, such as a city, a country or the world.
Network Layout
This refers to the physical layout of a network, that is, how the computers are connected physically. Network layout is also known as the network topology. There are three main types of network layouts: star, bus and ring.
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Network type
Star layout - all the nodes are connected to a central hub
Advantages
· A break in a cable will not affect other computers 

· Fastest 

Disadvantages
· If the hub fails, the network fails 

· More expensive to install 
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	Bus


Bus layout - the network nodes are connected in a line
Advantages
· Cheap and reliable 

Disadvantages
· If the main cable breaks, network is split into two unconnected parts 

· Slower than Star 
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	Ring


Ring layout - there is no end to the connection because the first node is connected to the last, forming a ring.
Advantages
· Can span a larger distance than Bus 

· Transmission Faster than Bus 

Disadvantages
· A break in the cable will affect all computers. 

· Slower than Star 

· Difficult to install 

Communication channel is the method or medium used in data transmissions. Characteristics of communication channels include transmission mode, direction of data flow, bandwidth and transmission speed.
Transmission mode refers to the number of characters that can be transmitted in one second. Two transmission modes are:
· Asynchronous: Data transmitted at irregular intervals, low speed at one character at a time. 

· Synchronous: Data is transmitted at regular intervals, high speed with large blocks of data at a time. 

Bandwidth: Refers to the width of the range of frequencies (the amount of data that can be carried form one point to another) that data can travel on a given transmission medium.
Voiceband: Transmits data at a rate of 300 bps to 9600 bps. Cable commonly used is Unshielded Twisted Pair (UTP).
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Broadband: Transmits data at a rate of up to 1000s of characters per second. Cables commonly used are coaxial and fibre optic.
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Direction of data flow refers to whether data can be transmitted in only one direction or more. Three types:
· Simplex: data travels in one direction only. 

· Half-duplex: data travels in both directions but only one at a time. 

· Full duplex: data travels in both directions simultaneously. 

Transmission speed refers to the amount of information that a channel can contentedly handle at any one time. Transmission speed is usually measured in bits per second (bps) or character per second (cps).
Quiz to help you prepare

1. Explain the terms hard copy and soft copy. (2 marks) 
2. The central processing unit (CPU) has two major subunits. 
a. Name the TWO subunits of the CPU. (2 marks) 
b. Give the function of EACH subunit. (2 marks) 
c. What type of memory is MOST closely connected to the CPU? (1 mark) 
3. a. Explain the term peripheral device. (1 mark) 
b. Give TWO examples of a peripheral device in a computer system. (2 marks) 
4. Explain the difference between primary and secondary storage. (1 mark) 
5. Explain how you would know if a monitor has high resolution. (2 marks) 
6. State whether each of the following can be described as 
(a) soft copy 
(b) hard copy
(c) both or
(d)neither 
a. Sound 
b. Microfilm 
c. Visual display unit 
d. Non-impact printer (4 marks) 
7. For each application listed in the figure below, select the appropriate input device from the list given. 
	Application
	Input device

	A Cheque processing
	(i) Bar code reader

	B Marking multiple
	(ii) Joystick choice exams

	C Point of sale
	(iii) Graphic tablets

	D Games
	(iv) Optical mark reader

	E Architectural design
	(v) Magnetic ink character reader 



	


Answers 
1. Hard copy refers to a paper and permanent printout of information displayed on the screen and soft copy refers to the digital copy of information displayed on a screen or saved to a storage device. 
2. CPU has two major subunits. 
a. Control unit and arithmetic and logic unit 
b. Control unit - responsible for the fetching and executing (carrying out) of instructions. Arithmetic and logic unit deals with the processing of all instructions containing arithmetic or involves checking the value of an item of data. 
c. Random access memory 
3. a. A peripheral device is external to the system unit and controlled by the CPU. 
b. Two examples of a peripheral device are a mouse and a printer. 
4. Primary storage refers to the internal memory locations that store data, instructions and information while the computer is in the 'on' electronic state, while secondary storage refers to the memory external to the main body of the computer (CPU) where programmes and data can be stored for future use. 
5. A user can identify if a monitor is high resolution based on the size (dimension) of the monitor the resolution (1 dot = 1pixel. The more pixels per inch, the clearer the image) and the colour specification (number of colours displayed). 
6. a. Sound - (D) 
b. Microfilm - (C) 
c. Visual display unit - (A) 
d. Non-impact printer - (B) 
7. Answer (BELOW)
	Application
	Input device

	A Cheque processing
	(v) Magnetic ink character reader

	B Marking multiple choice exams
	(iv) Optical mark reader

	C Point of sale
	(i) Bar code reader

	D Games
	(ii) Joystick

	E Architectural design
	(iii) Graphic tablets


	


EXAM PREPARATION

I have compiled this package to help you prepare for your upcoming exam.  Remember that in the exam, you are required to answer ALL questions in ALL sections of the paper.

Remember to read ALL instructions carefully before attempting to answer any of the questions. 
SAMPLE MOC CSEC THEORY

SECTION I 
1. a) State two advantages of using a 12-volume encyclopaedia stored on 
a CD-ROM. (2 marks) 
b) State two advantages of using the book version of the same 12-volume encyclopaedia. (2 marks) 
2. Match the letters A to E to represent EACH application in the table below and beside EACH letter, write the Roman numeral to match the application within the MOST APPROPRIATE input devices. 
	Application
	Input Device

	A Cheque 
	(i) Barcode

	B Marking multiple-choice 
examination 
	(ii) Joystick 

	C Point-of-sale 
	(iii) Graphic tablet 

	D Games 
	(iv) Optical mark reader (OMR) 

	E Architectural design 
	(v) Magnetic ink character 
recognition (MICR) 


3. a) Consider the following list of devices, colour inkjet, dot matrix, plotter and laser. Select an appropriate device from the list which matches each of the tasks below: 
(i) Required for the high colour of hard copies (1 mark) 
(ii) Useful for multi-part forms in the department store (1 mark) 
(iii) Required for a large architectural drawing (1 mark) 

SECTION II 
4. a) State the appropriate Internet term for EACH of the following: 
(i) An electronic document on the web (1 mark) 
(ii) A collection of related pages (1 mark) 
(iii) A set of special codes that form a file for use as a Web page. (1 mark) 
b) Give ONE advantage and ONE disadvantage of email when compared to ordinary postal mail. (2 marks) 
c) Explain the difference between the Internet Relay Chat and a newsgroup. (2 marks) 
5. Name ONE security measure that is appropriate for EACH of the following situations: 
a) Some papers and books were found in good condition after a fire 
destroys the office in which they were stored. (2 marks) 
b) A client was able to obtain a document, which was prepared over two 
years ago (2 marks) 
c) Only employees in the accounting department are allowed access to 
salaries and other finances (2 marks) 

d) After a power failure, the staff was able to use data from the previous day to continue data entry. (1 mark) 
6. Describe TWO computer skills that each of the following will require: 
a) Movie industry (2 marks) 
b) Office management (2 marks) 
c) Musician (2 marks) 
SECTION III 
Programming 
7. Explain the difference between EACH of the following pairs of terms: 
a) Machine language and high level language (2 marks) 
b) Input and output (2 marks) 
8. Match the following terms correctly to the definitions given below: Assembler, Debugging, Program Listing, Compiling 
A. Finding, understanding and correcting an error in the code 
B. Translates all program instructions at one time into another programme that can be run on its own 
C. A printout or softcopy of the source program 
D. Translates low level language to machine code 

9. Consider the following programs segment: 
Line 1 Write ("Enter two numbers") 
Line 2 Read num1
Line 3 Read num2
Line 4 count=1
Line 5 result = o
Line 6 While count = num2 Do
Line 7 result = result + num1
Line 8 Count = count +1
Line 9 End
Line 10 Write result 
a) State which lines illustrate: 
(i) Input statements (2 marks) 
(ii) Output statements (2 marks) 
(iii) A loop or repeating statement (2 marks) 
b) Calculate the result when num1=2 and num2= 3 (2 marks) 
c) Explain the relationship between the two inputted numbers and the 
result. (1 mark) 
End of test 
STUDY YOUR PASCAL NOTES AND PRACTICE CODING ALGORITHMS IN PASCAL.  HERE ARE A FEW TO PRACTICE:
1. In a regional exam 20 students got scores for the mathematics paper.  Input the scores for all 20 students.  Calculate and print the average score and also the lowest and highest scores achieved.  Also print the scores received by the 9th and 16th students.
2. A school has three houses A, B and C.  Write a program to read a house and the points awarded for winning each race in an athletic finals terminated by “D”.  Calculate and print the total points gained by each house appropriately labeled.  Also print the 3rd and 5th house entered and the points.
3. Write a structured algorithm to read the name of 10 items and the price of each item.  Print a price list showing the description and price of each item.

4. A bonus of $150.00 is given to employees who were absent for less than 4 days in a year.  The bonus is added to the salary to arrive at the total income.  If the total income is greater than $2,000.00, a tax of 5% is deducted.  Input the days absent and the salary of 5 employees.  Output the total income, the tax deducted and the income less tax.

5. Technicians charge fees as follows: 2 hours or less at $90.00 per hour, up to 6 hours at $75.00 per hour and over 6 hours at $60.00 an hour.  Read the numbers of hours worked for three technicians then calculate and print the fee charged; output a list of the technician id numbers and their applicable fees.

Further Tips for answering CXC information technology questions:
· Seek Divine intervention before putting pen to paper; this helps to calm you and put you in the correct frame of mind. 
· Use the 10 minutes allocated for reading to read the instructions and questions in the examination paper so that you will better understand what you are required to do. 
· Pay keen attention to the words or terms in bold or all caps, as these are highlighted context clues to help you better answer the question. 
· Answer the question asked in the most efficient but concise way possible. 
· If the question says state, write a short statement or give the required term; however, if it asks you to explain, give reasons based on recall. 
· Do the question you know first to boost your confidence, as well as to provide the examiner with something to mark in case you are unable to finish. 
· Work quickly but accurately to maximize your time for reviewing the paper. 
All the best in your exams!
