


FIRST TERM COMPUTER STUDIES NOTE FOR SS2
WEEK TOPIC / CONTENT
1 CENTRAL PROCESSING UNIT (CPU):
 i. Arithmetic and
Logic Unit,
 ii. Control Unit 
iii. Functions ALU, 
iv. Functions of Control Unit
2 MEMORY UNIT:
 i. Types of Memory
ii. Descriptions of Primary memory
iii. Descriptions of Secondary memory
3 MEMORY UNIT: 
i. Differences between Primary memory
and Secondary Memory, 
ii. Units of Storage
4 CONVERSIONS FROM ONE UNIT TO ANOTHER:
i. Kilobytes,
ii.  ii. Megabytes,
iii.  iii. Gigabytes
iv.  iv. Terabytes
V. Comparison of auxiliary storage Devices under: size, Speed Technology
5 LOGIC CIRCUITS I (STANDARD SINGLE LOGIC GATES):
i. Definition of Logic gate,
ii. ii. Types of Logic gates:
AND, OR,NOT, 
iii. Symbols of each Logic gates,
iv. Input /Output Signals for AND, NOT, OR gates.
6 LOGIC CIRCUITS (STANDARD SINGLE LOGIC GATES):
i. Truth Table Construction for AND, OR, NOT,
ii. Equation for: AND, OR gates.
7 USES OF LOGIC GATES AS BUILDING BLOCKS FOR   HARDWARE / ELECTRONIC COMPONENTS:
8 LOGIC CIRCUITS II (ALTERNATIVE LOGIC GATES):
i. Description of alternative logic gates 
ii. ii Types of Alternative  Logic Gates; NAND, NOR,XOR
     iii. Symbols of alternative Logic gates
9 LOGIC CIRCUITS II: 
i. Input / Output signals for NAND, NOR, XOR
ii. Truth Table Construction for NAND, NOR, XOR
10 ALTERNATIVE LOGIC GATES: 
i. Equation for NAND, NOR, XOR gate 
ii. Uses of Logic gates as building blocks for hardware / electronic Components
11 COMPUTER DATA CONVERSION:
i. Definition of Registers, Address, Bus,
ii. Types of Registers: MDR, CIR, MAR
12 COMPUTER DATA CONVERSION: 
      i. Functions of each Registers
     ii. Differences between Register and Memory
13 COMPUTER DATA CONVERSION: 
     i. Outline steps in data fetch execute cycle 
    ii. Factors affecting Speed of data transfer: Bus Speed, Bus width
14 REVISIONS / EXAMINATION
CENTRAL PROCESSING UNIT (CPU) / PROCESSOR
The central processing unit (CPU), also called a processor/Computer chip/microprocessor, is located inside the computer case on the motherboard. It is sometimes called the brain of the computer, and its job is to carry out commands. Whenever you press a key, click the mouse, or start an application, you're sending instructions to the CPU. The main objective of the CPU is to perform mathematical operations on binary numbers.
The CPU is usually a two-inch ceramic square with a silicon chip located inside. The chip is usually about the
size of a thumbnail. The CPU fits into the motherboard's CPU socket, which is covered by the heat sink, an object that absorbs heat from the CPU.
A processor's speed is measured in megahertz (MHz), or millions of instructions per second; and gigahertz (GHz), or billions of instructions per second. A faster processor can execute instructions more quickly. However, the actual speed of the computer depends on the speed of many different components—not just the processor.
CPU itself has the following three components
· ALU(Arithmetic Logic Unit)
· Memory Unit
· Control Unit
FUNCTIONS OF ARITHMETIC AND LOGIC UNIT (ALU)
1. The arithmetic and logic unit performs logic functions such as AND, OR and NOT.
2. The arithmetic and logic Unit performs executes arithmetic operations such as addition, subtraction, multiplication and division.
3. The arithmetic and logic unit performs comparison operations test such as equal to, less than, greater than.
FUNCTIONS OF CONTROL UNIT (CU)
1. The control unit directs the entire computer system to carry out stored program instructions.
2. The control unit co-ordinates the activities of the other two unit.
3. The control unit instructs the arithmetic logic unit which arithmetic operations or logical operation is to be performed.
4. The control unit is responsible for controlling the transfer of data and instructions among other units of a computer.
5. The control unit communicates with Input /Output devices for transfer of data or results from storage.
MEMORY UNIT/ PRIMARY STORAGE/INTERNAL/MAIN MEMORY:
This unit can store instructions, data and intermediate results. This unit supplies information to the other units of the computer when needed. It is also known as internal storage unit or main memory or primary storage or.
Its size affects speed, power and capability. Primary memory and secondary memory are two types of memories in the computer.
FUNCTIONS OF MEMORY UNIT ARE:
· It stores all the data and the instructions required for processing.
· It stores intermediate results of processing.
· It stores final results of processing before these results are released to an output device.
· All inputs and outputs are transmitted through main memory.
TYPES OF MEMORY
Primary Memory is the memory that can be directly accessed by the CPU which is constantly interacts with it, retrieves data stored therein, goes through instructions and execute them as per the requirement.
1. Read-only Memory (ROM)
· ROM stores the data necessary to start the computer and identify its component
· ROM is non-volatile or persistent memory that holds permanent information, such as the BIOS software that enables the components in the computer to communicate with each other
· Data stored In ROM is not deleted when the computer is switched off
· It cannot usually be deleted or overwritten in the course of normal computer operations
TYPES OF READ ONLY MEMORY (ROM)
 PROM - Programmable Read only Memory
 EPROM – Erasable Programmable Read Only Memory
 EEPROM – Electrically Erasable Programmable Read Only Memory
2. Random Access Memory (RAM)
· RAM stores data while it is being processed. E.g., RAM is required to run software while the computer is powered
· RAM, is volatile or non-persistent memory, is a temporary memory store
· Data held in RAM is only stored while the computer is switched on – E.g., when you create a document (such as a letter), the document is stored in your computer's RAM, until you save it to disk
· RAM holds data required by the CPU, which cannot store large amounts of data itself
· RAM is important because it enables the CPU to get data quickly E.g., when a software application is started, the data needed to run the program is copied from the main disk into RAM, where the CPU can access it
DIAGRAM OF RANDOM ACCESS MEMORY
2. SECONDARY MEMORY
Secondary Memory or storage is the non-volatile memory that is stored externally to the computer.
Secondary storage is also used for backups or copies of data and programs so that they are not permanently lost if primary storage power is interrupted.
TYPES OF SECONDARY MEMORY
1. Magnetic: magnetic tape, magnetic disk, hard disk/fixed disk, floppy disk
2. Optical: Compact disk, Digital Video disk, optical card, optical tape, optical laser disk.
3. Electronic: Flash memory
DIFFERENCES BETWEEN PRIMARY MEMORY AND SECONDARY MEMORY 
PRIMARY MEMORY                  SECONDARY MEMORY
	1. These devices are temporary.                       1. These devices are permanent.

	2. These devices are expensive.                        2. These are cheaper.

	3. These devices are faster in data                   3. These are slower in data storage and Retrieval
storage and retrieval.

	4. These devices have less storage capacity.   4. These devices have high storage capacity.

	5. These devices refer to RAM,ROM etc.            5. These devices refer to FDD, HDD etc.


COMPUTER UNITS OF STORAGE
1.Bits: the bit or binary digit is the basic unit of information in the computer.
It is expressed as 0’s and 1’s in binary notation. A bit is a single binary value 0 or 1.
 2. Nibble: this is a storage unit that is made up of 4bits. It is a half of an octet.
 3. Byte: A byte is a unit of digital information in computing. It
 is a combination of bits used in representing a particular letter or character.
4. Kilobyte (denoted as KB)
• A kilobyte (KB) Is 1024 bytes,
• The size of a data file is often measured in kilobytes
5. Megabyte (denoted as MB)
• A megabyte is 1,048,576 bytes (1024 kilobytes)
• A megabyte (MB) is often used to measure the amount of main memory or the size of a
collection of files within a Folder
• A megabyte is about as much data as 500 pages of double-spaced text
 5. Gigabyte (denoted as GB)
• A gigabyte (GB) is equivalent to 1,024 MB
• 10243
bytes = 1 Gigabyte
• The memory capacity of most storage devices, such as hard drives, is measured in gigabytes (GB)
 6. Terabyte (denoted as TB)
 Terabyte (TB) is equivalent to 1,024 GB
10244 bytes = 1 terabyte
 = (1,099,511,627,776 bytes)
• Hard drive arrays on corporate file servers are quickly approaching terabyte capacities
CONVERSION FROM ONE UNIT TO ANOTHER
1. Convert 483 bits to byte
 1bit = 0.13 byte
 483bits = 483 *0.13bytes
2. Convert 388 bits to nibble
 1bit = 0.25 nibble
 388bits = 388 * 0.25 = 97.0 nibble
3. Convert 497 bits to kilobyte
 1 bit = 1.2*10-4 kilobyte
.: 497bit = 497*1.2*10-4 kilobyte
 = 5.96*10-2
Assignment : 
(i) 356 bits to kilobyte
 (ii) 466 bits to nibble
USES OF LOGIC GATE
Logic gate are widely used in various applications:
1. In electronic: Logic gates are building blocks of digital electronics, they are formed by combining transistors to realize some digital operations like logical AND, OR, NOT. Every digital product such as computers mobile phones, calculator and digital watches certain logic gates.
2. In decision making: the term logic is usually used to refer to a decision making. A logic gate is a circuit that can decide to say yes or no as output based on the input.
3. In Alarm: logic gate are used to construct alarm’s used in cars and homes. When the button is pressed, the output is a logically (1) i.e. true, high signal which send sound signal to the speaker, informing the presence of someone.
Evaluation
1. Explain the used of logic gate in Alarm
2. Explain the used of logic gate in decision making
LOGIC CIRCUITS
Logic gate can be define as type of circuit requisite the flow of electricity or optical signal in fibre optic computing system the Boolean logic computer use to make complex decision. A logic gate is a circuit designed to perform specific function such AND, OR, NOT. It is a physical model of Boolean function i.e. it performs logical operations on one or more logic input and produces a single logic output. The essential of the logic in digital circuit is to determine when circuit will give output of true (l) or false (logic O), when set of binary input are assigned.
TYPES OF LOGICAL GATES
1. AND GATE
2. OR GATE.
3. NOT GATE.
SYMBOL FOR STANDARD LOGICAL GATE
AND GATE:
AND gate is a digital logic gate with two inputs and an output that perform logical computer. The output of an AND GATE is true only when all of the inputs are true. If one or more of the AND GATE false than the output of the AND GATE is false. The function of AND GATE B effectively finds the minimum between two binary digits. The AND gate is an electronic circuit that gives a high output (1) only if all its inputs are high. 
A dot (.) is used to show the AND operation i.e. A.B. Bear in mind that this dot is sometimes omitted i.e. AB
SYMBOL FOR AND GATE



OR GATE.



OR GATE is digital logical that implements logical disjunction. It behaves according to the truth table to the right. A high output (1) if one or both of the input to gate are high (1) is produced. The function of the OR gate finds the maximum between two binary digits. The OR gate is an electronic circuit that gives a high output (1) if one or more of its inputs are high. A plus (+) is used to show the OR operation.
NOT GATE



NOT GATE is known as an inverter. It is logic gate that gives a reversed output of its input. It implements logical negation with an only input.
SYMBOL FOR NOT GATE


Evaluation: 
The teacher evaluate the lesson by asking the student the following question?
1. Define logical gate
2. Identify two logical gate
3. Implement AND logical operation of both input true logic (i).
Assignment state two clear differences between AND and OR logic gate
AND GATE INPUT/ OUTPUT SIGNAL
Signal in logic gate is binary digit used for input and output which can be high, true, on (1) or low false, off (0).
Logic gates generate their output signals based on these signals as well as the type of logic gate used.
Example 1: If A=1 and B=1
 A AND B=1*1=1.
ALTERNATIVE LOGIC GATE
Alternative logic gates are gates that two or more of the simple standard gate to perform complex operations.
These alternative logic gates include:
TYPES OF ALTERNATIVE LOGIC GATE
NAND GATE



This is a NOT-AND gate which is equal to an AND gate followed by a NOT gate. The outputs of all NAND gates are high if any of the inputs are low. The symbol is an AND gate with a small circle on the output. The small circle represents inversion.
SYMBOL FOR NAND GATE


NOR GATE: This is a NOT-OR gate which is equal to an OR gate followed by a NOT gate. The outputs of all NOR gates are low if any of the inputs are high. The symbol is an OR gate with a small circle on the output. The small circle represents inversion.
SYMBOL FOR NOR GATE



EXOR GATE: The 'Exclusive-OR' gate is a circuit which will give a high output if either, but not both, of its two inputs are high. An encircled plus sign ( ) is used to show the EXOR operation.
SYMBOL FOR EXOR


EXNOR gate: The 'Exclusive-NOR' gate circuit does the opposite to the EXOR gate. It will give a low output if either, but not both, of its two inputs are high. The symbol is an EXOR gate with a small circle on the output.




The small circle represents inversion.
TRUTH TABLE FOR LOGIC GATES
1. TRUTH TABLE FOR AND GATE




2. TRUTH TABLE FOR OR GATE




3. TRUTH TABLE FOR NOT GATE




4. TRUTH TABLE FOR NAND GATE








5. TRUTH TABLE FOR NOR GATE





6. TRUTH TABLE FOR EXOR





7. TRUTH TABLE FOR EXNOR





EQUATION FOR LOGIC GATES
AND gate equation
X = ᴀ • ᴃ
OR gate equation
X = ᴀ ᴃ
NOT gate equation
X = ᴀ
NAND gate equation•
X = ᴀ • ᴃ
NOR gate equation
X = ᴀ ᴃ
COMPUTER DATA CONVERSION
DEFINITION OF SOME TERMINOLOGY
REGISTER can be defined as temporary storage areas for instructions or data
ADDRESS is an identifier for a memory location, at which a computer program or a hardware device can store data and later retrieve it.
BUS A bus, in computing, is a set of physical connections (cables, printed, circuits, etc.) which can be shared by multiple hardware components in order to communicate with one another.
TYPES OF REGISTERS
· The current Instruction register holds the instruction that is to be executed.
· The memory address register is used to hold the memory address that contains either the next piece of data or an instruction that is to be used.
· The memory data register acts like a buffer and holds anything that is copied from the memory ready for the processor to use it.
· The accumulator is in the arithmetic unit, the program counter and the instruction registers are in the control unit.
· The Floating point registers (FPRs) store floating point numbers in much architecture.
· The Instruction registers store the instruction currently being executed.
· The conditional registers hold truth values often used to determine whether some instruction should or should not be executed.
· The constant registers hold read –only values such as zero, one, or pi.
· The index registers are used for modifying operand addresses during the run of a program.
FACTORS AFFECTING SPEED OF DATA TRANSFER
1. The Bus speed: Increasing the data bus will increase the quantity of data that the bus can carry at one time and so speed up the performance of the computer.
2. Increase the width of the data bus
3. The size of the Main Memory: the higher the size of the main memory the faster the processing speed.
4. The size of the Register: This indicates the amount of data with which the computer can work at any point in time. A processor with 32bit registers can process data transfer than 8-bit or 16-bit register.
5. The Computer’s internal clock: The computer or processor clock speed, measured in hertz, determines the number of instructions the computer can execute per second. The higher the clock speed the faster the computer processing.
6. Cache memory: cache memory is used to hold most recently used data and instructions. In order to address the problem of delay in moving data from CPU to RAM while the system is running.

DIFFERENCE BETWEEN REGISTER AND MAIN MEMORY
Registers are storage location internal to the processor and holds the data the processor is currently working on.
While Main memory is located external to the CPU and holds the program instructions and the data the program requires.
Register is faster than main memory.
Memory can be addressed on byte boundaries while Register may not be able access all the bytes in the register.
DATA FETCH AND EXECUTE CYCLE
John Von Neumann introduced the idea of the stored program. Von Neumann realized that data and programs are indistinguishable and can be, therefore, use the same memory. This led to the introduction of compilers which accepted text as input and produced binary codes as output.
The Von Neumann architecture uses a single processor which follows a linear sequence of fetch-decode-execute.
The processor has to use some special registers.
These are:
· The current Instruction register holds the instruction that is to be executed.
· The memory address register is used to hold the memory address that contains either the next piece of data or an instruction that is to be used.
· The memory data register acts like a buffer and holds anything that is copied from the memory ready for the processor to use it.
· The accumulator is in the arithmetic unit, the program counter and the instruction registers are in the control unit.
· The program counter / Sequence Control Register (SCR) keep track of where to find the next instruction so that a copy of the instruction can be placed in the current instruction register.
ASSIGNMENT
1. Write short note on the following: CPU, Memory, Logic gate, Truth Table.
2. Describe five (5) uses of Logic Circuits.
3. Classify Logic Circuits into two and give two examples each.



