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Abstract executionrange, asumed a certain implementaticsyj).
The mentioned function is a real polynomiahat
As the Codesign problems become more arule indicates howmuch cost is necessary tonplement the

complex, characterizing the scheduling and allocation functionalities inevery point. Although it may seem
details of the taskwith macroscopic magnitudes easy to strange touse a continuous functiorthis choice has

handle, can help to solve them in an efficient way. several advantagethe data are simpler to handle and
) the processesare much easieBesides, evolving to a
1.- Introduction. continuous function when increasing the abstradgwal

is a naturaktep, as details begin to fade outtas point.
The decision ohow many points ofhe cost distribution
should be considered relies on the designer.

In recent yearsand due to theembedded system
market expansionCodesign [1] has become amajor
research trend, as the natural continuation of Higvel
Synthesis. In [2], we proposed a changetha way of 3.- Redefinition of overlapping.
tackling the estimationprocess,raising the level of
abstraction and using new methodologies from a different ~ Once the density factor has been defined, it is
point of view. That is what we call amacroscopic necessary to redefiriee concept of overlapping factao,
approach and it is characterized by tletroduction of [2]. Now, two nodeswill overlap more, not whetheir
more abstract data, that can substitute the complex execution ranges take placethé same time, but when
tables of operators and functional units in High Level their regions with éhigh operational load arexecuted

Synthesis simultaneously.

Many previous systems iiterature [3,4] lack certain The classical definitiomnly consideredhe physical
advantageghat the macroscopic approachas. In this intersection of theéwo nodes, regardless dlfieir inner
paper,we have expanded the modéth the inclusion of structure:
new macroscopic variablesand theredefinition of the Ctoa(J) —t )
classical concept of overlapping. T D) -t 0)

2.- The density factor. However, as it wastated in thgrevious section, the

inner distribution of operations is critical in determining

In classical approacheshe probability of sharing the overlapping factor. In othewords, it is notonly
functional units betweentwo nodes was inversely importanthow much two nodesoverlap, but also with
proportional to their overlap However, that is not whichintensity defined in this way (see Figure 1):
always true as the actual distribution of the functional " c
units canproduce a stronger conflict whemaving a Liij =J:)6is<i)(t)[6jsm(t+a)mt @)
guasi-sequential executiatman in thecase ofparallel
execution. 3 s

Therefore thenner distribution of units is relevant,
and must beconsidered when calculating the sharable 0
hardware of two nodes. In this way, we have introduced a
macroscopicparameter to characterize thisct, called
the density factor d. This factor, & s, expresses, as a
real function, thecostdistribution of a node along its Figure 1

The redefinition of the overlappinfactor o, which

This work has been granted by CICYT TIC 96/1071 and HCM cHRx.  Should be comprised in tirange [0,1], isachieved by
CT94-0459 calculating a maximurthresholdof the intensityT:
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4.- Experimental results.

The first experiment in thisection will be tostudy
the effect otthe overlappindactor on a system composed
of two nodesi andj (Figure 2).
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Nodei is assumed to have an execution time of 24,
andj of 30. Thecost of evenfunctional unit isshown in
Figure 3. Studying the parallelism of the different kinds
of these units, thassociated costs of both nodesbeen
found to be 252 and 200. Then, a simiIarity(g)g(j)],[i,s(i)]
= 0.8750 is obtained. Let us assumehis examplehat
=15, which implies that=15. (See Figure 1).
a)Traditional approach As it was defined in section 3,
the classical definition of the overlapping factor is:
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b) Macroscopic approachNow we consider theinner
structure of both nodes to find otlite intensity of their
overlapping. The set of extrem#sat will represent the
nodes are {(6,150), (21,2)} for node i, and {(0,3),
(24,100)} for nodej. Therefore, a 3-degree polynomial
has been chosen for both cases:

8.5 = 0.08773- 3.55204 + 33.152-t + 60.0160

8.sp = - 0.0140%+ 0.50521+ 3

Next, the overlapping factor is calculated by (2):
15
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Now, the mergedtost of both nodes is calculated by
the two previous approaches, considering that:

c=cosf+ (&-p;; Hcost?
Pji =@1-0y; )R[J‘,S( DS

Therefore thecosts by both methodsan beeasily
found out:
Cstandard= 252 + (1 - 0.3281) - 200 = 387
Cmacroscopic—= 252 + (1 - 0.1351) - 200 = 425
The real cost, consideringthe inner details of
schedulingand allocation associated tthe functional
units, hasbeen found to bd27, which is closer to the
macroscopic approach than to the classical one.
Now, all the previousdata havebeen calculated for
all the possible degrees gbparallelism between both
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In Figure 4, the representations of the overlapping
degrees found out bhe standard and thmacroscopic
approaches ardepicted. Thecosts calculated by both
methods, as well akereal cost,areshown in Figure 5.
The macroscopic approach obtainsot only more
accuracy, but also a higher fidelity degree.

5.- Conclusions and future work.

In this paper, an extension to thmacroscopic
approach haseen presented, witthe inclusion of a
density parameteCurrentefforts are beingdedicated to
the study of a vectoriabpproach, in which a separate
density function is used for every kind of functional unit.
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