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a)

b)

b)

d)

Beskriv vad som hander med utdata vid overflow i ett resultat om man an-
vander tvakomplementsrepresentation med respektive utan mattnadslogik.
Describe what happens with the output value when a result overflows us-
ing two’s complement representation with and without saturation arithme-
tic, respectively. (2)

Hur manga butterflyoperationer kravs fér en FFT av langd N?

How many butterfly operations are required for an FFT of length(®)?

Vad ar en redundant talrepresentation? Namn en och ge ett exempel pa att
den ar redundant.

What is a redundant number system? Name one and give an example that
it is redundant. (2)

Namn tva anledningar att rekursiva algoritmer kan bli instabila.
Name two reasons that recursive algorithms can be unstable. (2)

Namnge och forklara dversiktligt en typ av accelererad adderare.
Name and briefly describe one type of accelerated adder. (2)

Ett filter enligt nedan skall implementeras med distribuerad aritmetik och
iIso-morfisk mappning. Filterkoefficienterna @e ¢ = —0.375= —-3/8 och
b=0.6875= 11/16.

Thefilter shown below is to be implemented using distributed arithmetic
and iso-morphic mapping. The coefficients are@= —-0.375= —3/8and
b=0.6875= 11/16.

S, ¥(n)

Beskriv arkitekturen. Anvand byggblocken skiftackumulatorer, skiftregis-
ter och ROM.

Describe the architecture. Use the building blocks shift accumulators,
shift registers, and ROMs. (6)

Bestam innehallet i ROM(en). Beskriv innehallet med lamplig binar repre-
sentation.
Determine the contents of the ROM(s). Describe the contents using a suit-

able binary representation. (4)
Vilken latency har de distribuerade aritmetikenheterna?

What is the latency of the distributed arithmetic units? (2)
Bestam antalet D-vippor i varje skiftregister givet att sampeltiden ar 25
klockcykler.

Determine the number of D flip-flops for each shift register given that the
sample time is 25 clock cycles. 4)



b)

Filtret nedan ska implementeras med en arkitektur som anvander delat
minne. Berakningselementen & homogena och non-preemptive. Latencyn
ar tre tidsenheter for multiplikatorerna och en tidsenhet fér adderarna. Ex-
ekveringstiden ar en tidsenhet for berakningselementen.

The filter below is to be implemented using a shared memory architecture.
The processing elements are homogenous and non-preemptive. The laten-
cy is three time units for the multipliers and one time unit for the adders.
The execution time is one time unit for the processing elements.

x(n)

Berakna minimala sampelperiodgg;,.

Determine the minimal sample periog; | (2)
Berakna tiden for den kritiska vageg),

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

Draw the signal-flow graph in precedence form. (6)
Schedulera algoritmen s& &mpie= Trmin

Schedule the algorithm so thagfypie= Tmin: (8)
Introducera pipelining och retiming sé'ﬁctﬁ = Tmin-

Introduce pipelining and retiming such tha{yF Ty, (4)

Rita ett schema for en foérenklad seriell/parallel multiplikator med koeffi-
cienten 0.703125 45/64. Uttryck koefficienten i CSD representation.
Anvand byggblock som heladderare, D-vippor och logiska grindar.
Draw a schematic for a simplified serial/parallel multiplier with the coef-
ficient 0.703125= 45/64 Express the coefficient in CSD representation.
Use building blocks such as full adders, D flip-flops, and logic gaié)s.

Upprepa problem a) men utnyttja &t = 3 x 15 (eér= 5x9 ).
Repeat problem a) but utilize théf = 3 x15 (@ = 5%x9 ). (2)
Vad har de tva multiplikatorerna i a) och b) for latency?

What is the latencies of the two multipliers in a) and b)? (2)



b)

En schedulering for ett antal processer (a—h) visas nedan. Dessa skall im-
plementeras med en delatminnesarkitektur dar minnena ar av enkel ord-
langd och har en gemensam skriv- och lasport, dvs, antingen skrivning
eller lasning kan ske vid varje tidpunkt.

A scheduling for a number of processes (a—h) is shown below. These
should be implemented using a shared memory architecture where memo-
ries are of single wordlength and have one common read and write port,
I.e., either reading or writing can be done in each time slot.
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Partitionera minnesvariablerna mellan ett minimalt antal minnen.

Partition the memory variables between a minimal number of memories.
(6)

Antag att processerna skall mappas till homogena non-preemptive berak-

ningselement. Utfor resursallokering och tilldelning for processerna. La-

tency och exekveringstid & samma for varje process. Processerna kan

placeras “kant-i-kant” i processelementen.

Assume that the processes are mapped to homogenous non-preemptive

processing elements. Perform resource allocation and assignment for the

processes. The latency and the execution time are identical for each proc-

ess. The processes can be placed “edge to edge” in the processing ele-

ments. (6)

Hur manga berakningselement behovs minst givet att man far schedulera
om?

What is the the minimum number of processing elements given that you
may reschedule? (2)
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