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Abstrac

In this paper, a new hardware-software partitioning algorithm is presented, in which the system
behavioral description containing a mixture of hardware and software components is partitioned into
the hardware part and the software part. In this research, new techniques to optimally partition a
mixed system under certain specified constraints such as performance, area, and delay, have been
developed. During the partitioning process, the overhead due to the communication between the
hardware and software parts are considered. New features have been added to adjust the
hierarchical level of partitioning. Power consumption, memory cost, and the effect of pipelining can
also be considered during partitioning. Another new feature is the ability to partition a DSP system
under throughput constraints. This feature is important for real time processing. The developed
partitioning system can also be used to evaluate various design alternatives and architectures.
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Fig. 3. Partition results with/without consideration

of power consumption.
(a) Without considering power consumption
(b) With considering power consumption
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55 o]FAA, F=de] 4ol (sharing)S
A st=seld] g E2ed (optimized_sche-
dule). =gh o] o 3lESol-ATEYS] B
stage$12) A9 A (coarse-grain) E3E 53
Lis=N
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Fig. 6. Scheduling under data-rate constraints.

duzlE 2 dlole AHEg® ARF 2l £
Hlanka
throughput_constrained_Partition (DFG)
/* throughput constraint(dr_time) */
{
input_data();
for (each_stage) {
final_time = ASAP_schedule(); /* As Soon As
Possible Scheduling */
if (final_time <= dr_time)
latency_constraint_list_schedule(dr_time);
else {
extended_latency_constraint_list_schedule
(dr_time);
/* latency constraint® (n*
dr_time) 22 A3l 2AFE
*/
optimized_schedule();
/* node movement to obtain
optimized result */
}
}
HW_SW_partition(DFG);

V. &g 23

stedlol-AxEge] £3E A W= dAe
7ol gick wmeEhd ofg EEE 94 A

& 3B8 it

YAE Als A Sl AMEE daElE 52 AdA
2 183174} high level synthesis 4 5& AM-
3 gkor, Algsle sl=se] Elelnselsl ¥4 E
ol AZE t2rg 35 A= A vaE )
7} o ook

2 A= high level synthesis oJAlZ 2%0]
= differential equation®} elliptical wave filter =
2l JPEGH MPEGRS %34 ¢ 7je] 3
high level synthesis ¢llA|2% o] o] FDCT
@32]Z3 Digital VCR A9 d¥E-& A= 4}
Laldct. olAolA A%l 7+ function unit®] k=
ol zzlep 5 5L =% (2, 111 Ut =
glo|Bale] ZhEs Fzsiglch

AR Aol dle] Zhzh elas AloF 23]l
& ALY A 27seA Y] B S s
o} 2l AloF 2AslelA Y Edelxe daE]FE 1
9] Select_From_Group() o4 3dl=ge] == A%
2R FoiR= EZO A3 typed Fh=dlofelA
A1zl T (from = HW), $38A17F Aok 2715]e0A
9 B ATEANA] (from = SW) Al#kst
Ak

B 1.7 0% 2o og 949 A4

7‘1_[2, 1]
Table 1. Area and delay of each functional
unit.
Functional writ | Bit Width | Area (urf) | Delay ng) | OF 000l P
(= clock <)
adder 16 0000 |150 (1 cstep) 1
subtracter 16 40000 |150 (1 cstep) 1
multiplier 16 58000 |244 (2 cstep) 2

X 2% A (89 v8rE AMSSld AA S84
7 AF z2AselA EEE s AL AF
levele] @& HW-SW partition ZA3o]™, com-
munication weight o] 3] Wg W3 ¥AF
ot w9 %] = communication overhead”}
Hojzw, tis]e] AR (evel 1ellAe] #&d
73S Bl zibexia, 2919 skl (level 4)
2 Z4E sl=se] doB8E a3t 49 3=
ole] w|g-& A F AR, o] FxHEAE o
g oltk AgHLR o, B, & 4100, 3,2 B
Aok
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Table 2. Coarse-grain partition. (Elliptical wave T e
. 100, 3, 2, 3 2= Aach
filter)
level 1 level 2 level 3 level 4
. . +3, ¥2 +2 %2 +2, %2 +2 %2 V . z ‘E
| e |G 2, el Ch =
communication bits | 0 @l HW) | 6 6 6 £ AFeide shedele) Az Ee)rt EE A
functional wnits 2% ’:% H?g.l*:z 42 %2 | 2 2 2He] Falpo) 7S =gl R AXEY)
w=3 o - ghslie 8-
eation bits | 0 @l HW) 6 2 o o] RO Hasls A2 Ba uhS st
) ) L ] ] 2 =79 2 Foizl Alagle] Aok 2733 o
(+ : adder, * : multiplier, < : comparater, = : load) A Hegel- 1\:::15,,,]] o] 74 Hu7el trade-offS
Ex4 3. dlole AHYLEE At 2AFA aejsle] A EYo]e] FHo uv|sle] FYPAZRS wl
& Aal 2A stz st=de] ol nvisle] v]E-E FIaAA
Table 3. Partitio.ning results under data-rate 9= Balg 2ad 4 9ot
constraints dheislel Al AolaRy 2Rele) sl @
throughput(n) stage 1 stage 2 cost 2 Babo] 7}salel ofe] AAGNA o3 B Ax)
15 Sw <Ll & gs 5 2e 5tk =7, 75 BES) Aad was
<l -2 &1 o AREE AYE FHFOIHN, HHY 2wnE 9
10 SW i 905 el - B N .
g A} sledlEE sk =3 #las del=
8 Ser S | PE¥ms | oldst vimels) g S welR 4 glod, melx
¢ +9, -1, <1 <2, 54, &2 | g glel EA] & B|AaAEE Foi] Tel=Zelel H g
=2, &1, ™1 1 2 PR R 4ot glel, slude] WAL &d
e DA S ook aElw, % Ak wEshe W Wl
P PSR B0 gz w= e 2ge) A3 HES 1L 9
=gl | W el diole] AulEx A 2AselMe B3
divide stage divide stage 95le] odAlovt &4 = AlXZE AElslE= DSPE -
! B2 | s6er) T g gy vy kstadek

Ay A B =79 B daelEe] 34
(estimation) ¥ %7} (evaluation)o] EHYE v

E 32 dloly] AzjgEe whE £ Aot & S Ensd
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