
CS 061 - Computer Organization

           

                               Winter  2004
Homework 6 – Due as hard copy at start of class Wednesday 2/18 - 5 points

Schematic diagrams may be hand-drawn, but everything else should be printed, not hand-written.

Collaboration policy:

Collaboration on this homework is strongly ENCOURAGED.

The homework is intended for practice, not assessment -- most people who turn in decent work should get an A or B. Forming study groups is strongly  encouraged.  You shouldn't simply copy answers from any source -- each  other, the book, the web, other books, previous solutions, etc.  But you can certainly discuss how to solve the problems, look over each others solutions and help "debug" them, compare answers and redo problems if you determine your answer is wrong, and most importantly, explain concepts related to the problems and solutions.

Do the following problems from the text:

1. 4.5 (use the table in the back cover of the text to answer part c)

2. 4.7

3. 4.9

4. 4.12

5. 4.16

4.5

(a) Location 3 contains 0000 0000 0000 0000 
Location 6 contains 1111 1110 1101 0011

(b) Two's Complement - Location 0: 0001 1110 0100 0011 = 7747
 
Location 1: 1110 0000 0010 0101 = -4059

 
ii. ASCII - Location 4: 0000 0000 0110 0101 = 101 = 'e'

 
iii. Floating Point - Since we have never specifed a 16 bit _oating point representation, we can not answer this question.

 
iv. Unsigned - Location 0: 0001 1110 0100 0011 = 7747

 


Location 1: 1110 0000 0010 0101 = 61477
(c) Instruction - Location 0: 0001 1110 0100 0011 = Add R7 R1 R3

(d) Memory Address - Location 5: 0000 0000 0000 0110 Refers to location 6. Value stored in location 6 is 1111 1110 1101 0011
4.7

60 opcodes = 6 bits

32 registers = 5 bits

So number of bits required for IMM = 32 - 6 - 5 - 5 = 16

Since IMM is a 2's complement value, its range is -(215 -1) ... 215 = -32767 .. 32768.

4.9

The second important operation performed during the FETCH phase is the loading of the address of the next instruction into the program counter.
4.12

Considering the LC3 instruction formats

ADD

Fetch: Get instruction from memory. Load next address into PC. 

Decode: It is here that it is determined that the instruction is an add instruction.

Evaluate Address: No memory operation so NOT REQUIRED.

Fetch Operands: Get operands from register file.

Execute: Perform the add operation.

Store Result: Store result in the register file.

LDR

Fetch: Get instruction from memory. Load next address into PC.

Decode: It is here that it is determined that the instruction is a Load Base+offset instruction.

Evaluate Address: Calculate the memory address by adding the Base register with the sign extended offset.

Fetch Operands: Get value from the memory.

Execute: No operation needed so NOT REQUIRED.

Store Result: Store the value loaded into the register _le.

JMP

Fetch: Get instruction from memory. Load next address into PC.

Decode: It is here that it is determined that the instruction is a Jump instruction.

Evaluate Address: No memory operation so NOT REQUIRED.

Fetch Operands: Get the base register from register file.

Execute: Store the value in PC.

Store Result: NOT REQUIRED.

** Since we are considering a non pipelined implementation, the instruction phases where no operation is performed may not be present in its execution cycle.
4.16

(a) 1 / (2 x 10-9 ) = 5 x 108 machine cycles per second.

(b) (5 x 108) / 8 = 6.25 x 107 instructions per second.

(c) It should be noted that once the first instruction reaches the last phase of the instruction, an instruction will be completed every cycle. So, except for this initial delay (known as latency), one instruction will be completed each machine cycle (assuming that there are no breaks in the sequential flow). If we ignore the latency, the number of instructions that will be executed each second is same as the number of machine cycles in a second = = 5 x 108
