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L:ﬁ Problem 3.1 - Solution
% We can design a control unit for this by
using a D-flip flop register whose
outputs:

& AV, BV, S1V, S2V, S3V S4V
show whether the outputs of the
respective registers on stages are valid.
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'L;"-mi: Problem 3.1 - Solution

<% From these we obtain the D-flop input and control equations:
#S1V, = AV - BV

 S2V;, = S1V
 S3V;, = S2V
S4V,, = S3V —r

HAV,, =1<(n-1) + BV,y- BV - AV
HBV,, =1<4+S4aV

S LDA =AV,,

$LDB =S4V,

©CLB = STARF—

#SRC = I< (N-1)

# CLRI = START

#INCI =I<N

BAS_25t | ecture M _Manzke Page- 4




1s =
Jmé Control Unit

BV

(1 < 4)

Y S A
LD INC
B ! S4v
CLR CLR
A A ikt

s1v sav s3v
=D—'D Q »D Q »D Q »D Q

MEMORY —» g

(1 < N-1) MUX — A

3BAS, 25" Lecture, M. Manzke,Page: 5

i.lm; Problem 3.1 - Solution

% IT the clock period is T and the time to add 16
numbers is T16 then

e =16 HIHDZ=T:

ST sN-=H) 2T
4 Note that this is not the absolute minimum time.
< I we could fetch the pairs:

¥ (a1,,) (23,84) (a5,86) (87,25)
4 In the ths first four cycles we reduce the T by

four.
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13BAS Problem 3.3

[(EEEeg

4 Indicate the type of data hazards (RAW, WAR,
and WAW) that exist between the following

instructions.

ADD Ry, R, Ry =R, =R, +R,
ADD R, R, R, ~R,=R, +R,
ADD Ry, R, Ry =R, =R, +R,
ADD R, R, R, ~R, =R, +R,
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13BAS.. Problem 3.3

i, ADD
iy ADD
i, ADD

i,  ADD

Ry, Ry, Ry,

R4 Ry Rs - RAW on R,

Rs, Ry, Ry, -- RAW on Ry (i;)
- WAR on R; (iy)

R., Ry, R, - RAW on R, (iy)
- RAW on R, (i,)
-- WAW on Ry (iy)
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