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Abstract

As increasing the size and complexity of hard-
ware and software system, more efficient design
methodology has been developed. Especially de-
sign-reuse technique enables fast system develop-
ment via integrating existing hardware and
software. For this technique available hardware/soft-
ware should be prepared as component-based parts,
adaptable to various systems. This paper introduces
a component-based VHDL analyzer allowing to be
embedded in other applications, such as simulator,
synthesis tool, or smart editor. VHDL analyzer
parses VHDL description input, and performs lexical,
syntactic, semantic checking, and finally generates
intermediate-form data as the result. VHDL has
full-features of object-oriented language such as da-
ta abstraction, inheritance, and polymorphism. To
support these features special analysis algorithm and
intermediate form is required. This paper summa-
rizes practical issues on implementing high-perform-
ance/quality VHDL analyzer and provides its sol-
ution that is based on the intensive experience of
VHDL analyzer development.
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Fig. 1. Structure of VHDL Developer's Toolkit

7]1&9) VDT 4 VHDL #471%& -3.*71‘?} A

% 7tse 282 7S ANME O T AH9
AMAge] Had s E4rl%  (Analysis
Routine)}& elBdle] Fulz w=& Rolz, e 3

Ut 2094 A2 4% At A9 229
Wel 4 AREES st Zolth 28 1ol B A4
B VDT FZE 4A%¢ $A75e Tosix 9
on AAZAME AH B ZEo A A 7|

DL | 1] |

Graphical VHDL VHDL Application tools

Environment Analyzer G Stmul ynthesi:
S S — | —
H Procedural { fnterface
1
: Application Laycr

......... [N, o it A S
{ | search | Dump i Analysis 5 Generste } Check | Error Handle
! Routines + Routines | Routines } Routines 1 Routines | Routints
Pl Primitivelayer S —
' H
: Basic Object Manager | DesngnObjcctManagcr, Library Object Manager
1

-

1016

& EFA7IZ Yok 7I€8 VDTE AA A4 7%
° WY g AYHAAA LA
LIR=R:) Q‘%}E Z2aY 3 T FA2 wgsn|
23t Tzl %E-E}“‘H Azor HHHUCG

Iy oY A% E47eg bE ¢4 ~€°ﬂ W
ke o ol g UTh Qi]i, E47eE ARG

VHDL #3717} 47 ug 8gen BAdE 3
& wRaeA Fse ded gue WOl FR
4 w7bx wesa gom 4 vy $IAgo)
AN Wk 84AW AE s EHRES

—1—-14_.‘52

3t} AM e A A 71%e] wEAl Yasiy
A Aol we x=HH Azto l tedt ®
¥ VHDL 473 L oj¢ EFen 3L iz o
E2YE AHgstes R rrdde URE AAF
g ARy o dnEhFo *}%—84

VHDLY &4 28& Adsis F0¥d99 =

Byze B39 ¥uE 98 5 v 2¥ 2= 2T
e ABEHE ¢3 Aesd VDT dolg =dor}
2 2de aA A AA (Lib, Design, Basic)® T4
5ol gith VHDL dAlzEe] 9L ol Ao &
#3 A4z x¥EY. VDT styAS geojuda g
/‘1} E%E Ztzt o]5 AAE A, 23, AAskE 7

& @3k }-i%liﬂ Wz ALgE Zaze =z

37'4?4‘2 A BE AAE dolEz #EFHel AH
2hA) e} o 2 g **El golatAl gk
Lib
| designs  path
Design
map_table top Lib
Basic Cloud
LY
/ Arch_bod Library
Entity
[

-----------------

a8 2. VHDL Developer's Tookit tiofg{ =g
Fig 2. Data Model of VHDL Developer's Toolkit

. F2 &4 Jls

VHDL #47]= Folx+ VHDL ¥4 W AR E
7bed Hol EHEEF FUYHH HEE ook
e A2, VHDL AA47]& ¥ VHDL & F&o]
719 Al Az E 39 Fas 24 AA



20039 CHBIA X B33

oh

tAISE

StElisl =28 H26H H1S

71538t FH, o2 7E 2zt AXE #HZss VHDL
TEEY AUy 45 2d4se Y9 VHDL 7
T34 9guirt 2 LS AYE 5 vk VHDLL ¢
WAl Z2adw Aol fFAMEY, EMx g3
AL B oz o|Fojzich EAMAGH o2 71
o] AL o] R oA 9 F7t A ALEAI7F €A
dotd 4 UEE HAF LFYEE FHYFolof &
tt. VHDL &4 #FeA HAHo ok gl RAERE,
ol § A(lexeme) % EH(syntax) HAL JHAYGY
(scope) B 7FA A (visibility)®] A}, 44 (expression)
o dig A8 HA, FoIR zgHo] 71d + U=
ol WY AA o] ojFojzid

1L 7AN9Y Z ANY 24

A 22 a dojolAMyd VHDLE Foizl
Ade] ojH W UelA B & gle sl giF st
Al H(scope)T Fold YAoM ojugd MAdEo 4
Az Heolz 7hd digk JHA M (visibility)e] & el =5
3ith. VHDL F&& 3 MAdEE] 2Y ¢+ I+ ¥4
& M99 (declarative region)olet dtw olm Mo
o g MM EG L AR S AYEH 2 Mo
AlZtete YARH AAddge ARz "o FolA
AAL 19 7Y Yol woln RHE B
oA ¥eth &, Folz Md A FzE NAYGY
ol Mgt ol Rojxop 3 f¥oA i 7 $ol
Y 2H57F €0k dAd99S sl VHDL 7
o dF3lE VDT Al 2 o] Mdd FEE
| MGt AAE 3l 7HA]H Y (scope) A9
ojul g zk=rt) ol9} 2 HEYE FoF AHAY JpA

g& o dde] AFdsle AAEHEE 7AFYe
do]o] Aujdet. v HARZE Fojd HAL B
Astn yA 2o sl VDT AAE YAHstz o

is]
1)
=

da

2,

2o of o

E A4 AAY AE HolE (symbol table)d] T 23}
T AR o|FoiArR Hdd tiF AGEY A
7t AD2GA o) FoiHir)

2. 9% F=x €4

VHDL &% $9 Sd3oz 4 st He
A& design-unito]et 3t} Design-unite £
F FolF design-library®l slFst= ogEg el
Hddz AFEt EYH Y design-unitEL A Z 7o
Fz7 IS EE =Ho  glen  dwiyoesm
use-clause® Z 3 o]0} Design-unitd 4&
M= 2o} BFEtE VHDL T8 Uox o7
7t o] B E29 Algo] AZ(lega)@IIE HAMsHok &
M ol olFE HZE Y BE design-unitEL
ZAeloF @t} Design-unitd 54 Fo =gzyoz
AgEled ojn RFz2 AW HAF relationship
£ oA AFTE AUt diF EASE HAsA =
o &, of dEHzZE AF F A gof 8¢ w R
Zzel] )3 relationship® E7E 4 glojof &} of
g d8 Fugde A8E AFY W IR FzHe

AA7E ojro] TEHO e HAJA A dHF PR E
Azsjor gel. &, 9% design-unitE 7H 7)) Y
AR, Az He A9 olF, JRAZE HE AH
9] object-type T AFstA Hrh olFA s AA
design-unite] AZE wis FEFx He A o
T AAte AASl: relationship AR A AslA
ook AF3E ARE o Y W o FxHE
Ao 3 28 AR glenz 44 o8 A
29 relationshipE A4S 4 UA Hrth

3. 4 @74 24

Ed3oes EAFH:= VHDL T899 @9 de-
sign-unit-2 entity-declaration, architecture-body 5.2
2 FA9Ed. &4 design-unit& ¥4 =] library-unit
°] ¥, design-library WolAd SHH oz #er =
o} olg A48 context-claused] BAHE %7 93
373 (initial-name-environment) WollA} o] F o)X},
oju & context Al Aol HRUE7I WPy HARE
Agstrl st VDT dolg EdolN & li-
brary-unit A= 49 context HAE TF3A 8
ot Context-clause: library-clause®} use-clause®
FA =4, library-clause® =32 golB g o]
E& 9HAEY design-library’t T EEm Y= li-
brary-unitEg #FZE F JEE v} Use-clause=
T2 library-unit Yo} declarationE< HAl3to] Fo
7l design-unit WellA Y A4 F UEFE A Fc)

Architecture-body 2l  context¥  entity®] con-
text-clause, entity WA HAE o]EL = AAE,
architecture-body @] context-clause &8 JFAETH
Z, entityd] 9 <olM BY F U= AAE archi-
tecture~-body A= EY F Utk ZH 2R archi-
tecture-body & £43}7] Y& A& entity?] contexts}
entity WX HAE ¢]§& ZE ANES AxT ¢
UEEH slof gtth o]F Aoz Agsly] s A
A FHAME entitye] context L A ANEL ¢
B22E %8 architecture-body 2] contextd A& H)
o] Fof FE3it)

Ru R: Rs

OO OO
a8 3. 72 "A+ATo dis S B,
Fig. 3. Internal Representation of "A+A”

ZAstA FYste] AMgEE o
S FEAN7IZ EFS =
}-&3t3 glrh. VHDLS

i
o
4
0
o
fr ¢
or
2
glo
>




2003 & CHStM XS 53

SIAESEE =S =28 H26A Az

A& operator, sub-program, enumeration-literal®] %
2 ddg 4 9t FE8)4 (overloading resolution)
ozt FH Mg AEL FEEI, Fo4A 43P B¢
AL 3= Aot} oluf Foj AYE F2 HE
He AgHe] =k A2, &y 2L sig-
nal-assignment ¢ 3 24 2 R4 &3
go| ¥ Hyoz o|Fojxich
S<= (A+A)+ A

A, L2 FE9 WA + daAe Fo4F F
vdAAAte] gy e FEate AR on ) o
A AdFoe] glojer gtk EA, F WA + AR
Ax A3 go AayPe 9 signal 'S'Y AEYH
Zolop 3T} 99 A & F UKol Y H FE
AL YA Ee A2 g8 F #H9 3o "ast
t A HA FAAL FAA JAGY oA Wy 3
Azl Fo| ojul it o) MAHO EItE A
gjo} gt Eg o] WEle o] AL AYHS
(bottom-up) WAoo o]Fojxn, o] HAH& T T
2 “A+A7] disl AAEE R 28 19 3¢ #
t}. oM {Al, A2, A3}= & (T1, T2, T3¢ =
BE¥E N HAARAE sred A7+ daAt
7t A2 A {((T1,T2), (T2,T3), (T3, T} 2L =%
S Zte= RE0) ov] HAHS Qlvm AAE o, F

“A+A"0] g '+ Azt 2o Mgt ol A
A2 Mg 4 Utk 299l (R1, R2, R3}e 4%
(T1, T2, T3}9 AEYL wrgsl= '+ Qakzletn 7}
A gt

=

-

]
L

=

VI. 2E

AALE 7sd VHDL 2471+ wAdd MRz Al
29 WAHE AL 3430 VHDLE 435+ #
AL o 7Hx9 HAe FHFHY AEE UY=L
Fglog ool FYHY AEE AHEE AA
£ VDT7 A&Este HAZF "™ (access-routine) S ©|&
gk 270y AaTE @ ASFHE ARG e
& o)l g3&q FHF glow VHDL £471 g
Hgs BAL AT 131 BEAAHAN HAIES
o34 HAL By AHAL B AAe £42 o]Fol
t}. B3, FE82d gAe 2 Ardy AE A3
o ARz Bl gFEEL AIZRE o] HFeA
A& 2822 A& AYEE R #L BY
ANzZHE e AR FEANEY A 57

lo

olt}, o]& 93| one-pass £ dndFE [14]1& A&
slgt. VHDL EAd digd AZE 3 vali-

dation-suite & °]-& & cH15]. 3 HEe d4F
o2 Brizay si5E 3 22 35S gas gk
olg} e EHog vy Fu|d validation-suited] &
ojglEx VHDL 7EEL AAHZ FH3HY HAFE
o# Zul® Zo|th. VHDL ®47]9 HZFL vali-
dation-suites SE3 AP Fozy GHA T
e #elstgrh x3 ol FHEHE VHDL AA7E
Al gsted BAg F7rdeg) AARE vhA] VHDL 280

@3

yud

1018

2 AAstn o] oA VHDL EM7E B3 44dE
Fa9Y Aes 4o A% PEE BUHE POz
VHDL #4719 $2g 2284k

b

it
Ao
ro

A. Sen, "The role of opportunism in the software
design reuse process,” IEEE Trans. on Software
Engineering, vol. 23, no. 7, pp. 418-436, Jul 1997.
H. Mili, F. Mili, and A. Mili, "Reusing software
and research directions," IEEE Trans. on Software
Engineering, vol. 21, no. 6, pp. 528-562, Jun 1995.
IEEE Standard VHDL Language Reference manual,
IEEE Std1076-1987, 1988.

IEEE Standard VHDL Language Reference manual,
IEEE S$td1076-1993, 1994.

D. S. Harrison, P. Moore, R. L. Spickelmier, and A.
R. Newton, “Data management and graphics editing
in the Berkeley design environment”, in Proc.
ACM/IEEE International Conference on Computer
Aided Design, Nov. 1986.

L. F. Saunders, “The IBM VHDL design system”, in
Proc. ACM/IEEE Design Automation Conference, pp.
484-490, Jun. 1987.

L. M. Augustin, B. A. Gennart, Y. Huh, D. C
Luckham, and A. G. Stanculescu, “Verification of
VHDL designs using VAL”, in Proc. ACM/IEEE
Design Automation Conference, pp. 48-53, Jun. 1988.
M. J. Chung and S. Kim, “An object-oriented
VHDL design environment”, ACM/IEEE
Design Automation Conference, pp. 431-436, Jun.
1990.

B. Harding, “HDLs: A high-powered way to lock at
vol.29, pp.

1]

(2]

3]
(4]

(51

{6

{7]

(8]

in Proc.

(91
complex designs”,
74-84, Mar. 1990.

[10] S. Park and K. Choi, VHDL Developer's Toolkit 2.6:

Computer Design,

User's Guide &  Reference, Tech. Report.
SNU-EE-TR-1997-5, 1997.
[11]B. W. Kemighan and D. M. Ritchie, The C

Programming Language, 2nd ed., Prentice Hall,
1988.

[12] B. Stroustrup, The C++ Programming Language,
2nd ed., Addison Wesley, 1991.

[13] W. Pree, G. Pomberger, “Object-Oriented versus
Conventional Software Development: A Comparative
Case Study”, Microprocessing and Microprogramming
35, 1992.

[14] W. F. Tichy, "Smart Recompilation", ACM Trans.
on Programming Languages and Systems, vol. 8, no.
3, pp. 273-291, Jul. 1986.

[15]J. Armstrong, C. Cho, S. Shah, and C. Kosaraju,
"The VHDL Validation Suite”, in Proc. ACM/IEEE
Design Automation Conference, pp. 2-7, Jun. 1990.



