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‘Abstract

In recent years, although design systems using high-level synthesis are becoming practica-
ble, yet they are not powerful enough to design the digital signal processing (DSP) applications
which are in need of real-time processing. In this paper, we introduce the system synthesis
on assumption that a behavioral description is allocated into an architecture for distributed
processing, and design several DSP algorithms which include the Forward algorithm for HMM
speech recognition. We also evaluate execution time and hardware resources of those applica-
tions, and indicate that the new design methodology is available for those DSP algorithms.
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- process_fork(int nproc);

[7ntxmm

- process_join(int nproc, int id);

- spin_lock(int lok);
- spin_unlock(int lok);
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- shared(int size); M,E
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Y TEK : 3
- barrier_init(int bar, int blocking_number); |
- barrier(int bar);
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(- process forking }
id := process_fork(nproc);
w=id;
while w < nword do
begin ...
for t:= 1 to num do
bcgm
spin_lock(lok);
alpha(t] := alphalt-1]* alO] * blcodeft-1]-1);
spin_unlock(lok);
for i := 1 to nstate-1 do
begin
spin_lock(lok);
bb :=bli*vq_level+code[t-1]-1];
aal := af(i-1)*nstate+i];
aa :=afi *nstatc+i];
spin_unlock(lok);
alphali*max_nsymbol+]
:= alpha[(i-1)*max_nsymbol+t-1] * aal * bb
+alpha{i *max_nsymbol+i-1}*aa * bb;
end; ...
tmp := In(alphaf(nstate-1)*max_nsymbol+num)) - sum_c;
spin_lock(lok); likeli{w] := tmp; spin_unlock(lok);
W i= W+ nproc;

{ pro'ccss joining }
process_join(nproc, id);
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(MODULE FORWARD

(INPUT
(HMM_AA FLOAT) (HMM_BB FLOAT) (VQ_CODE INTEGER))
OUTPUT :

(| IKELIP FLOAT))
T-RAM

(A I1 OAT 100) (B FLOAT 2560) (LIKELI FL OAT 8)
(EX
(LOK lNTl'GI'R))

(MUL 2) (FMUL 2) (ALU 2) (FALU 1) (i’DlV m
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m(é\(l}.l’lll\ FLOAT 1500) (C FLOAT 150) (CODE INTEGER 150))
(¥1 _lrt;I:TliGER) ... (R20 INTEGER) (F1 FLOAT) ... (F6 FLOAT))
(STATE : .

(B0O3§
(79 (MUL R4 R9 256) (LOAD R3 CODEIR11)) (SUB R2R9 1)
(MUL R1 R9 10)
(80 (ADD R3 R4 R3) (MUL R2 R2 10) (ADD R1 R1 R9))
(81 (SPIN_LOCK LOK))
(82 (SUB R2 R3 1) (ADD R1 R2 R9) (LOAD F1 A[R1])
(83 (LOAD F2 B[R2)) (LOAD F3 A{R1}))
(84 (SPIN_UNLOCK LOK))
(85 (SUB R2 R9 1) (MUL R1 R9 150))
(86 (MUL R2 R2 150) (ADD R1 R1 R6) (ADD R9 R9 1))
(87 (ADD R3 R2R6) (SUB R2R1 1))
(88 (SUB R2 R3 1) (LOAD F4 ALPHAIR2])
(89 (LOAD F4 ALPHA[R2]) (FMUL F1 F4 F1))
(90 (FMUL F3 F4 43) (FMUL F1 F1 F2))
(91 (FMUL F2 F3 F2))
(92 (FADD F1 F2 F1))
(93 (STORE ALPHA[R1] F1))
(94 (JMP BOO37))
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