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Elements of a Computer System 
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Hardware 

Software 

Computer 



Hardware 
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A multi-core processor 

implements multiple 

processors on a single 

“microchip 



Software 

 loads first when you turn on your 
PC  

 Also called the operating system.  

 The operating system monitors 
the overall activity of the 
computer and provides services, 
such as memory management, 
input/output activities, and 
storage management.  

 perform specific tasks 

 Examples : 

  Word processors 

  spreadsheets, and 

  games 
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System programs Application programs 

Both operating systems and application programs are 

written in programming languages. 



Database, big data 

Data!! 7 
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Bit: A binary digit 0 or 1. 

A sequence of eight bits is called a byte. 

Binary Data 8 
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ASCII Code 
9 

Every letter, 
number, or 
special symbol 
(such as * or {) 
on your 
keyboard is 
encoded as a 
sequence of bits, 
each having a 
unique 
representation.  

The most 
commonly used 
American 
Standard Code 
for Information 
Interchange 
(ASCII). 
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Introduction to programming 
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What is Computer Programming? 

 Planning or scheduling a sequence of steps for a 

computer to follow to perform a task. 

 Basically, telling a computer what to do and how to 

do it. 

 A program: 

 A sequence of steps to be performed by a computer. 

 Expressed in a computer language. 
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Computer Languages 

 A set of 

 Symbols (punctuation), 

 Special words or keywords (vocabulary), 

 And rules (grammar) 

    used to construct a program. 



Evolution of Programming Languages 
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 Languages differ in 

 Size (or complexity) 

 Readability 

 Expressivity (or writability) 

 "Level" 

 closeness to instructions for the CPU 

 



Machine Language 
14 

 Binary-coded instructions 

 Used directly by the CPU 

 Lowest level language 

 Every program step is ultimately  

   a machine language instruction 

10010110 

11101010 

00010010 

10101010 

10010110 

11101010 

11111111 

01010101 

10101101 

2034 

2035 

2036 

2037 

2038 

2039 

2040 

2041 

2042 

Address   Contents 
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Assembly Language 
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 Each CPU instruction is labeled with a mnemonic. 

 Very-low level language 

 Almost 1 to 1 correspondence with machine language 

 Assembler: A program that translates a program written in 

assembly language into an equivalent program in machine 

language. 

Mnemonic Instruction 

ADD 10010011 

MUL X,10 

ADD X,Y 

STO Z,20 

SUB X,Z 

Sample Program 



Examples of Instructions in Assembly Language and 

Machine Language 
16 
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High-Level Languages 

 Closer to natural language 

 Each step maps to several 

machine language instructions 

 Easier to state and solve 

problems 

 Compiler: A program that 

translates a program written 

in a high-level language into 

the equivalent machine 

language. 



Object Technology== Reusability… 

 Keep data near the relevant code. 

 Provide a nice packaging mechanism for related 

code. 

 Reuse is not the same as "cut and paste" 
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OOP 

 4 Key OOP Concepts 

 Encapsulation 

 Inheritance 

 Abstraction  

 Polymorphism 

 

 

It will take you a long time to really understand these concepts 
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OOP 
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OOP – Encapsulation  

 Put the details in one place: an 

object 

 group related data and operations 

in an object 

 Object has its own data and knows 

how to use it 

 information hiding 
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OOP - Inheritance 

 A class can extend another class, inheriting all its data 

members and methods while redefining some of them 

and/or adding its own. 
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Abstraction means ignoring irrelevant features, properties, or functions and 

emphasizing the relevant ones... 

 

OOP – Abstraction  23 
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OOP - Polymorphism 

 Literally: “many shapes” 

 Informally: same instruction means different things to 

different agents 
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The C# language  
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 C# has roots in C, C++ and Java.  

 Performing a task in a program requires a method. 

 



Console application 
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Saved in File 
ClassName.cs 

using 
directive 

System 
namespace  

main?? 

Keywords  

case sensitive 

Braces 

Strings 

 



Example 1 
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comments  

A class name 

is an 

identifier 

Series of 

letters, digits 

and ( _ ), 

cannot begin 

with a digit, 

and does not 

contain 

spaces. 

  

 



Example2 
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Modify the code to display each word in a separate line 



Formatting text with Escape sequences 

©1992-2014 by Pearson Education, Inc. All Rights Reserved. 



Example 3 
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format string 

 fixed text 

and format 

items. 

placeholder  

 

 

 



variables 

 Every variable has a name, a type, a size and a 

value. 

int total = 0; 

int count, temp, result; 

Multiple variables can be created in one declaration 

data type variable name 
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// Initialization 
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Standard Input 

 input is received from Terminal window. 

 Input entered while program is executing. 

 The Console’s ReadLine method waits for the user 

to type a string of characters at the keyboard and 

press the Enter key. 

 Console.ReadLine()returns the text the user 

entered. 

Use appropriate methods to converts this sequence 

of characters into a certain data of type 
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Arithmetic Expressions 

 An expression is a combination of operators and operands 

 Arithmetic expressions special methods applied to numerical 

data objects. They compute numeric results and make use of 

the arithmetic operators: 

Addition  + 

Subtraction  - 

Multiplication  * 

Division  / 

Remainder  % 
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The remainder operator is most commonly used with integer operands but can 

also be used with floats, doubles, and decimals.   

 

Expressions  36 
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String concatination 37 
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How Do Data Conversions Happen? 
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 Explicitly: Casting 

widening / narrowing conversions  

 Examples:  
  double MyResult; 

 MyResult = 12.0 / 5.0; //OK 

 int myInt = (int) MyResult; // truncation 

 MyResult  = (double)myInt/3.0;   

 



Operator precedence  

Dr. Amal Khalifa, Spr 2015 

39 

 



Assignment-related Operators 

 Increment and decrement operators: ++, -- 

 Assignment operators: +=, -=, *=, /= 

 

count  =  count + 1; 

count  += 1; 

count  ++; 

count  =  count - 10; 

count  -= 10; 

these three expressions have the same effect 

these two expressions have the same effect 
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Constants  
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 A “constant variable” is an identifier that is similar to a 

variable except that it holds one value for its entire existence 

 Why constants: 

 give names to otherwise unclear literal values 

 facilitate changes to the code 

 prevent inadvertent errors 

 In C#: 

const double PI = 3.14159265; 

42 



   

 

That’s all  !! 43 
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