Answer Key for "Introduction to Computer Architecture and Microprocessor"
(Anna Adarsh College for Women – B.Sc. Computer Science)
SECTION A – Short Answer Questions (2 Marks Each)
1. List four number systems commonly used in digital systems.
· Decimal (Base 10)
· Binary (Base 2)
· Octal (Base 8)
· Hexadecimal (Base 16)

2. Convert (4128)₁₀ to binary.
To convert (4128)₁₀ to binary:
· Divide by 2 and record the remainder until you reach 0.
Final Answer: (1000000000000)₂

3. What is a character code in computer systems?
A character code is a binary representation of characters (letters, digits, symbols) used in computing. Examples:
· ASCII (American Standard Code for Information Interchange)
· Unicode
· EBCDIC (Extended Binary Coded Decimal Interchange Code)

4. Write the steps for 1’s and 2’s Complement method with example. 1’s Complement:
· Invert all binary digits (0 → 1 and 1 → 0).
· Example: (1010)₂ → (0101)₂
2’s Complement:
· Take 1’s complement and add 1 to the least significant bit (LSB).
· Example: (1010)₂
· 1’s complement: (0101)₂
· Add 1: (0110)₂

5. Differentiate between binary and BCD number systems.

	Feature
	Binary
	BCD (Binary-Coded Decimal)

	Representation
	Uses base-2 (0,1)
	Uses groups of 4-bit binary for each decimal digit

	Example
	(1010)₂ = (10)₁₀
	(0001 0000) BCD = (10)₁₀

	Storage Efficiency
	More efficient
	Less efficient (wastes space)

	Applications
	General computing
	Used in digital clocks, calculators



6. List any two functional blocks of the 8085 microprocessor.
· ALU (Arithmetic Logic Unit): Performs arithmetic and logical operations.

· Control Unit: Manages execution of instructions.

7. Name any two data transfer instructions in 8085.
· MOV (Move Data) – Transfers data between registers.
· MVI (Move Immediate) – Loads an immediate value into a register.

8. Define the term "Program Counter (PC)".
The Program Counter (PC) is a register that holds the address of the next instruction to be executed in a program.

9. State the use of JMP instruction.
The JMP (Jump) instruction transfers program execution to a specified memory location. It is used for unconditional branching.

10. Illustrate the function of the DMA.
DMA (Direct Memory Access) allows peripherals to transfer data directly to/from memory without CPU intervention, improving performance.

11. What are the steps required for a pipelined processor to process an instruction?
1. Fetch: Retrieve instruction from memory.
2. Decode: Interpret instruction.
3. Execute: Perform operation.
4. Memory Access: Read/write data from memory.
5. Write Back: Store results in registers.

12. Define Instruction Pipeline.
An instruction pipeline is a technique where multiple instructions are processed simultaneously in different pipeline stages to improve CPU performance.

SECTION B – Short Essay Questions (5 Marks Each)
13. Explain the difference between fixed-point and floating-point representation.
· Fixed-Point Representation: Stores numbers with a fixed number of digits before and after the decimal. Example: (1010.01)₂
· Floating-Point Representation: Uses a sign, exponent, and mantissa to represent large/small numbers efficiently. Example: IEEE 754 standard

14. Explain BCD addition with an example program.
BCD Addition follows binary addition but adjusts results if sum exceeds 9. Example:
1. Add (0110 0101) BCD + (0101 1001) BCD
2. Result: (1100 1110) → Invalid BCD

3. Adjust: Add (0110) to each digit → (0111 0100) BCD (74)

15. Explain the 8085 Instruction set with examples.
The 8085 instruction set is divided into:
· Data Transfer Instructions (MOV, MVI, LXI)
· Arithmetic Instructions (ADD, SUB, INR, DCR)
· Logical Instructions (AND, OR, CMP)
· Control Instructions (NOP, HLT)
Example: MOV A, B (Copy value from B to A).

16. List the function calls in 8085 in detail.
In 8085 Microprocessor, function calls are handled using the CALL and RET instructions, which allow subroutines (functions) to be executed.
Types of Function Calls in 8085:
1. Unconditional CALL (CALL address)
· Transfers control to a subroutine stored at the given address.
· Example: CALL 2000H (Jumps to subroutine at address 2000H).
2. Conditional CALL Instructions
· Calls a subroutine based on a specific condition:
· CC (Call if Carry Set) → CC address
· CNC (Call if No Carry) → CNC address
· CZ (Call if Zero Set) → CZ address
· CNZ (Call if Zero Not Set) → CNZ address
· CP (Call if Positive) → CP address
· CM (Call if Minus) → CM address
3. Return Instructions (RET, RZ, RNZ, etc.)
· RET (Return) → Used to return to the main program after executing the subroutine.
· RZ (Return if Zero) → Returns only if the Zero flag (Z) is set.
· RNZ (Return if Not Zero) → Returns if the Zero flag (Z) is clear.
· RC (Return if Carry) → Returns if the Carry flag (CY) is set.
· RNC (Return if No Carry) → Returns if the Carry flag (CY) is clear.
· 
17. Explain the role of the 8259 Programmable Interrupt Controller.
The 8259 Programmable Interrupt Controller (PIC) is used to manage multiple interrupt requests in a priority-based system.
Features of 8259 PIC:
· Handles 8 hardware interrupts (can be expanded to 64 using cascading).
· Interrupt priority resolution to determine which interrupt is serviced first.
· Supports masking of interrupts (enabling/disabling specific interrupts).
· Works in 8085, 8086, and other microprocessor-based systems.

Block Diagram of 8259 PIC:
· Interrupt Request Register (IRR): Stores pending interrupt requests.
· Interrupt Service Register (ISR): Stores active interrupts being processed.
· Priority Resolver: Determines priority among multiple interrupts.
· Interrupt Mask Register (IMR): Enables/disables specific interrupts.
Interrupt Handling Process in 8259 PIC:
1. Device requests an interrupt → Sends an Interrupt Request (IR0 – IR7).
2. 8259 checks priority of incoming requests.
3. Interrupt sent to CPU → CPU acknowledges it via INTA signal.
4. Interrupt handler executes → The CPU jumps to the corresponding Interrupt Service Routine (ISR).
5. Interrupt completed → EOI (End of Interrupt) command resets the interrupt.
Example of Interrupts Controlled by 8259:
· IR0 → System Timer
· IR1 → Keyboard Input
· IR2 → External Hardware
· IR3 - IR7 → Other peripheral devices
18. Differentiate RIM and SIM instructions with example instruction set.
RIM (Read Interrupt Mask) and SIM (Set Interrupt Mask) are special control instructions in the 8085 microprocessor used for interrupt handling.
1. RIM (Read Interrupt Mask) Instruction
· Reads the status of interrupt lines and serial input data bit (SID).
· It is used to check pending interrupts and mask status.
Format:
assembly CopyEdit
RIM ; Read Interrupt Mask and Status
Example:
assembly CopyEdit
MOV A, RIM ; Store status of interrupts in A register
Use Cases:
· Check if an interrupt is masked.
· Identify if a particular interrupt request is active.

2. SIM (Set Interrupt Mask) Instruction
· Sets or masks interrupts and controls the serial output (SOD).
· Used to enable or disable specific interrupts.
Format: assembly CopyEdit

SIM ; Set Interrupt Mask
Example:
assembly CopyEdit
MOV A, 08H ; Load mask pattern into A SIM	; Set mask for interrupts
Use Cases:
· Enable or disable hardware interrupts (e.g., RST7.5, RST6.5).
· Control serial data output (SOD).
19. Explain the concept of Vector Processing in Pipelining. What is Vector Processing?
· Vector processing is a method where a single instruction operates on multiple data elements (SIMD – Single Instruction, Multiple Data).
· It is used for scientific computing, AI, and graphics processing.
· Example: Adding two arrays simultaneously instead of element-by-element.

Characteristics of Vector Processing:
1. Parallel Execution: Multiple data elements processed in one instruction cycle.
2. Use of Vector Registers: Special registers store multiple values (like an array).
3. Pipeline Optimization: Instructions pass through multiple stages for efficiency.
4. High-Speed Computation: Used in supercomputers and GPUs for operations like
matrix multiplications.

Pipelining in Vector Processing
Pipelining divides instruction execution into stages so that multiple instructions execute
simultaneously.
Stages in Pipelined Vector Processing:
1. Fetch: Retrieve instruction from memory.
2. Decode: Identify operation type (e.g., ADD, MULTIPLY).
3. Operand Fetch: Load vector data from registers/memory.
4. Execute: Perform the operation.
5. Store Result: Write the output back to memory/register



SECTION C – Long Answer Questions (10 Marks Each)
20. Convert (110101.101)₂ into Decimal, Octal, and Hexadecimal. Binary to Decimal:
(1×25)+(1×24)+(0×23)+(1×22)+(0×21)+(1×20)+(1×2−1)+(0×2−2)+(1×2−3)(1×2^5) + (1×2^4) + (0×2^3) + (1×2^2) + (0×2^1) + (1×2^0) + (1×2^{-1}) + (0×2^{-2}) + (1×2^{-
3})(1×25)+(1×24)+(0×23)+(1×22)+(0×21)+(1×20)+(1×2−1)+(0×2−2)+(1×2−3)

=32+16+0+4+0+1+0.5+0+0.125=53.625= 32 + 16 + 0 + 4 + 0 + 1 + 0.5 + 0 + 0.125 =
53.625=32+16+0+4+0+1+0.5+0+0.125=53.625
Binary to Octal:
(110101.101)₂ → (65.5)₈
Binary to Hexadecimal:
(110101.101)₂ → (35.A)₁₆

21. Explain the architecture and pin diagram of the 8085 microprocessor.
· The 8085 architecture consists of ALU, Control Unit, Registers, and Buses.
· Pin Diagram: Shows connections like Power (Vcc, GND), Control Signals (WR, RD), and Address/Data Buses.
