CS 147 Midterm 2 Review Fall 2007
Note: Since timing for datapath and control have not been discussed during lectures, it will not be tested.
1. Suppose the instruction opcodes and formats are as follows:

Instruction
Opcode

Format

Operation

LDdir 

000

AD

ACC ( M[AD]

LDindir

001

AD

ACC ( M[M[AD]]

LDimm

010

OP

ACC ( OP

LDrel

011

AD

ACC ( M[PC+AD]

LDindex

100

RA OP


LDreg

101

RA

ACC (R[SA]

LDregindir
110

RA


(a) Write the Operation for Ldindex and Ldregindir (for indexed and register indirect addressing)

Suppose the instruction format is as follows:


[image: image1]
Suppose the memory is:


[image: image2]
Suppose the registers have the following values:
R0: 00000000 00000001 

R1: 00000000 00000110

R2: 00000000 00110000

R3: 00000000 00000010

R4: 01000000 01011100

R5: 00111010 00001110 

R6: 00100111 00011010

R7: 00111010 00000001

Suppose we have the following instruction at memory address 2:

011 010 000000001
(b) What value gets loaded into the accumulator after executing this instruction?

2. Consider the following instruction. Suppose the Branch Control accepts as input four status bits V, C, N and Z from the Function Unit as discussed in class.

Branch condition
Format

Action________________
Branch if equal
RA,RB,AD
Branch if R[SA] = = R[SB]

What should the input signal FS be when executing this instruction?

The Branch Control outputs one bit B, which should be 1 to branch, and 0 not to branch.

Write the Boolean expression for B in terms of V, C, N and Z for the above “Branch if equal” instruction.
Assume that the operands are interpreted as numbers expressed in 2’s complement representation.

(Of course, it is okay if not all four input terms V, C, N and Z appear in your Boolean expression.)

3. Consider the following instruction. Suppose the Branch Control accepts as input four status bits V, C, N and Z from the Function Unit as discussed in class.

Branch condition
Format

Action

Branch if greater
RA,RB,AD
Branch if R[SA] > R[SB]

What should the input signal FS be when executing this instruction?

The Branch Control outputs one bit B, which should be 1 to branch, and 0 not to branch.

Write the Boolean expression for B in terms of V, C, N and Z for the above “Branch if greater” instruction. 

Assume that the operands are interpreted as numbers expressed in 2’s complement representation.

(Of course, it is okay if not all four input terms V, C, N and Z appear in your Boolean expression.)
4. [3] Suppose we are using an accumulator architecture. Several memory addressing modes are available to load the contents of memory to the accumulator.

The instruction LOAD_DIR uses the direct mode. 

The instruction LOAD_INDIR uses the indirect mode.

The instruction LOAD_IMM uses the immediate mode.

The instruction LOAD_REG uses the register mode.

The instruction LOAD_REG_INDIR uses the register indirect mode.

Suppose that the memory at location 5 contains the number 16. 

Suppose that the memory at location 7 contains the number 12.

Suppose that the memory at location 16 contains the number 8.

Suppose that register 5 contains the number 7.

What number would be loaded into the accumulator if the instruction is LOAD_DIR 5? 

Answer: ___________________

What number would be loaded into the accumulator if the instruction is LOAD_INDIR 5? 

Answer: ___________________

What number would be loaded into the accumulator if the instruction is LOAD_IMM 7? 

Answer: ___________________

What number would be loaded into the accumulator if the instruction is LOAD_REG 5? 

Answer: ___________________

What number would be loaded into the accumulator if the instruction is LOAD_REG_INDIR 5? 

Answer: ___________________
5. We have an Instruction Set Architecture and Implementation as described in the lecture notes and textbook (reproduced on supplementary handout). The instruction being executed (that is, the instruction at memory location 45) is 1100000 110 001 011. What is the control word? (Give the values of the control signals below.)

DA  __________

AA  __________

BA  __________ 

MB __________

FS   __________

MD __________

RW __________

MW__________

PL   __________

JB   __________

BC  __________

Suppose the values of the registers are currently:

R0: 00000100

R1: 00000101

R2: 00000000

R3: 00011100

R4: 00000000

R5: 00000110

R6: 00010100

R7: 00110100

What is the value of the PC after running this instruction?

Next PC: __________

Opcode





RA





AD/OP
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011 001 000000010
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000 010 000000001
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011 010 000000001
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001 010 000000101
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