
University of the Saarland
Department 6.2 - Informatik
Prof. Dr. W.J. Paul

Computer Architecture I - WS 03/04
(due: 7.01.2004)

Exercise 1: (DLX assembler programming) (8 points)
The DLX processor has no fix point multiplier in its arithmetic unit. So there is no instruction for
multiplication. Write an assembler program which multiplies the numbers stored in GPR[1] and
GPR[2]. Your program should store the result in GPR[3] and the overflow flag in GPR[4].
Comment your program in a way that everyone can understand what it should do. Programs with-
out enough comments will get 0 points!!!

Exercise 2: (memory access) (4 points)
Prove the following lemma about memory access in the DLX processor:

m(x) = mword(wa(x))[ba(x)]

In this equation x denotes the effective address of the memory access to memory m. Functions
mword,wa and ba were defined in the lecture.

Exercise 3: (energy consumption) (2+3 points)
The input value for the 16-bit zero-tester circuit (see fig. 1) have changed from 0000100101110110
to 0100011110101011. How much energy have been consumed by this circuit? What is the maxi-
mum value of consumed energy for n-bit zero tester? You can assume n = 2l.
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Figure 1: Zero tester
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Exercise 4: (delay of last bits) (4+4 points)
Let DAdd(n) denote the maximal delay of the n-bit adder, and let DAdd(s[1 : 0];n) denote the delay
of the two least significant sum bits.

1. Show that for the conditional adder for any n ≥ 2 the delay of the two least significant sum
bits can be estimated as

DAdd(s[1 : 0];n) ≤ DAdd(2).

2. Prove the same for the carry look-ahead adder.

Bonus Exercise: (Carry Look Ahead Adder) (10 points)
Construct a layout for n-bit carry look ahead adder.
Give a clear drawing, specify parameters and analyze your layout (see notes from the previous
assignment sheet).
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Figure 2: Merry Christmas and Happy New Year


