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School of Science and Engineoling, stoda University

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-timie 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 algorithims 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.

—105—-



1 F¥ANE

FEED VLS BEmo g e b v, 8 8E
% VLSI #2832 2 LT ike 2 0, 70T
Y XA & RIS HAT S D95 BRI ARk (ASIC)
DISEFFF B IEA > TS, — ), HBIDHAIC L b %
W, VAT ARERD L h8sL. £EEL . BEINIRO
BWHLE 2 R F ohidsiifi s h T3, 4k, VLSI
OEHLFHG~OIEMIHL P T, WhHFoEy ¥~
DERFIHEML T LEZLRDN, 20T
VLSIL % & DESHIC & D R TRENT & AR
AT APLERIRTH D, TOLIHRE»IS.
NbEN—F O = 7RRENCINT 2 HMA 2 2%
W—HFEIWRE L, PVTYZXLIZ L BEEER%
Aﬁthwmjnt/&&fiﬁ/erﬁAm%
ORE LR L% > TE2 1), [2. [Blo

BHIC, YATFAREREDFE (R L LTIE,
VHDL % Hul & L7-BLAIRIC L 2 REEI BB AE
RN=F T 2TV 7 Y THREBE OTEM R LAt
BRERTVE, ZhiE, BIRORLAY AT AlH
WTHREZEORE 2 XBTHEM»S ., EDkH%
BHEL AT UEER ORI TE22EBITLT
WBZ L ERERT B, COLIBRREFRICLT, A
C R BOTIRSBREL T — %7 2 F ¥ #E L

LHRREREE LTHBAREREL, T2
F_f.T )| 2= 1)) A b L—*j' Lfﬁﬁﬁ & nT'fﬂﬁ’E‘ﬁ& ’)fv..o :

2 nln'l‘%lf

2.1 HHER
WHEOELAE T BB EERVTI -7y

FP=FFoF v ELTH—T Oy R ERIET

LB, VT NG A LM% LEE T 5500, 5%
FEE L EOKBOMMER I WAL LELTE VAT
ARBETABAICIE. SO HRENETIRMARN
CESREM 2 M/ S 2 WS H 5, CTOMEE MR
W20 L00NEE LT, ARTIRSI - v b 7—
FFoFvE LT 7 — %77 F v 2HALT,
HEPLOERHE<NVFTaty FicHnFIT a2
PR LTHARERET S (R 18H), COVA
FAICBWTI, HEIHPLIEECIAT LT — S 5%
AL WAL, COEBFRICELbbRED
DT R,
TERDBRATE Y AT AITBWT e DRIz
LD, DX BSERET — %57 5 F X 2OV AT
LEEHT A EAHRETHITHBIRA v, L

L. HBICEENAR S AF AT DL D R Ea#{t
%9 b0z, 500 X ) RiEm g
EZ A AR OFREEIZINT 5,

BfFict

program kazoo; ‘
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begin
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- process_fork(int nproc);
- process_join(int nproc, int id); )
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- spin_lock(int lok);
- spin_unlock(int lok); . )
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- shmd(lm size);
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- spin__lock_init(int condition);

) 7EM 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 < naword do
begin :
fofl —1 tonumdo
begm e
spin_lock(lok);
alphall] := alpha[t -1] * a{0] * blcodelt-1]-11:
spin_unlock(lok);
ron -llonslate 1 do

spm lock(lok);
bb :=bli*vg ] level+code[l -1]-1);
aal := a[(i-1)*nstate+i];

aa :=afi *nstaic+i];

spin_unlock(lok);

alphall"max _nsymbol+t)
:= alpha[(i-1)*max_nsymbol+t-1] * aal * bb
+alphafi  *max_nsymbol+t-1]* aa * bb;

end; ...
tmp = ln(alpha[(nstate-l)"max*nsymbol-o-numl)»- su_m;c;
spin_lock(lok); likelilw] := tmp; spin_unlock(lok);
W I= W + Nproc;
end;
{ process joining } ’
process_join(nproc, id);
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(MODU{ E FORWARD
(INPUT
(HMM M FLOAT) (HMM_BB FLOAT) (VQ_CODE INTEGLER))
(OUT!
(L IKFLII’ FLOAT))

(EXT-RAM

(A FLOAT 100) (B FLOAT 2560) (LIKELI FLOAT 8))
(EXT-REG

(LOK INTEGER))

(Ui
(MUL 2) (FMUL 2} (ALU 2) (FALU 1) (FDIV 1))
{RAM -
R(I/E\GLPHI\ FLOAT 1500} (C FLOAT 150) (CODE INTEGER 150))
( .
* (R1 INTEGER) ... (R20 INTEGER) (F1 FLOAT) ... (F6 FLOAT))"
(STATE ... .

(B0038
(79 (MUL R4 R9 256) (LOAD R3 CODE[R11]) (SUB R2R9 1)
(MULRI R9 10))
(80 (ADD R3 R4 R3) (MUL R2 R2 10) (ADD RT'R1 R9))
(81 (SPIN_LOCK LOK))
(82 (SUB R2R3 1) (ADD R1 R2 R9) (LOAD F1 A[R1]))
(83 (LOAD F2 B[R2]) (LOAD F3 A[R1])
(84 (SPIN_UNLOCK LOK))
(85 (SUB R2R9 1) (MUL R1 R9 150))
(86 (MUL R2 R2 150) (ADD R1 R1 R6) (ADD R9 R9 1))
(87 (ADD R3 R2 R6) (SUB R2R1 1))
(88 (SUB R2 R3 1) (LOAD F4 ALPIIA[R2])
(89 (LOAD F4 ALPHA[R2]) (FMUL F1 F4 F1))
(90 (FMUL F3 F4 13) (FMUL F1 F1 F2))
91 FMUL F2F3 F2))°
(92 (FADD F1 F2 F1))
(93 (STORE ALPHA[R1] F1))
(94 (JMP BO037))
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