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Exercise 1: (RAM) (3 points)
In the lecture we used four memory banks to construct data memory of the simple MIPS processor.
Each memory bank is a RAM. In the exercise you need to give a construction of a a × 8−RAM
h.S : {0, 1}a 7→ {0, 1}8 specified as follows:

Dout(h) = h.S(Ad(h))

h′.S(x) =

{
Din(h) w(h) ∧ x = Ad(h)

h.S(x) otherwise

Exercise 2: (3-port RAM) (3 points)
In the lecture we implemented general purpose register file using a 3-port RAM. Give a construction
of 3-port RAM (Figure 1) with the following specification:

DoutA(h) = h.S(AdA(h))

DoutB(h) = h.S(AdB(h))

h′.S(x) =

{
Din(h) : w(h) ∧ x = AdC(h)

h.S(x) : otherwise,

where h.S : {0, 1}a → {0, 1}d.
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Figure 1: 3-port RAM.

1



Saarland University
Department 6.2 - Computer Science
Prof. Dr. W. J. Paul
M. Sc. Mikhail Kovalev

Computer Architecture - SS11
Exercise Sheet 5 (due: 18.05.11)

Exercise 3: (GPRs) (2 points)
In the MIPS ISA register 0 is reserved to always hold 032. Extend the construction of the GPR
control circuit (given in the lecture) to fulfill this requirement.

Exercise 4: (MIPS assembler programming) (7 points)
Let n, i, ai ∈ N. Write a MIPS assembler program computing the maximum of the numbers
a1, . . . , an. At the start of your program n will be stored in register GPR[1] and ai in a mem-
ory cell M(i− 1) for i ∈ {1, . . . , n}. Your program should store its result in the memory cell M(n).
Comment our program in a way everyone can understand what it does. Use the instruction format
from exercise sheet 3.

2


