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Development of SystemC—Verilog HDL
Translator Using SLDS Mechanism

MASAFUMI SATO" HIROYASU MITSUI"

In recent years, the HW/SW co-design method using system-level design language has
become popular in many enterprises. However, the education in universities has not been
developed enough due to the expensive cost of using tools (example: Behavior Synthesis
Tool). In this paper, the SystemC-Verilog HDL Translator is proposed and developed as
substitute for a expensive behavior synthesis tool, in order to help students learn HW/SW
co-design method using system-level design language in universities. For developing
translator, front-end and middle-end were developed newly in this research and Simple
Logic Design System (SLDS), which is a logic synthesis CAD tool supplied by Design
Methodology Lab was used for the back-end of this translator. The C language was used
for developing the translator. In the front-end, the mechanism that analyzes SystemC and
saves analysis result into the syntactic tree was developed. In the middle-end, the
mechanism that generates HPLS language based on the syntactic trees, which are
generated in the front-end, was developed, in order to use the mechanism of SLDS that
can convert HPLS language to Verilog HDL.
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Figure 1 Comparison of traditional method and HW/SW co-design method
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Figure 3  Input-output flow of the translator

SystemC @ RTL €7 /L% AJJL, Verilog HDL |2 X % RTL ftak & 195 ~hZ AL
— X ERETS.

Vol.2012-SLDM-155 No.26
Vol.2012-EMB-24 No.26
2012/3/3

7ray by R SystemC Y —A 2 — K& LI, FAIMGHT, WESCRAT 21T 5. AU
WrasDERZ T T AT 8 DS EME L, Sk b/ NROFAHAIZHEI L, WU
HrEgIziET. RS aRIIFN A LI Y — A a— ROBIRE LWL F =y 7 L, B
MRk AEY BV X MEGETREBE LTI ML > FIZiET.

IRV RET7 Ry Fr RO DI SNIESURICIRAE Szt % ool
T FDOAH &2 D 2 — RO HPLS Z4AERT 5.
Ny rxw RE4YE, SLDS OfELZFIF L, EEIC
v FORREN, BREEZITO.

FAEF DHEREITZ L T IR TR BREIES @ SystemC FLak % Verilog HDL Rl |2 22 Al HE
T5.

Z, N7

[z = N S N N ) =

RS Rca Vi

g [ %

H—F Y 2 — VRS 2T A

BT av AT AT A

BERERERL S AT A

SystemC DHILH AT HARPBUCH > TWARNAEZ MG LT, EiRoE,
WEHRZNIE, PENHNDLY —LE LT liEriorE2 5.

52 20V FI Y FORME

FAIRNTER DO BHFE 1T flex, #ESUAENTRR D BITEIC
RVAT DEETHEH I N TWDEa L AT - ar (5 Ths. KT CEFiELMmA
DOFLIR CERI LBras o XA VLT, Wl LAEYICEET S CEErn s 7 A
M9 5. F7z, flex, bison T, FAAICHEEE L CEET 5 Z L ZRRICEAFE SN T
BV, flex-bison [EA > & — 7::~7\)5H0)7T§i%355;5(, ~ZuPHEINTWS. [6]
FAFHTHHIANT Y — A 3 — RO SFFEHRE L TICTFR T Y /30F, HSURNTIZNEEZR
— 7 /G, N7 URENEEID R DR SURITECE TR A R o T D
HESCARAT SR L TN 28 DIENTRE R 221 T, VY — R a— R SUR AN A - CRealk
SNTWVENT = 7 %ITH. WSURNT OFRRE ORI HERIL, 7007 ARERORERK
ERIMIAOE TRIFEINS.

R SURRMT AR 0D ZE22E1Z 35U T SystemC M B DFER S & C SFEFLROM G i T& 5
WENH o T272%, C SFERLR ORI ANSI #4225 1B E 4T\, SystemC 70
TR OAESCHRBNIA A 12 AR LT,

AT ML

IX bison & H\ 7=, flex, bison I Linux

(© 2012 Information Processing Society of Japan



IPSJ SIG Technical Report

B Liz7ry b=y RNORREZ, FEEY 22— EHNTK 4177

SystemCI774JL
AR
Jy7atyy “
UL HAT7AIL FVTatyY
BISON.tab.c il lex.yy.c
r—oUikiE
WXRITE ) r—oEx  ( FTORRS
HARERELEXKRER
L 190 \
FEUHL —_ H K FEYED E
HAHED SR WX 182
7Aoo |
5Bl F R 0_ex
i1k =]
structure_ ERRE :148 4 1= 63
generator.c SRR /‘ 148 (| 15’,7 765 ‘\
FRAKRER : [p_ex]| [(p—&x|[P_exX]
oz e ) y

47m by FNEEE Y 2 — /UK
Figure 4 Configuration diagram of the primary modules in front-end
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Figure 5 Semantics of scheduling function group
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SystemC 7> HPLS (ZZE#A4 B BRI, testl, test2 & Wo 2B 2 T\ 5. 2T
HPLS O 3Cik E, HPLS THEflE STV A 5w — b Tid SystemC O H 4 D=A&(B|!C)
AT CRBTET, HETICH TR ENELZDTHSD. ZOMLEE 5. 3 TR
7= HPLS AP TIT 9 2 & ¢, SystemC & HPLS DAttt Z4% > T\ %. HPLS />
© Verilog HDL ~OZEH I NNy 7 = K& LTHIHA L T2 SLDS OREEETH U, Verilog
HDL D7 VU IT 47 « F— | (ST LTIRLEN TV D, AR — M) %
FIH$ % Z & T, HPLS & DMtk Z k> T\ 5.

6. FTLHESEDEME

SLDS ### % H 7= SystemC-Verilog HDL b5 VA L —X OBAFIZE L TR L. &
BIIREDIERZITV, 5. 1 TBRARLHEEE TS M7 AL —X OBREDO R2HFH % 73
—TCELHZLEHEELTS.

Vol.2012-SLDM-155 No.26
Vol.2012-EMB-24 No.26
2012/3/3

I AL ED S I2H T2 > T, Design Methodology Lab ¢ H H2E R K213 SLDS %
Ny 7y RIZEHT2I2H72Y, WIERT R A LERERZEL ThiziZE, Y
NE D TENWE Lz, F7z, FRBHNLITITER X oGl T E XX TV el & E L,
HRIOEHOBEERLET,

S5 X

[IPJ\HEEER, REi, SIER, FTAK: AR S FHIC L 5 RTL LR O AEFEMEDRIT
M, (2011)

RIEEMZE, FiREc: Efi~— KD = 7#EFSE Melasy+iZ X 5 VHDL 22— RA:pR & Bh{EIRGLE,
(2010)

[BlEAFH, #%Et, FEL: SystemC (2L 5 System 7 V1 > AF”, HAffaFimtl,  Vol2005,
ppl2-21, pp78-338 (2005)

[A]E=AR fid - UL Toa (T JFHE L ERE,  Vol2007,

[S]Design Methodology Lab

http://www.methodologylab.com/Design_Methodology Lab/HOME.html
[6]THOMAS NIEMANN : A Guide To Lex & Yacc, ePaperPress

pp25-94, (2007)

| RS (RAESRER) 2010 FEHGUER KR TEEERY AT
LT AR 2R2E, BUE, BOUEM R Ko T e A e &
WAL, S EOMIAR S 2T ARG - BRICH L To¥B 42X
BTV 7 b7, ERFRNOBREICHE. ERFEE
H.

=HER (EREB) 1967 FRAKZTEMER TFRAE. H
EZFEEREON, 2EEHI 2T A, FHRY AT L - s
70 E OWFRBFICHED. 2000 4 X 0 BURERKFICEE. BIE
BHLEEE. HAR Y AT AOMRICHESR. L (FW), &
fE R ¥s, EX%S, IEEE-CS,ES 8.

(© 2012 Information Processing Society of Japan



