Homework #2
Chapter 2 IA-32 Architecture
SOLUTION

Due: 

Instructions: Complete the following problems showing all work and as succinctly as possible.  Please write as legibly as possible.  If your handwriting is a problem use a text editor.
1. Name the three basic steps in an instruction execution cycle and provide a definition for the steps.
Fetch – CU copies instruction from memory to CPU and increments program counter.
Decode – determines the type of instruction, passes operands to ALU and signals ALU to the type of instruction to execute.
Execute – ALU executes the instruction, sends data to output operand, and sets any status flags.
2. Why does memory access take more clock cycles than register access? 
Registers are located on the chip and typically run at the same clock rate as the processor, but main memory, and in this case cache, is located off chip, which operates at a slower clock rate.  In addition, to the slower operating speeds there is the overhead associated with coordinating memory access through the CU (control unit) and the overhead associated with the MU (memory unit) accessing the desired memory.  
3. Which two additional steps are required in the instruction execution cycle when a memory operand is used? Fetch operand and store output operand.

4. Give a definition of pipelined execution.
A sequence of stages which performs a task in several steps, like an assembly line in a factory. Each stage takes inputs and produces outputs which are stored in its output buffer. One stage's output buffer is the next stage's input buffer. This arrangement allows all the stages to work in parallel thus giving greater throughput than if each input had to pass through the whole pipeline before the next input could enter.
5. Map out the number of clock cycles it will take to execute 5 instructions of a six-stage pipeline where stage two takes two clock cycle and stage 4 takes 3 clock cycles. (ref fig 2.5 page 36)
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6. Compute the number of clock cycles to execute 10 instructions on a five-stage non-pipelined processor.
cc = n-instructions * k-stages
cc = 10*5 = 50 clock cycles
7. Repeat #5 stage two is dual pipeline superscalar where odd numbered instructions enter the u-pipeline and even numbered in the v-pipeline.
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8. What is the purpose of the system clock?
The system clock sole purpose is to synchronize the operations of the computer.
9. List all the 32bit general purpose registers for the IA-32.
EAX, EBX, ECX, EDX, EBP, ESP, EDI, and ESI.
10. What are the three basic modes of operation for the IA-32 architecture?
Real address mode, protected mode, and system management.
11. Name the six segment registers.
CS, SS, DS, ES, FS and GS.
12. Which part of the CPU performs floating-point arithmetic?
Floating point unit (FPU).
13. Which status flag is set when a signed arithmetic operation is either too large or too small? Overflow (OF)
14. Which status flag is set when an unsigned arithmetic operation is too large to fit into the destination? Carry (CF)
15. Which Intel processor was the first member of the IA-32 family?
386
16. In real-address mode, how large are the segment chunks?
64KB chunks (16 bit).
17. Compute the physical address for the following real-address segment offsets

a. 14EA:23A0 = 14EA0 + 23A0 = 17240h
b. 9800:FA44 = 98000 + FA44 = A7A44h
c. FBB0:154F = FBB00 + 154F = FD04Fh
18. In Protected mode, which table contains pointers to the various segments used by a single program? Local descriptor table (LDT).
19. What is the range of addressable memory in Protected mode? 0 – 4GB (32-bit)
20. In Protected mode, what hex factor is used in computing the limit of a segment? 1000h 
