
UNIT-1
 Long Questions:
1. Explain the functional units of a computer system with a neat block diagram. Describe the role of the input unit, output unit, memory unit, arithmetic and logic unit (ALU), and control unit in detail. How do these units interact during program execution?
2. Describe the basic operational concepts of a stored-program computer. Explain the instruction cycle with a suitable diagram, including fetch, decode and excute phases. How does the Program Counter (PC) control instruction sequencing?
3. What is a bus structure in a computer system? Explain the types of buses (data bus, address bus, and control bus) and their functions. Compare single-bus and multiple-bus organization with advantages and disadvantages.
4. Define memory location and byte addressability. Explain how memory is organized in terms of words and bytes. Illustrate how 32-bit and 64-bit processors access memory. Why is byte addressability important in modern systems?
5. What is Instruction Set Architecture (ISA)? Discuss the components of ISA including instruction formats, addressing modes, data types, and registers. Explain how ISA acts as an interface between hardware and software.
6. Explain various addressing modes used in an Instruction Set Architecture, such as immediate, direct, indirect, register, and indexed addressing modes. Provide examples to illustrate how effective addresses are calculated.
7. Discuss the key characteristics of RISC (Reduced Instruction Set Computer) architecture. Explain its design principles, advantages, and limitations. How does pipelining improve performance in RISC processors?
8. Explain the features of CISC (Complex Instruction Set Computer) architecture. Compare CISC and RISC architectures in terms of instruction complexity, hardware design, memory usage, and performance.
9. Define performance metrics used to evaluate a computer system. Derive the basic performance equation: Explain the significance of clock cycle time, CPI, and instruction count in determining system performance.
A program executes 5 × 10⁶ instructions. The average CPI = 2.The clock rate is 2 GHz.Find the CPU execution time.
10. State and explain Amdahl’s Law. Derive its mathematical expression and discuss its significance in parallel computing. A program has 60% parallelizable code.The parallel portion is sped up by a factor of 4.Find the overall speedup.
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Short Questions:
a. What are the main functional units of a computer system?
b. Define the instruction cycle. Name its main phases.
c. What is the role of the Program Counter (PC) in a computer system?
d. What is a bus? List the three main types of buses in a computer system.
e. What is meant by byte addressability in memory?
f. Define Instruction Set Architecture (ISA).
g. What is the difference between RISC and CISC architectures? (Give any two points)
h. Define CPI (Cycles Per Instruction).
i. Write the basic CPU performance equation.
j. State Amdahl’s Law in simple terms.
UNIT-II
Long Questions:
1. Define an instruction in a computer system. Explain the components of an instruction, including opcode and operand fields. Discuss how instructions are represented in machine language with suitable examples.
2. What is an instruction format? Explain different types of instruction formats (zero-address, one-address, two-address, and three-address formats) with examples. Discuss their advantages and disadvantages.
3. Explain the different types of instruction sets based on data manipulation and operation categories such as data transfer, arithmetic, logical, control transfer, and input/output instructions. Give examples of each type.
4. What is an addressing mode? Describe various addressing modes such as immediate, direct, indirect, register, register indirect, indexed, and relative addressing modes with examples and effective address calculations.
5. Explain instruction sequencing in a computer system. Describe how the Program Counter (PC) is updated during sequential execution. How do control transfer instructions affect instruction sequencing?
6. Write a simple assembly language program to add two numbers stored in memory and store the result in another memory location. Explain each step of the program.
7. What is a stack? Explain stack organization with the help of a diagram. Discuss stack operations such as PUSH and POP. How are zero-address instructions related to stack architecture?
8. What is a subroutine? Explain how subroutine calls and returns are implemented using stack operations. Discuss the role of the stack pointer (SP) and return address in subroutine execution.
9. Explain basic input/output operations in a computer system. Discuss programmed I/O, interrupt-driven I/O, and Direct Memory Access (DMA). Compare their advantages and disadvantages.
10. What is branching? Differentiate between conditional and unconditional branching with examples. Write a simple program (in assembly or pseudocode) to illustrate a loop using branch instructions.
Short questions
1. What is an instruction in a computer system?
2. What are the main fields of an instruction format?
3. Define opcode and operand.
4. List any four types of instructions in an instruction set.
5. What is an addressing mode?
6. What is the function of the Program Counter (PC) in instruction sequencing?
7. Differentiate between conditional and unconditional branching.
8. What is a stack? Name two basic stack operations.
9. What is a subroutine? Why is it used?
10. What is programmed I/O in basic input/output operations?
UNIT_III
Long Questions:
1. Explain the design of a Carry Look-Ahead Adder (CLA). Derive the expressions for generate (G) and propagate (P) signals. Show how carries are computed in parallel and discuss how CLA improves speed over Ripple Carry Adder.
2. Design a 4-bit Carry Look-Ahead Adder with a neat logic diagram. Derive the carry equations for each stage and explain the hardware complexity involved.
3. Design a 4 bit fast adder circuit. Find out its performance.
4. Explain the binary multiplication process using the shift-and-add method. Illustrate the multiplication of two signed binary numbers with a step-by-step example.
5. Describe Booth’s Algorithm for signed binary multiplication. Explain its working principle with a flowchart and a suitable numerical example. Discuss its advantages over the conventional multiplication method.
6. Explain the Modified Booth Algorithm. How does it reduce the number of partial products? Compare it with the standard Booth algorithm.
7. Multiply 9 with 7 using Booth algorithm.
8. Explain the restoring and non-restoring division algorithms with suitable examples. Compare the two methods in terms of complexity and speed.
9. Describe floating point number representation as per IEEE 754 standard. Explain the components: sign bit, exponent, and mantissa. Illustrate single precision and double precision formats.
10. Explain floating point addition and subtraction operations. Describe the steps involved in normalization with numerical example
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Short Questions:
1. What is the main limitation of a Ripple Carry Adder?
2. Define generate (G) and propagate (P) signals in a Carry Look-Ahead Adder.
3. What is the main advantage of a Carry Look-Ahead Adder over a Ripple Carry Adder?
4. What is the basic principle of binary multiplication?
5. What is Booth’s Algorithm used for?
6. How does Modified Booth Algorithm reduce the number of partial products?
7. Name any two fast multiplication methods.
8. What is the difference between restoring and non-restoring division?
9. What are the three main components of IEEE 754 floating-point representation?
10. What is normalization in floating-point arithmetic?
UNIT-IV
Long Questions:
1. Explain the major components of a processor with a neat block diagram. Describe the functions of the Arithmetic Logic Unit (ALU), Control Unit (CU), register set, and internal buses. How do these components interact during instruction execution?
2. Discuss the different types of registers used in a processor such as general-purpose registers, special-purpose registers (PC, IR, MAR, MDR, SP), and status registers. Explain their roles in instruction execution.
3. Describe the data path of a processor with a suitable diagram. Explain how data flows through registers, ALU, and memory during the execution of a complete instruction (e.g., ADD or LOAD instruction).
4. Explain how control signals are generated and used to coordinate the operations of the data path. Illustrate the sequence of micro-operations involved in the fetch–decode–execute cycle.
5. Explain the design and working of a hardwired control unit. Discuss its advantages and disadvantages. Compare its speed and flexibility with other control techniques.
6. Describe the architecture of a microprogrammed control unit. Explain the role of control memory, microinstructions, and microprogram sequencer. Compare microprogrammed control with hardwired control.
7. What is instruction pipelining? Explain the concept with a suitable example and diagram. Discuss the speedup achieved by pipelining and its limitations.
8. Define hazards in pipelining. Explain the different types of hazards—structural hazards, data hazards, and control hazards—with suitable examples. Discuss methods to overcome these hazards.
9. Explain Flynn’s classification of computer architectures (SISD, SIMD, MISD, MIMD). Provide examples of systems that fall under each category and discuss their applications.
10. Define Uniform Memory Access (UMA) and Non-Uniform Memory Access (NUMA) architectures. Compare them in terms of memory access time, scalability, performance, and cost.
Short Questions
a. What are the main components of a processor?
b. What is the function of the Arithmetic Logic Unit (ALU)?
c. What is meant by data path in a processor?
d. List the basic steps involved in the execution of a complete instruction.
e. What is the difference between hardwired control and microprogrammed control?
f. What is a microinstruction?
g. Define instruction pipelining.
h. What is a data hazard in pipelining?
i. State Flynn’s classification of computer architectures.
j. What is the main difference between UMA and NUMA architectures?

UNIT-V
Lonq Questions:
1. Define memory in a computer system. Explain different types of memory such as primary memory (RAM, ROM), cache memory, and secondary memory. Compare volatile and non-volatile memory with suitable examples.
2. Explain the concept of memory hierarchy with a neat diagram. Discuss the characteristics of registers, cache, main memory, and secondary storage in terms of speed, cost, capacity, and access time. Why is memory hierarchy necessary?
3. What is cache memory? Explain its need and working principle. Discuss different levels of cache (L1, L2, L3) and the concept of locality of reference (temporal and spatial locality).
4. Explain different cache mapping techniques such as direct mapping, associative mapping, and set-associative mapping. Compare them in terms of hardware complexity, cost, and performance.   Cache size = 8 KB, Block size = 32 bytes,4-way set associative, Main memory = 128 KB. Find Number of sets and  Tag bits.
5. Define hit ratio and miss penalty in cache memory. Derive the formula for average memory access time (AMAT). Discuss factors affecting cache performance.
6. Explain the concept of virtual memory. Describe paging with a suitable diagram. Discuss page table structure, page faults, and how virtual memory improves system performance.
7. Discuss different types of secondary memory such as magnetic disks, SSDs, and optical storage. Compare them based on speed, cost, reliability, and storage capacity.
8. What is Direct Memory Access (DMA)? Explain the working of a DMA controller with a block diagram. Discuss the advantages of DMA over programmed I/O.
9. Define interrupts and explain different types of interrupts (hardware, software, maskable, non-maskable). Describe the steps involved in interrupt handling.
10. Explain the need for standard I/O interfaces like PCI, SCSI, and USB. Discuss their features, advantages, and role in improving compatibility and performance of peripheral devices.
Short Questions
1. What is the difference between primary memory and secondary memory?
2. What is memory hierarchy? Why is it used?
3. What is cache memory and why is it required?
4. Name the three main cache mapping techniques.
5. Define hit ratio in cache memory.
6. What is virtual memory?
7. What is a page fault?
8. What is Direct Memory Access (DMA)?
9. What is an interrupt?
10. Why are standard I/O interfaces like PCI and USB needed?
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