Homework for Chapter 5 (and 2.2.4)

1. Assume a 1 MB memory. 
a. What is the necessary address size if the memory is to be byte-addressable?
b. What is the word size if the address size is 18 bits?
2. Given an address size of 16 bits, how big can be the memory:
a. If byte-addressable
b. If the word size is 16 bits
3. An instruction set architecture has a 1MB memory of 32-bit words and 16 registers.  An instruction can have at most 1 memory operand and 1 register operand. An instruction must also fit into one word. How many different opcodes (not expanding) can be provided?
4. Design an expanding opcode to allow all the following to be encoded in a 36-bit instruction:
7 instructions with two 15-bit addresses and one 3-bit register number
500 instructions with one 15-bit address and one 3-bit register number
40 instructions with no addresses or registers
5. [bookmark: _GoBack]Assume a machine with 16-bit instructions and 6-bit addresses. Some instructions have one address and others have two. If there n two-address instructions, what is the maximum number of one-address instructions?
6. Consider the following code for the digits 0 through 3:
0: 00000
1: 01111
2: 10011
3: 11100
How many single-bit errors can this code detect? How many can it correct?
7. A sequence of octal digits is transmitted redundantly by sending each digit twice, i.e., a 0 is sent as 000 000, a 1 is sent as 001 001, a 6 is sent as 110 110, etc. How many single-bit errors can this code detect? What is the resulting overhead?
8. Construct the Hamming code to encode the digits 0 though 3. 
Hint:  3 parity bits (position 1, 2, and 4) and 2 data bits (positions 3 and 5) are needed. Fill in the data digits first then determine and fill in the parity bits.
9. Construct the Hamming code to encode the digits 0 through F. 
10. Correct the errors in the following Hamming code words:  0101000, 1111000


