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distribute them to the processor core (or
ASIP) and ASIC, respectively.

VLS Nowadays, little CAD tools are
designed for the H/W-S/W co-design,
leading to low productivity and long

ASIP ASIC deyel qpment time. The mair! research
objectives of H/W-S/W co-design are as
follows: (1) define a language suitable

ASIP ASIC for H/_W-S/W specificatior?s_, _(2)
accomplish the H/W-S/W partitioning,
and (3) need a H/W-S/W co-simulation
environment to evaluate the correctness
and efficiency of the H/W-SW
partitioning and synthesis results.
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Abstract

Recently, due to the progress of VLS ASIP ASIC

design and fabrication technologies, the

functions of electronic components

become more and more complicated.

Thus, the complexity of design

increases much rapidly. A system-on-

chip usually comprises of a processor

core, application-specific instruction set

processor (ASIP), some ASICs,

memory, interface, and ther inter-

connections. A system designer is

required to optimaly divide the System
application tasks into software (S/W) specification

and hardware (H/W) components and to Hardware-Software
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Partitioning Algorithm

Hw/sw_partition(Ny, No, Na, ...y Ny ooy Nip) 15 Ny, No, N, ..., N ..., Njywhere Njis an object */
Input cost-performance ratio of each object and system constaints

Sort al objects according to their cost-performance ratios

Let k=1, j= m/* where kisthelower bound object index, j isthe upper bound object index */

ol A WN P

..m
Leti=é—u

»

Use software to implement objects from A to N and use hardware to implement objects from N
to Ny

7 Check if partitioning result satisfies system constraints

8 Case1l: Both cost and performance satisfies

9 If the partition result is an optimal solution

10 Return partition result
11 else If performance is more important
12 k=i
13 i=i+é S ! u
2
14 dsej=i /* cost is more important */
. -k
15 I=i—¢ u
2

16 end
17 end
18 Gotostep 6
19 Case2: Cost satisfies but performance don't satisfies
20 k=i
21 i=it+é u
22 Gotostep 6
23 Case3: Cost doesn't satisfies but performance satisfies
24 j=i

. -k
25 I=i—é u
26 Gotostep 6
27 Case4: Both cost and performance don't satisfies
28 Print “ No solution”

CONVERT (task_graphs, processor_graph, table_computation_time)
CONVERT_PROCESSOR_ELEMENT (processor_graph, table_computation_time);
CONVERT_TASK_GRAPH(task_graphs);
CONVERT_INTER_TASK_COMMUNICATION(task_graphs);
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