ELEC 5200-001/6200-001 (Fall 2010)
Homework 1 Problems
Assigned 8/30/10, due 9/6/10
Problem 1: Show that for the instruction set of an IAS computer that packs k instructions per word, the word size is given by:

B = k log2 (N W)
bits
where
N
=
maximum permissible size of instruction set




W
=
memory size in number of words
Suppose we use an 8-bit opcode, a memory containing 4M words and include four instructions per word. How many bits the memory word should have?
Problem 2: How many IAS instructions require memory data access? List those that do not require memory data access. Not counting pseudoinstructions, list those MIPS instructions that require memory access? For each instruction set tabulate:
a. Total number of instructions (not counting pseudoinstructions).

b. Number and percentage of instructions not requiring memory data access.
Problem 3: What allows a Turing machine to solve all computing problems while a modern computer may sometimes fail (select a single best answer):

a. ( Small instruction set

b. ( Infinite time allowed

c. ( Infinite memory

d. ( High speed

e. ( A slow and steady approach

Problem 4: What is “von Neumann bottleneck” and how has it influenced the architecture of modern computers?
