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Vad ar vinsten med att anvinda Booth-kodning foér en bit-parallell
multiplikator?
What is gain of using Booth coding for a bit-parallel multipli€2)

Ange tva redundanta talrepresentationer.
Name two redundant number systems. (2)

Ar FFT en rekursiv algoritm? Motiveral!
Is the FFT a recursive algorithm? Motivate your answer. (2)

Ange tva negativa effekter av datarepresentation med &ndlig ord-

l&angd.
Name two negative effects of data representation with finite word-
length. (2)

Ange tva metoder for att minska problemet med minnesbandbredd i
arktitekturer med delat minne.

Name two methods that reduce the memory bandwidth bottleneck for
shared memory architectures. (2)

Livstidsdiagrammet f6r ett antal variabler visas nedan.
The lifetime graph for a number of variables is shown below.
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Utfor resursallokering och tilldelning for variablerna. Anvand left-
edge algoritmen och redovisa alla mellansteg. Antag att skrivning
och lasningej kan ske i samma tidslucka for en minnescell, dvs min-
nesvariablerna far inte ligga “kant-i-kant”.

Perform resource allocation and assignment for the variables. Use
the left-edge algorithm and show all intermediate steps. Assume that
it is not possible to read from and write to a memory cell in the same
time slot, i.e., memory variables can not be placed “edge-to-
edge”. (6)



Filtret nedan skall implementeras med en arkitektur som anvander
delat minne. Berakningselementen ar icke-homogena och non-pre-
emptive. Latencyn ar tva tidsenheter fér multiplikationeanzch b,

fyra tidsenheter for multiplikationernaochd, och en tidsenhet for
additioner.

The filter below is to be implemented using a shared memory archi-
tecture. The processing elements are non-homogenous and non-
preemptive. The latency is two time units for the multiplications a and
b, four time units for the multiplications ¢ and d, and one time unit
for the additions.

x(n) —9

Berakna minimala sampelperiodBgi.

Determine the minimal sample periogl | (4)
Berakna tiden for den kritiska vageég,

Determine the time of the critical patl,T (2)
Rita signalflodesgrafen i precedensform.

Draw the signal-flow graph in precedence form. (6)
Schedulera algoritmen sa & mple= Tmin

Schedule the algorithm so thatyfp1e= Tmin: (8)

Anvand aritmetiska transformationer for att minska den kritiska loo-
pen i nedanstaende filter till en addition och en multiplikation. Det to-
tala antalet additioner och multiplikationer far inte 6kas.

Apply arithmetic transformations to reduce the critical loop in the fil-
ter below to one addition and one multiplication. The total number of
additions and multiplications should not be increased. (6)




f)

g)

Filtret i uppgift 3 skall implementeras med distribuerad aritmetik.
Koefficienterna har féljande vardea=-0.25,b = 0.375,c = 0.875
ochd = 0.375. Minneskodning behotvarte anvandas for att minska
storleken hos ROM.

The filter in problen3 is to be implemented using distributed arith-
metic. The coefficients have the following values: a0.25,b =
0.375,c=0.875,and d= 0.375 Memory coding to reduce the size of
the ROM isot required.

Beskriv filtret pa numeriskt ekvivalent tillstandsform.
Describe the filter using a numerically equivalent state-space repre-
sentation. (2)

Beskriv arkitekturen. Anvand byggblock som skiftackumulatorer,
skiftregister, ROM, etc.

Describe the architecture. Use building blocks such as shift accumu-
lators, shift registers, ROM, etc. (6)

Bestam innehallet i ROM:et/en. Beskriv med lamplig binar represen-
tation.

Determine the contents of the ROM(s). Describe the contents using a
suitable binary representation. (6)

Vilken latency har de distribuerade aritmetikenheterna?
What is the latency of the distributed arithmetic units? (2)

Bestam minimal sampelperiolly,;,, | klockcykler for filtret baserat
pa distribuerad aritmetik.

Determine the minimal sample period,,f, in clock cycles for the
filter based on distributed arithmetic. (4)

Bestam minimal sampelperiod,;,, | klockcykler om filtret i stéllet
implementeras direkt med separata bit-seriella multiplikatorer och
adderare. Antag modell 0, dvs ingen pipelining efter operationerna.
Determine the minimal sample periody;f, in clock cycles if the fil-

ter is implemented directly using separate bit-serial multipliers and
adders. Assume Model 0, i.e., no pipelining after the operat{dis.

Rita ett schema for de tva multiplilkationerhachc genom att an-
vanda en forenklad bitseriell/parallel multiplikator baserad pa CSD
representation. Anvand byggblock som fulladderare, D-vippor och
logiska grindar.

Draw the schematic for the two multiplications b and c by using a
simplified bit-serial/parallel multiplier based on CSD representaion.
Use building blocks such as fulladders, flip-flops, and logic gqtBs.
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