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Introduction to Embedded Systems – Exercise Sheet No. 9 (On-line Sheet)

1. Exercise: (2 Points)
Which form must a cost function and constraints have so that integer linear programming
can be applied?

2. Exercise: (2 Points)
The following diagram depicts the evaluation of designs with respect to two different
criteria C1 (e. g. memory usage) and C2 (e. g. energy dissipation). Both criteria should
be minimized.
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In the diagram, mark the area which is dominated by solution (1), i. e. mark all those
alternative designs which are “worse” than design (1). Also, mark the area in which
solutions would dominate design (1).

(Please turn around. . . )



3. Exercise: (6 Points)
The nodes v1, . . . , v6 of the graph on the right hand side represent
pieces of VHDL code and the whole graph represents the code of an
entire application. The execution of a node vi of the application can
start if all nodes vj with edges vj → vi have finished execution.
Consider a target architecture consisting of a processor and an FPGA
on which the entire application is to be run. For each node vi, the
table below states how many CLBs it would cost if vi is realized in
hardware and which execution times of vi would result if vi is realized
either in hardware or in software.

v1 v2 v3 v4 v5 v6

#CLBs 50 200 170 150 80 10
TimeHW 8 3 15 7 4 2
TimeSW 30 10 25 15 18 5
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Try to find a mapping of all nodes vi to either hardware or software leading to minimal
costs, under consideration that the overall execution time of the entire application must
not be larger than 65 time units due to real-time constraints.
Mapping all nodes entirely onto hardware or onto software is infeasible either due to
the too long execution times (103 time units and 0 CLBs) or due to the too high costs
(660 CLBs and 32 time units). In order to solve this exercise, a trade-off between costs
and overall execution time needs to be found, under adherence of the given real-time
constraint. Explain your approach.

On-line processing: During the lab on Tuesday, July 15th, in OH16 / U09


