Question #1 (15 points):
Execute the program above at PC = 200 and show the detailed changes of the Control Bits i,
the table below. (only use d ones |
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A‘ r:nmputer architecture student at AUST is working on the design of the physical memory
uddreﬁa of the Cedar processor, The following data is present to help in the design: the

ri'r;?'-' ‘= rocessor has a byte addressable memory of 256 #Byl:s and a cache block size of 8 Bytes. If
5 i__ &) ,e’audent architect was to design an L1 direct- mnpped cache of size IKBylts what should
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~b) How is the address partitioned for 1he cache dcsugn Clcarly show the fields and the
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e, "“'_ 5. C) Which one of these fields is also ﬂnred in cache and why” ,ﬁ:,_,—ﬁjﬂ—‘ \ea,
% ﬂ) If the 1KByte design were to be a 2-way sel nﬂ sciative cach¥’how will the'dddress
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~ Question #4 (20 points):
?\ researcher at Akkar Research Laboratonies is testing the Cedar processor and s older
predecessor. the Pine processor. The only distinction is that the Pine processor has [ <ac

% .'_-*'T‘.'_.*f - memory. Both processors have a 64-bit architecture where the conneciion
| memory goes through a data bus that can transfer an_§-byte word at

srce. 1O reld oF Wit
ﬂrrﬂ: word mmn:n memon on Pine n:qmrf: 5 nanoseconds [or 20 clock cycies)

ﬁ,i: bmdmﬂ: program TeszPC is utilized to evaluate both processors. Thes program
~ includes two parts. a for-loop and the remaining code. There are 6 memofy accesses i e
T3 '?, ydy of thc“‘ ﬁrnlohp that repeats 200 times. In addion 1o these memovy accesses, <
~ benchmark requiges 800 memory accesses for the remaming part of the code {for accessing
ructions & data).

TestPC on Pine? ( in terms of seconds and clock

thcml memory ccess time of
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Question #5 (15 points):

You are asked to pipeline the Cedar processor and call it Oak:

»

l. Use at least 3 addretsing modes; Jligt, describe, ami traw how mh agdressing mode

tunctions. :
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2. Design and {ist the differéhit pipeline stages used for Oak and explain what will be
performed at euch stage of your plpcllne

i —-— e
g : ‘
3. Schedule l}ie fﬂ”ﬂ@iﬂ@ cndc on thﬂ Oak proccssnr showing any stalls that are
required:
Code Sequence’
Memory Memory Content
___Address ¥
200 AND R2, R1
_ 204 ADD R4, R6
o085 _EUEE ERU |
AL ORR7,R3 |
A8 STORE R7, $100 |
2. _ _ 'J‘ P’]— %
L ol o M er R : wien [caTeal
o e e e e e ) e e e o
o le [ Mlw| | FadH

| I‘

-::-1-1-9::-

"
-
u e :
i #
-
; i -l
Vs ¥ .
b .
- — o
y, — . ;
] M -
.| 2 E
= ' N - ;
e 3 i r
. -
- =
- r
b, =g it o -
L . ’ ; . §
Jn 35 7% o
- .
- ] - gy
- & ¢
L 1
-+ -
~ . q‘
d ]
J 1§ -,
B wll
'
K
=
-



Question #6 (25 points):

a) Foran instruction set architecture that supports two-operand instructions, compile the
following code statement — give the sh rtesl SE% ence of machine instructions necessary

],
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amet(btd/a) Mm fa. , Ry 7F S el

Assume the following: Mo/ & ?: R} 20
e Variables a, b, ¢, & d are integers already stordd in rcé:ﬂerq at locations R1,R2, R3, & f

R4 respectively, ._
o The ALU can perform the addition, division and multiplication operations:
e« We are using a single-cycle CPU of 2 GHz. /
Ny

o

b) The preceding code statement is found in a for-loop with an upper bound of 200 as
follows:

“a=c*(b+d/a);
\ s

When this code i1s compiled, the for-statement alone will be transiated into foer machne
nstruct ons what will be the CPU execution time for the entire for-loop. knowng hat e
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SEPITVIng 1o evaluate performance. we move to a mulli-cyche processor A il 4 dock cvole
i __,ai'm Pico (Pico = 107" scqunds For this CPU, the new instruction / cycle’s (PC

| _"l&ﬂemsm shown in the table below
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