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A Binding Method in High-Level Synthesis for Testable Data Paths

Based on Acyclic Partial Scan Design
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Fig.3 Register compatibility graph Ggr for Gsp.
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Fig.7 Weighted register compatibility graph for Gr.
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weighted_min_clique(Gec = (Vc, Ec, w_v, w_e))
{
vhile (L < Lmax) {
++L;
c = {vec};
/* First assign a clique to each vertex */
(Cs1, Cs2) = select_start_pair(C);
/* Select a start pair of sharing cliques
on heuristic function H1 */
merge(Cs1, Cs2);
while(Exist a pair of sharing cliques) {
(Ci, Cj) = select_clique_pair(C);
/* Select a pair of sharing cliques
on heuristic function H2 */
merge(Ci, Cj);
}
if ((number(C) < number(C_best)) ||
((number(C) == number(C_best)) &&
(Ws(C) < Ws(C_best)))) {
C_best = C;
/* Update solution */
}
}
}

e Input : compatibility graph Gc = (Vc, Ec, w.v, w_e)
— Ve : operation/variable in SDFG
— Ec : sharing possible relation between operations/variables
— w_e : weight of edge
— w.v : weight of vertex

e Output : optimal clique partitioning C_best
e number(C) : number of cliuges
e Ws(C) : sum of weights of cliques

011 0O00O0O000C0COO0O0O0OO0O0O00000000
oooo
Fig.11 Heuristic algorithm for weighted minimum
clique partitioning.
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Table 1 Benchmark characteristics.

Bench. L | #P1 | #PO | #Op | #Var
LWF

TWEI 5 2 1 5 7
Tseng 5

Tseng.1 6 3 1 8 11
Tseng.2

Paulin

Paulinl 5 4 3 10 11
JWF

JWEF.1

TWEF.2 9 1 1 17 20
JWEF.3

IIR

IIR.1 7

TIR.2 ; 1 1 17 22
IIR.3

EWF

EWF.1 16 1 1 34 38
EWF.2
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Table 2 Experimental results with heuristic
algorithms.

RTL Characteristics CPU

Bench. M | #0U | #Mux | #Reg | #Scan [s]
LWF NT 3 6 3 3 <0.1
ST 3 3 3 1 <0.1

LWF.1 NT 3 5 4 3 <0.1
ST 3 3 4 1 <0.1

Tseng NT 7 6 6 4 <0.1
ST 7 8 5 2 <0.1

Tseng.1 | NT 6 8 6 4 <0.1
ST 6 7 6 3 <0.1

Tseng.2 | NT 6 7 6 5 <0.1
ST 6 10 5 3 <0.1

Paulin NT 4 17 6 6 <0.1
ST 4 12 6 4 <0.1

Paulin.1 | NT 5 16 7 7 <0.1
ST 5 13 7 5 <0.1

JWF NT 3 15 7 7 <0.1
ST 3 14 7 5 <0.1

JWF.1 NT 3 16 7 7 <0.1
ST 3 17 7 5 <0.1

JWF.2 NT 3 17 7 7 <0.1
ST 3 17 7 6 <0.1

JWF.3 NT 4 17 8 8 <0.1
ST 4 17 8 4 <0.1

IIR NT 5 21 7 7 <0.1
ST 5 16 7 4 <0.1

IIR.1 NT 5 23 7 7 1.0
ST 5 20 7 4 1.0

IIR.2 NT 4 22 7 7 1.0
ST 4 20 7 4 1.0

ITIR.3 NT 4 21 7 7 1.0
ST 4 13 7 4 1.0

EWF NT 4 39 11 11 56.0
ST 4 33 11 7 53.0

EWF.1 NT 4 35 11 11 56.0
ST 4 37 11 7 53.0

EWF.2 NT 4 35 11 11 56.0
ST 4 34 11 7 53.0
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Fig.12 Result of synthesized RTL data path by
method NT. (LWF)
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Table 3 Experimental results with no weights.

RTL Characteristics CPU
Bench. #0U | #Mux | #Reg | #Scan [s]
LWF 3 4 3 3 <0.1
LWF.1 3 5 4 3 <0.1
Tseng 7 7 5 2 <0.1
Tseng.1 6 6 6 3 <0.1
Tseng.2 6 8 5 4 <0.1
Paulin 4 12 6 5 <0.1
Paulin.1 5 16 7 5 <0.1
JWF 3 15 7 6 <0.1
JWF.1 3 17 7 7 <0.1
JWF .2 3 13 7 7 <0.1
JWF.3 4 16 8 6 <0.1
IIR 5 17 7 5 <0.1
ITIR.1 5 20 7 5 1.0
IIR.2 4 20 7 5 1.0
IIR.3 4 17 7 6 1.0
EWF 4 32 12 10 56.0
EWF.1 4 34 12 10 56.0
EWF.2 4 34 11 10 56.0
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Table 4 Experimental results with all search.

RTL Characteristics CPU
Bench. #OU | #Mux | #Reg | #Scan [s]
Tseng.1 6 7 5 2 <0.1
Tseng.2 6 10 5 2 <0.1
IIR 5 20 7 3 3394.0
IIR.1 5 17 7 3 24059.0
IIR.2 4 10 7 3 16199.0
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