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NUMBER SYSTEM 

Number System is a way to represent the numbers in the computer architecture. There are four 

different types of the number system, such as: 

1. Binary number system (base 2) 

2. Octal number system (base 8)  

3. Decimal number system(base 10) 

4. Hexadecimal number system (base 16).  

Binary number system: Binary number system, in mathematics, positional numeral 

system employing 2 as the base and so requiring only two different symbols for its digits, 0 and 

1, instead of the usual 10 different symbols needed in the decimal system.  

Example-10101= Base is 2  

So it will be calculated as 10101 base is 2  

1x2
4
+0x2

3
+1x2

2
+0x2

1
+1x2

0 

16+0+4+0+1=21 

100011= Base is 2 

So it will be calculated as 10101 base is 2  

1x2
5
+0x2

4
+0x2

3
+0x2

2
+1x2

1
+1x2

0
 

32+0+0+0+2+1=35 

Binary Number are written as 

Number Binary Number 

1 1 

2 10 

3 11 

4 100 

5 101 

6 110 

7 111 

8 1000 

9 1001 

10 1010 
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Decimal Number System 

Decimal Number System (base 10) 

Characters= 0,1,2,3,4,5,6,7,8,9 

In the decimal number system, the numbers are represented with base 10. The way of denoting 

the decimal numbers with base 10 is also termed as decimal notation. This number system is 

widely used in computer applications. It is also called the base-10 number system which consists 

of 10 digits, such as, 0,1,2,3,4,5,6,7,8,9. Each digit in the decimal system has a position and 

every digit is ten times more significant than the previous digit. Suppose, 25 is a decimal 

number, then 2 is ten times more than 5. Some examples of decimal numbers are:- 

987610 

9x10
3
+8x10

2
+7x10

1
+6x10

0
 

=9000 + 800 +70 +6 

=987610 

Octal Number System 

OCTAL Numbering System(base 8) 

Characters= 0,1,2,3,4,5,6,7 

A number system which has its base as ‗eight‘ is called an Octal number system. It uses numbers 

from 0 to 7. 

Example- 

278= 2x8
1
+7x8

0
 

16+7=23 

43078= 4x8
3
+3x8

2
+0x8

1
+7x8

0 

2048+192+0+7=2247 

Octal Numbers System Table 

We use only 3 bits to represent Octal Numbers. Each group will have a distinct value between 

000 and 111. 
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Octal Digital Value Binary Equivalent 

0 000 

1 001 

2 010 

3 011 

4 100 

5 101 

6 110 

7 111 

Hexadecimal Number System 

Hexadecimal Number System requires digits from0 to 9 and alphabets from A to F 

Number/alphabet Position 

0 0 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

A 10 

B 11 

C 12 

D 13 

E 14 

F 15 
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2816=2X16
1
+8X16

0
 

=32+ 8 

=40 

BC1216  

11X16
3
+12X16

2
+1X16

1
+2X10

0 

=48146 

Hexadecimal Number System (base 16) 

Characters=0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 

Number System Conversion Table 

Binary Numbers Octal Numbers Decimal Numbers Hexadecimal Numbers 

0000 0 0 0 

0001 1 1 1 

0010 2 2 2 

0011 3 3 3 

0100 4 4 4 

0101 5 5 5 

0110 6 6 6 

0111 7 7 7 

1000 10 8 8 

1001 11 9 9 

1010 12 10 A 

1011 13 11 B 

1100 14 12 C 

1101 15 13 D 

1110 16 14 E 

1111 17 15 F 
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CONVERSION DECIMAL TO BINARY 

Decimal to binary 

Conversion steps: 

1. Divide the number by 2. 

2. Get the integer quotient for the next iteration. 

3. Get the remainder for the binary digit. 

4. Repeat the steps until the quotient is equal to 0. 

Example #1 

Convert 1310 to binary: 

Division 

by 2 
Quotient Remainder Bit # 

13/2 6 1 0 

6/2 3 0 1 

3/2 1 1 2 

1/2 0 1 3 

So 1310 = 11012 

Example #2 

Convert 17410 to binary: 

Division 

by 2 
Quotient Remainder Bit # 

174/2 87 0 0 

87/2 43 1 1 

43/2 21 1 2 

21/2 10 1 3 
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10/2 5 0 4 

5/2 2 1 5 

2/2 1 0 6 

1/2 0 1 7 

So 17410 = 101011102 

CONVERSION  BINARY TO DECIMAL 

In order to convert binary number in to decimal start with the number and under each bit right 

the power of 2 in increasing order starting from right. Calculate the power of 2, multiply down 

and then add them across. 

Example 

Find the decimal value of 1110012: 

binary number: 1 1 1 0 0 1 

power of 2: 2
5
 2

4
 2

3
 2

2
 2

1
 2

0
 

1110012 = 1⋅25
+1⋅24

+1⋅23
+0⋅22

+0⋅21
+1⋅20

 = 5710 

 

CONVERSION  OCTAL TO BINARY  

In order to convert octal number system into binary number first convert each octal digit into 3 

digit binary number and then combine all the binary groups of 3 digits in to single binary 

number. 

Example start with 100100111111012 

(0) 10  010  011  111  101 

2       2      3      7     5 

 

 223758    
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CONVERSION BINARY TO OCTAL   

In order to convert binary number to octal number first separate digit of binary number into 

groups of 4 bits and then find equivalent octal number to each group . Then write all the groups 

octal number together maintaining the group order. 

Example 1: Convert 10101012 to octal 

Solution: 

Given binary number is 10101012 

First, we convert given binary to decimal 

10101012 = (1 * 2
6
) + (0 * 2

5 
) + (1 * 2

4
) + (0 * 2

3
) + (1 * 2

2
) + (0 * 2

1
) + (1 * 2

0
) 

= 64 + 0 + 16 + 0 + 4 + 0 + 1 

= 64 + 21 

0101012= 85 (Decimal form) 

Now we will convert this decimal to octal form 

  

CONVERSION  HEXADECIMAL TO BINARY 

To convert hexadecimal number to binary, you have to  remember equivalent binary number for 

the first 16 hex digits.  

Example 

Convert hex 6C16 to binary: 

6C16 = 6 C = 110 1100 = 11011002 
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Convert (89)16 into a binary number. 

Solution: From the table, we can get the binary value of 8 and 9, hexadecimal base numbers. 

8 = 1000 and 9 = 1001 

Therefore, (89)16 = (10001001)2 

 

CONVERSION  BINARY TO  HEXADECIMAL  

In order to convert binary number into hexadecimal, you have to 4 bit groups and convert then 

directly in to hex values. 

Example 

Convert binary 11011002 to hex: 

Convert every 4 binary bits (from bit0) to hex digit: 

11011002 = 110 1100 = 6 C = 6C16 

 

BINARY  ADDITION 

Now that we know binary numbers, we will learn how to add them. Binary addition is much like 

your normal everyday addition (decimal addition), except that it carries on a value of 2 instead of 

a value of 10. 

For example: in decimal addition, if you add 8 + 2 you get ten, which you write as 10; in the 

sum this gives a digit 0 and a carry of 1. Something similar happens in binary addition when you 

add 1 and 1; the result is two (as always), but since two is written as 10 in binary, we get, after 

summing 1 + 1 in binary, a digit 0 and a carry of 1. 

Therefore in binary: 

0 + 0 = 0 

0 + 1 = 1 

1 + 0 = 1 

1 + 1 = 10 (which is 0 carry 1) 
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Example. Suppose we would like to add two binary numbers 10 and 11. We start from the last 

digit. Adding 0 and 1, we get 1 (no carry). That means the last digit of the answer will be one. 

Then we move one digit to the left: adding 1 and 1 we get 10. Hence, the answer is 101. Note 

that binary 10 and 11 correspond to 2 and 3 respectively. And the binary sum 101 corresponds to 

decimal 5: is the binary addition corresponds to our regular addition. 

Example  10001 + 11101 

Solution: 

                1 

      1 0 0 0 1 

(+) 1 1 1 0 1 

———————– 

     1 0 1 1 1 0 

BINARY SUBTRACTION 

Binary subtraction is one of the four binary operations, where we perform the subtraction method 

for two binary numbers (comprising of only two digits, 0 and 1). This operation is similar to the 

basic arithmetic subtraction performed on decimal numbers in Maths. Hence, when we subtract 1 

from 0, we need to borrow 1 from the next higher order digit, to reduce the digit by 1 and the 

remainder left here is also 1. Read other binary operation here. 

Binary Subtraction 

 0 – 0 = 0 

 1 – 0 = 1 

 1 – 1 = 0 

 0 – 1 = 1 (Borrow 1) 
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Example: 

      1 (borrowed) 

 1  0  0   1 

    1   0   1 

Ans    1   0   0 

 

BINARY MULTIPLICATION 

Binary multiplication is one of the four binary arithmetic. The other three fundamental 

operations are addition, subtraction and division. In the case of a binary operation, we deal with 

only two digits, i.e. 0 and 1. The operation performed while finding the binary product is similar 

to the conventional multiplication method. The four major steps in binary digit multiplication 

are: 

 0 × 0 = 0 

 0 × 1 = 0 

 1 × 0 = 0 

 1 × 1 = 1   

Binary Multiplication Table 

The multiplication table for binary numbers is given below. 

Binary Number Multiplication Value 

0 x 0 0 

1 x 0 0 

0 x 1 0 

1 x 1 1 
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Question: 1011.01 × 110.1 

Solution: 

    

BINARY DIVISION 

The binary division operation is similar to the base 10 decimal system, except the base 2. The 

division is probably one of the most challenging operations of the basic arithmetic operations. 

There are different ways to solve division problems using binary operations. Long division is 

one of them and the easiest and the most efficient way. This section has been designed to answer 

questions about binary division, including: 

 What is Binary division? 

 Procedure to add two binary numbers 

 Examples to Solve Binary division 

Binary Division Rules 

The binary division is much easier than the decimal division when you remember the following 

division rules. The main rules of the binary division include: 

 1÷1 = 1 

 1÷0 = Meaningless 
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 0÷1 = 0 

 0÷0 = Meaningless 

 

 Step 1: First, look at the first two numbers in the dividend and compare with the divisor. Add 

the number 1 in the quotient place. Then subtract the value, you get 1 as remainder. 

 Step 2: Then bring down the next number from the dividend portion and do the step 1 

process again 

 Step 3: Repeat the process until the remainder becomes zero by comparing the dividend and 

the divisor value. 

 Step 4: Now, in this case, after you get the remainder value as 0, you have zero left in the 

dividend portion, so bring that zero to the quotient portion. 

Therefore, the resultant value is quotient value which is equal to 111110 
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So, 01111100 ÷ 0010 = 111110 

Concept of Information Systems and Software : 

 Information Gathering 

 Information Gathering Strategies 

 The strategy consists of identifying information sources, evolving a method of obtaining 

information from the identified sources and using an information flow model of organization. 

 Information Sources 

 The main sources of information are users of the system, forms and documents used in the 

organization, procedure manuals, rule books etc, reports used by the organization and 

existing computer programs(If Any). 

 Feasibility Analysis 

 Feasibility analysis is used to assess the strengths and weaknesses of a proposed project and 

give directions of activities that shall improve a project and achieve desired results. 

 

Requirements Determination Sub-activities : 

 Requirements Anticipation. The systems analyst hypothesizes that particular requirements 

are relevant based on his or her previous experience with other similar systems and 

knowledge about the problem domain. 

 Requirements Elicitation. The systems analyst uses this activity to gather the essential 

requirements from the user employing a variety of techniques, such as interviews, 

questionnaires, group brainstorming meetings, and voice and e mail. 

 Requirements Assurance. The systems analyst uses the activity of requirements assurance 

to validate and verify the requirements with the user as being the real and essential 

requirements. A user walk through in which the systems analyst and the user together review 

documented requirements in detail is one assurance technique. 

 Requirements Specification. This is the activity that the systems analyst uses to explicitly 

catalog and document the requirements either during or after the elicitation and assurance 

activities. 
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Methods Used to Gather an Information System’s Requirements 

 Interviews involve at least one systems analyst and at least one user conversing about the 

information system‘s requirements. Interviewing for requirements is similar to your interviewing 

for a job position or a television talk show host interviewing a guest. 

Observation is the act of the systems analyst going to a specific location to observe the activities 

of the people and machinery involved in the problem domain of interest. 

Questionnaires are feedback forms designed to gather information from large groups of people. 

Creating a prototype of the information system can be done on an individual level or in a group 

setting. The idea is to explore system alternatives by developing small working models of the 

proposed system so that user reactions can be gathered. 

System Requirements Specification (SRS) 

SRS is obtained after excessive discussions with the user. System requirements specification 

specifies what Information requirements will be provided. It does not specify how the system 

will be designed. 

DATA FLOW DIAGRAM (DFD) 

Data flow Diagram refers to graphical representation of flow of data through an information 

system. It is the first step followed in order to create an overview of any information system 

.these diagram are used for visualization of processing of data in various system. Data flow 

diagram shows how the information will be entered in to a system, how it will be a processed 

and where it will be stored. 

  

               Item received note 

 

Delivery note 

 

                 Discrepancy note 

Vendor 

Orders 

Purchase 
office 

 

Inspection 

Office 

Receiving 
Process 
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 Entities are originators of data and Consumer of data 

 Vendor, Inspection office and purchase office are entities in the above diagram. 

 Data flow  are delivery note items received note and discrepancy note. 

 A circle is used to show to process. 

 A pair of parallel lines shows a store. 

 

Data elements in the data flow: 

Delivery note: 

Order no, Vendor code, Vendor Name, and address, item name ,item code, Delivery date, 

Quantity supplied units. 

 

Items Received note: 

Order no, item name ,item code, Delivery date, Quantity supplied units. 

Discrepancy note: 

 Order no., Vendor code, Vendor Name, and address, item name, item code, Delivery date, 

Quantity supplied units, excess/deficiency, No of days late/early. 

Receiving office order file: 

Order no, Order date, item name ,item code, vendor code, vendor name, and address, Quantity 

ordered, Delivery period. 

PROCESSING RULES 

 Compare order number in delivery note with that in order file. if no match return item to the 

vendor 

 If order no match then compare item codes, if no match return item to the vendor  

 If order number matches compare quantity delivered with quantity  ordered. If excess or 

deficient send discrepancy note to purchase office. 

 If order number matches compare date of delivery with expected date. If late or early send 

discrepancy note to purchase office. 
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COMPONENTS OF DFD 

 Process- it is used to describe how data input will be transformed in to data output. 

 Flow- it is used to describe the movement of data within any information system. 

 Store- it refer to the storehouse of data where all the data storage take place. 

 Terminator- it refer to the final entity with which a system communicates and provides 

required information .it can be a person, group of persons, organization, department etc.  

TYPES OF  DFDS 

Physical DFD  - A physical DFD represents how various functions are performed in a system. 

Logical DFD - A logical DFD is mainly related to business and its activities.  

In short we can say that logical DFD provides ―what‖ information on a system and Physical DFD 

provides ―How‖ information on a system. 

PROCESS SPECIFICATIONS 

Process specifications refers to specifying a particular process which describe how to use input 

data strategically in order to transform it into required output .it shows what should be done to 

utilize the available information as input and generate an output. 

In other words, we can say that the process specification refer to a method of documenting, 

analyzing and explaining the process used to create an output in an information system. 

Requirements of Process specifications 

 Each Process specification should contain detailed requirements of functionality . 

 Each set of Process specification must specify all the rules governing transformation of 

data flow within an information system. 

 Each set of process specification must specify all the underlying policies governing 

transformation of data. However, it is not Necessary to describe the method used to 

transform that data.  
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INPUT/OUTPUT DESIGN 

Input Design is the process of converting data in to a computer based system . This design is 

necessary to get correct interpretation of the data that has been fed in to the computer. It is link 

between information and the user .it is required to convert entered data in to a usable form which 

can be easily read and interpreted by the computer system. 

Requirements of Input design 

 It should be simple and easy to use. 

 It should avoid extra steps involved in analysis of data. 

 It should avoid delay in interpretation of data. 

 It should be error free. 

 It should keep the process simple and controlled. 

Consideration of Input Design 

 What kind of data needs to be entered in the computer system? 

 How much data needs to be entered? 

 How the data should be coded or interpreted? 

 How  to make it user friendly and guide the user for its suitable use? 

 Prepare proper input documentation. 

 Follow pre decided steps in case of an error. 

Output design is the process of getting required output from the entered data, what the system 

must produce to meet business requirements of its users. 

Objectives of output design 

 It should serve the planned purpose of its user. 

 The right amount of output should be delivered at the right time and right place. 

Output media  

 Paper 

 Screen 
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 Video/ audio Aids 

 CDROM/DVD 

 Other electronic media 

INPUT/OUTPUT DIAGRAM 

 

 

 

 

 

 

 

 

 DATA INFORMATION 

PROCESS LIFE CYCLE 

The System Development Life Cycle framework provides a sequence of activities for system 

designers and developers to follow. It consists of a set of steps or phases in which each phase of 

the SDLC uses the results of the previous one. 

A Systems Development Life Cycle (SDLC) adheres to important phases that are essential for 

developers, such as planning, analysis, design, and implementation, and are explained in the 

section below. A number of system development life cycle (SDLC) models have been created: 

waterfall, fountain, spiral, build and fix, rapid prototyping, incremental, and synchronize and 

stabilize. The oldest of these, and the best known, is the waterfall model: a sequence of stages in 

which the output of each stage becomes the input for the next. These stages can be characterized 

and divided up in different ways, including the following
[6]

: 

 Project planning, feasibility study: Establishes a high-level view of the intended project 

and determines its goals. 

OUTPUT DEVICES 

 

CPU 

INPUT DEVICES 

MEMORY 
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 Systems analysis, requirements definition: Refines project goals into defined functions and 

operation of the intended application. Analyzes end-user information needs. 

 Systems design: Describes desired features and operations in detail, including screen 

layouts, business rules, process diagrams, pseudocode and other documentation. 

 Implementation: The real code is written here. 

 Integration and testing: Brings all the pieces together into a special testing environment, 

then checks for errors, bugs and interoperability. 

 Acceptance, installation, deployment: The final stage of initial development, where the 

software is put into production and runs actual business. 

 Maintenance: What happens during the rest of the software's life: changes, correction, 

additions, and moves to a different computing platform and more. This, the least glamorous 

and perhaps most important step of all, goes on seemingly forever. 

In the following example (see picture) these stage of the Systems Development Life Cycle are 

divided in ten steps from definition to creation and modification of IT work products: 
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Planning And Managing The Project 

The SRO, or identifier of the potential project should: 

1. Define and justify the need for the project 

2. Specify, quantify and agree desired outcome and benefits 

3. Appoint a Project Manager and if appropriate set up a Project Board 

The project management team should: 

1. Plan how to deliver the required outcomes and benefits 

2. Decide how to manage relationships with key stakeholders 

3. Decide how to project manage the delivery process 

4. Determine resource requirements and ensure they can be made available when required 

SRO/Proiget 

5. Develop Business Case to enable the SRO/Project Board to decide whether project is cost and 

risk justified. 

The SRO should ensure: 

 Post project reviews are carried out to measure the degree to which benefits have been 

achieved  

 The Business Case is updated to reflect operational reality 

 Potential improvements/changes/opportunities identified in the reviews fed into he strategic 

planning process for consideration 

Planning checklist 

1. Confirm scope and purpose of the plan: 

2. Define the deliverables: 

3. Identify and estimate activities 

4. Schedule the work and resources 

5. Identify risks and design controls 

6. Document and gain approval for the plan 
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Multiple Choice Questions ( 2Marks) 

 

1. Base of Binary Number System 

a. 0 

b. 2 

c. 8 

d. 16 

Ans  b 

2. Hexadecimal number system consist of  

a. 4 digit and alphabets 

b. 8 digit and alphabets 

c. 10 digit and alphabets 

d. 16 digit and alphabets 

Ans  d 

3. In binary addition 1+1 is equal to 

a. 0 

b. 1 

c. 2 

d. 4 

Ans a 

4. In binary subtraction 0-1 is equal to  

a. 0 

b. 1 

c. -1 

d. -2 

Ans a 
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5. The decimal number system uses base 10 and has number from  

a. 0-9 

b. 1-9 

c. 0-10 

d. 0-6 

Ans a 

6. ------------- analysis is done prior to start of a proposed project 

a. Research 

b. Feasibility 

c. Requirement 

d. Market 

Ans c 

7. Data flow diagram refer to ------------represent  of flow of data through an information 

system 

a. Logical 

b. Mathematical 

c. Graphical 

d. General 

Ans a 

8. CD ROM and DVD refers to 

a. Input media 

b. Output media 

c. Hard drives 

d. Accessories 

Ans b 

9. Process life cycle includes study of---------------- involved from the start till the end of any 

work flow. 
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a. Diagram 

b. System 

c. Process 

d. Stages 

Ans c 

10. Project management process groups are linked by  

a. Inputs 

b. Outputs 

c. Mediators 

d. Channels 

Ans  b 

Short Answer Questions      (5 marks) 

1. What do you understand by the term Binary Number System? 

2. What is the  differences between binary and octal number system? 

3. Write a short note on INPUT/ Output Design. 

4. Write a short note on Planning the project. 

5. What are the steps of process life cycle? 

6. How many types of DFD? 

 

LONG Answer Questions   (10 marks) 

1. Briefly explain Number system. 

2. Briefly explain process life cycle. 

3. Describe Data Flow Diagram in your own words. 

4. Explain the steps involved in Binary Addition, Subtraction, Multiplication and Division with 

one example of each.  

 

 


