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Task Level Pipelining of C-Based Design Description

for Hardware Synthesis

HIrROFUMI ASANO, KENSHU SETO, TAKUYA MARUIZUMI!

Behavioral synthesis automatically generates hardware from C descriptions,
and therefore reduces the design time of LSIs significantly. The generated hard-
ware by behavioral synthesis with these C descriptions untouched, however,
most likely leads to insufficient performance, so that manual parallelization of
the C descriptions is usually necessary. In this paper, we study a procedure for
task-level pipelining, one of such parallelization techniques for C descriptions
that can be used for the automation. By applying the proposed procedure
manually to the C description for JPEG encoder and performing the task-level
pipelining, the execution speed improved by 1.81 times compared to the C
description without our technique.
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1 int DI[M], DO[M]:

2 int BMI[B], ..., BM7[B];
3
1 int DIIMI, DOINI: AT { 1
2 int D1[B], ..., D4[BI; 6 FBGBMI, BM2); // T2
3 7 FB(BM4, BM5); // T5 —
4 for (i=0; i<MAX; i++) | 8 {
5 FAO®I, D); // T 9 par {
6 FB(MI1, D2); // T2 10 FA(DI, BM7);// T4 2|T2| |15
7 FC(D2, DO): // T3 1 FC(BM3, DO);// T3
8 FA(DI, D3); // T4 }g } : —
9 FBM3, D4); //T5 par B
10 FC4 DO //T6 14 FADI, BU3):// T1 i‘ggjg)’t
"1 15 FC(BM4, DO);// T6 3
) 16 } =Tk
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int DY[M], DCB[M], DCR[MI:

int DOM];
int DI[B], ..., DI18[BI: Y EKE
int p_yl, p_y2, ..., p_cr; YCbCr Stream

int dc_y, do_cb, dc_cr; v i HiKkEF

for (i=0; i<YSIZE; i+=YSTEP) {
for (j=0; j<XSIZE; j+=XSTEP) {
block @Y, D1, pyl):  // BY1
det 01, D2); // DY1

quantize (D2, D3); // QY1 £ 9 JPEG TVa—X FU 70— 3 ViEH

encode (D3, DO, &dc_y): // EY1 FU FU, FU, FUg FU:

block (DY, D4, p_y2): // BY2 B4 [block()| dct() |quantize()|encode()

det (D4, D5); // DY2 Bv1,Bvz, | Dvi,Dvz,| Qv1,Qvz, | Evi,Evz,
AR%4  [Bvs,Bvs, | Dvs,Dvs,| Qvs,Qva, | Evs,Evs,

Beb,Ber | Dev,Der | Qien, Qer Ecy,Ecr

Encode(E)

block (DCR, D16, p_cr); // BCR

det (D16, D17); // DCR YA 64 128 64 260

quantize (D17, D18) . // QCR JPEG Stream FU% 1 1 1 1
de (D18, DO, &d ECR

Pl e 9 JPEG Tva—X70v [

Ty a— »:flul_\ \“ .
K 8 JPEG TV e *, DO[i+1]

sl 2779, BM OO B30I “ it " Z VT, IREERZHNTTTS. K7
DBITIEZ AT T2 ZHINC, IREEZE “st2” ZHVTIRREER 29819 5. HMAIRRE L #¢
TARRBICDWTIE, /IS “if " ZFHWT R AV BEITT B4 X L—2 3 Y RIGET ST
ETHEBTS., AZL—a VRBER 17 ICXORES.
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5. BIEARICIE “ Sharp Bach System ver.3.6a” Z Wz, BES AU R OREIMRELICIE
“Mentor Graphics ModelSim SE ver.6.2e” %, FmEEAAICIE “ Synopsys Design Compiler
ver.W-2004.12-SP2” iz, 7ot X5 4751 & LT, * Oklahoma State University
FreePDK ver.2.7” Wiz, L EDOY—)LZHWT, TSMC 0.18 g m AL RADT—
ZEFA LT, FEEE 100MHz O ASIC L LTN—FY 27 &Lz
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det(), quantize() (ZFOUEEY 1 7 )VEIE—ETH 5. B encode() DUIRT 1 7 VEUI A
NT =R KD ELT B8, SHEISTHIETH S 260 U1 7Vt 84T 54>
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INTEN=R T 7OMEEN 1.81 5l Lz, — 4T, BETFEE@EHLIEN—FR Tz
7 DAL, AT B LT, 0.81 5 Lz, T ORBHEED SARMATRET S
BT LANIWISA TS5 A NCTFED, 73V XL SERRIE N— R = 7 % Q8RS
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