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b)

d)

Ange tva olika teoretiska begransningar for minimal scheduleringstid.

Name two different theoretical limitations on the minimal scheduling time.
2)

Ange tva orsaker till varfor man skall skala signalnivaerna i en implemen-

tering.

Name two reasons why scaling of signal levels should be performed in an

implementation. (2)

Ange tva adresseringsmoder i DSP-processorer som har dedikerade till-
lampningar vid implementering av DSP-algoritmer.

Name two adressing modes for DSP processors that have dedicated appli-
cations in implementing DSP algorithms. (2)

Vad ar det genomsnittliga antalet nollskillda positioner i ett tal i tvakom-
plement respektive CSD representation?

What is the average number of non-zero positions in a number in two’s
complement and CSD representation, respectively. (2)

Ange tva konsekvenser av att anvanda storre processelement for en imple-
mentering, dvs, att varje processelement utfor fler uppgifter i en operation
och darmed far langre latency samtidigt som det behévs farre operationer.
Name two consequences of using larger processing elements for an imple-
mentation, i.e., each processing element perfoms more tasks in one oper-
ation and therefore its latency is increased while fewer operations are
required. (2)

Nedanstaende filter ar givet. Latencyn for en multiplikation &r tva tidsen-
heter och for en addition en tidsenhet. Applicera pipelining och/eller reti-
ming sa att den kritiska vagen blir maximalt tva tidsenheter, dvs
Tsample: 2 t.u.

The filter below is given. The latency of a multiplication is two time units
and of an addition one time unit. Apply pipelining and/or retiming so that
the critical path is at most two time units, i.esapfpie= 2 t.U. (8)




Filtret nedan ska implementeras med en arkitektur som anvénder delat
minne. Berékningselementen ar homogena och non-preemptive. Latencyn
ar fem tidsenheter for multiplikatora, tva tidsenheter for multiplikatorn

b, och en tidsenhet fér adderarna. Exekveringstiden ar en tidsenhet for be-
rakningselementen.

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

Berdkna minimala sampelperiodEp;,.

Determine the minimal sample periogf (2)
Berakna tiden for den kritiska vagég,

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

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

Schedule the algorithm so thagfypie= Tmin- (8)

Vad ar den minimala sampelperioden om man utnyttjar aritmetiska trans-

formationer?
What is the minimum sample period given that arithmetic transformations

are applied? (2)



b)

Ett filter med samma Overféringsfunktion som i uppgift 3 skall implemen-
teras medEN distribuerad aritmetikenhet och iso-morfisk mappning. Fil-
terkoefficienterna da = 0.359375 = 23/64 och = -0.25 =-1/4.

A filter with the same transfer function as in probl@ns to be implement-
ed usingONE distributed arithmetic unit and iso-morphic mapping. The
filter coefficients are & 0.359375 = 23/64 anll= —0.25 = -1/4.

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

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

Bestam innehallet i ROM:et. Beskriv innehallet med lamplig binar repre-
sentation.
Determine the contents of the ROM. Describe the contents using a suitable

binary representation. 4)
Vilken latency har den distribuerade aritmetikenheten?
What is the latency of the distributed arithmetic unit? (2)

Utgaende fran ett signalflodesschema med en distribuerad aritmetikenhet
(bortse alltsa fran arkitekturen i a)), bestam den minimala sampelperioden.
Based on a signal flow graph using distributed arithmetic (disregard the
architecture in a)), determine the minimal sample period. (2)

Rita ett schema for multiplikatorn med koefficientetJttryck koefficien-

ten i CSD representation. Anvand byggblock som heladderare, D-vippor
och logiska grindar.

Draw a schematic for the multiplier with the coefficient a. Express the co-

efficient in CSD representation. Use building blocks such as full adders, D
flip-flops, and logic gates. 4)



b)

En schedulering for ett antal processer (a—f) visas nedan. Dessa skall im-
plementeras med en delatminnesarkitektur dar minnena ar av enkel ord-
langd och har en skrivport och en lasport. Skrivning och lasning kan ske
samtidigt.

A scheduling for a number of processes (a—f) is shown below. These should
be implemented using a shared memory architecture where memories are
of single wordlength and have one read port and one write port. Reading
and writing can be done concurrently.

Partitionera minnesvariablerna mellan ett minimalt antal minnen.

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

Tilldela for varje minne minnesvariabler till ett minimalt antal minnescel-

ler.

For each memory, assign memory variables to a minimal number of mem-

ory cells. (6)

Antag att processerna skall mappas till homogena berdkningselement. Hur
manga berakningselement behdvs minst om man far schedulera om? La-
tency och exekveringstid &r samma for processerna.

Assume that the processes are mapped to homogenous processing ele-
ments. What is the the minimum number of processing elements given that
you may reschedule? The latency and the execution time are identical for
the processes. (2)



