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ABSTRACT

In this paper, a design and implementation of VHDL compiler front-end, aims at supporting the full-set of
VHDL ’87 & ’93 LRM and carrying out the preprocessing of VHDL-to-C, is described. The VHDL compiler
front-end includes 1)the symbol tree of analyzed data to represent the hierarchy, the scope and visibility, the
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overloading and homograph, the concurrent multiple stacks in VHDL, 2)the data structure and supporting

routines to deal with the objects, the type and subtype, the attribute and operation in VHDL, 3) the analysis of the

concurrent/sequential statements, the behavior/structural descriptions, the synchronizing mechanism to build-up

semantic data for the VHDL-to-C of the compiler back-end, 4)the definition of semantic token and the propa-

gation of symbol & type to improve the registration and retrieval procedure of analyzed data. In the experiments
with Validation Suite, the VHDL compiler front-end could support the full-set specification of VHDL LRM 87 &
’93;and in the experiments to assess the performance of symbol tree and semantic token for the VHDL hierarchy/

visibility/concurrency/semantic checking, the improvement of about 20~ 30% could be achieved.
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Fig. 1. Type and symbol propagation in AST
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Table 1. VHDL syntax of type and symbol propagation

At A5

1234

W TERH
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VHDL &
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&ml asmgnmem, vanable assignment 7§
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ndme ‘]
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float RangeL, stk
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Fig. 2. Data structures for the terminal information
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Fig. 3. Hierarchy and expansion of VHDL declaration
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Fig. 4. AST vs. Symbol tree
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WL
/ entity Els

port (1€ In bit, OE: out bit),
ond;

architacture A of Elis

signal 8: bit,
begin Front—end
Processor

(Parser)

PG process (IE)
variable 8 : bit,
begin
A.8 <= not IE
. 8 =AS
end process,
P1: process (8)
variable S: bit
begin
OE<= A8
8 =AS8
ond process;
ond,

T
2= ) |CSTaoR>-

Resource
Library
Sybol Tree

=

EWYE Arcritechrs A

e] O [==lle=] =]

225 B Ao HE EY 7Y R B8

Fig. 5. Derivation and utilization of symbol tree in the VHDL compiler front-end

¥ 2 VHDLS & 99 &%
Table 2. Expansions of VHDL scope

FE 999 &%

VHDL 7%

libraryw o] 3= A2 o4} (Use )

library_name.primary_unit
use STD.STANDARD,;

entity & o] &3} architecture body
(Use entity &)

entity(architecture body)
use entity GATE(BEHAVIOR);

package W o] ¥ & A AL (selected name)

package_name.declaration_name
TEXTIOINPUT

record ZHEE o] 84 HAE
(selected name/aggregate)

record_name.clement/record_name(element,...)
day.hour/day(hour=)>1, min=) 2, sec=)3)

attribute A&

(attribute name)

prefix’attribute_designator
BIT'LOW

subprogram 2| formal 3}2}u &
(association list)

subprogram(parameter,...)
WRITE(L =) Data, VALUE =)‘0")

component Y &] local generic/port
(association list)

component configuration
C :CMP port map (INO =) PIN1, OUT2 =) PIN2);

entity W] 2] formal generic/port

block configuration
for C:CMP use entity GATE(BEHAVIOR)
port map (INO =) PIN1, OUT2=) PIN2);

block W €] formal generic/port

block header -+~
cflo sU
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o

y

o
i)

archﬂactura AofEls
procedure ADD( i1, i2 : in bit s, ¢ : out bit) is
begin

end procedure,

procedure ADD(i1, i2 : in bit_vector;
s : out bit_vector, ¢ * out bit ) is
begin

end procedurs;
signal sig1, sig2, sum, car, cara : bit;
signal sigat, siga2, suma : bit_vector,
begin
prot . ADD(sig1, sig2, sum, car),
pro2 : ADD(sigal, siga2, suma, cara);

end,

\n)&} :

signature &%

Tk NE M
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Mol B W&& FAM s 3ol 7o
VHDLe A 7EAI A 9] 8l A o] shit o &
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Qe A+E GF 4 (overloadingitt FF o] ¢jof
(homograph)o| A A A} b3 A o= Tl o] 42
MdojA ojd xlo] Fuo HFetA g AA sl
#HAE 873, $F ol9JojoAE= VHDL 7|&d
ke §8 499 MRS Meste A HAol #
st MpEZg o dAY 2lefd ¥ o] (VHDL
9370l th3t b5 A o9 A9+ direct W ol upepA
Al 9] signature A B EFg) A HE ol &dlA HE
3 Molg ARsA foh. 4A2 VHDL H e 9
Ave gF Fod A2 daiA g 44 2

gelg Tl Pabe ABol ANHAEE WA 3
He FAT o Aot s AR FRE

Ay 78 F2 e 0 FY FrE o] E3td tF
A el o 2(overload flagls A3, ¥4 HH
My EAdst Ao dgea Y olEo HE°] 58
g = AEE 3t AN el A& o] F3 sig-

A

LT
(\l)(lz (u \/f)

sionaure &%

Frocedure call
slatement
o

Elomant . N o
Associaion (o) o
] Gy e
e
Association

<“¢l‘} bit_vector signature YN BY
S

/% ADDY signaluicll 018 ®
2% U8 3NN Ay
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%X /VHDLto-C A4 918 VHDL 7 stele] Hutie] dA

nature 8 2 €}g] AR E o]l &3t FM e 33
#AL FYdct. 1Y 63 2 MEZ2 YA
o]§o] UXsle ADD 4Eol A4, 54 ¥
AAkze]  e}9)(bit_vector, bit_vector, bit_vector, bit)
3 A sk 71E A e B9 PAt o] Foi 3
gAY ede 4o daMe olgol dAde
A2e HAste Q4R E & A daat &9
B3t d st 7HE #ldhe A & i

2.3 2toj=z2| Hlol g

VHDLE 4 dolg 9 golBya] 7% ¥ A
22 AP otk & A7l VHDL ot o
o] AR BME dole & o F wiA ) A
gao wety B4 & AT E 4 bolH o A
A3 AL AT FL doly TR AW FE
AA @ FHEstgc. AA2 VHDL Had oA A
A" AA olBae BN dHolegl C T2
Pl £ 7k AR 448 F vt C T2aY
Zol2 &2l VHDL A7 Adde & FlA &
A R AEe] C RdyE AAE A EZN A FA
AA FAET APE C 2d gojrd g ArE
2 VHDL A stde FuioA C stade A4e 5
;A esiA Held 4 Ao 28y ole e C
4 glelH#ale) AAEE VHDL Axde Ay
BN 24 3 VHDL Z2ays C mYS 44
A7 B4 dlojeiste] 4% Aol A= ojo} 7t
F3lch o] 8 A A delele gelB el A
L A ygol AU ol 71 F wpet 3ol
4 diolgl= AST dlolE19 & Ed] diolHE +

_ char ] «Fileldentifier
char sFileInformation
IndexTable SymbolindexTable[ ]
IndexTable TypelndexTable[ ] |
Index Table AttributelndexTable{ 1

IndexTable LiterallndexTable[ ]
SymbolTable *SymbolRecord] ]
TypeTable *TyveRecord( ]
Attribute sAttributeRecord( )
char *LiteralRecord( }

Asled, £48 AST diojg & olv] C 29 golB
Helzd THHA g £4 $9 VHADL =2
el AST dieoleiste] e Hutdy Fuhie|
A F8 Mg A £ Ak e 248 B
g dolele VHDL A &9 A 9 7IAA, g9 ¢
&4 HARE FAE ] 7 e 4 F< VHDL
ZzaPse) #AA gelsejof 3, J5 AR
o] dAgsolol gt wetA B AFdAME 4B
A% A8, g ¥F A JE9 &4 . 5
o2 F4E AE B dHolg e golHeg] A ¢
AN g FEstgch EAE Elnld dlolE & B
B el 2N A7 o HMar] sl 19 79 F
7 B dolert AA A gtolHela] dojE g
FERAE SelBae A, A< HelE dlolg
AR g2 3 3o R A=Y, Mol Hojg ¢
dolel A dai= FiEd J83 By, §4 2 €
Eld e A 21zt vieo] Rt

Al HolB e Wy B £x& g7 4
stel 2@ 83 7Ho] 31U @ EAl(offset)st XQUE A
B FAso] Huld dioEzke 435 d9E HBE
glolBelg] o AgErt A FAqA A H
ol W Huld dlojele] Wxa F4 o AY
o] 553, A E/el/& 8/ EHE dole e A
3l HiolBe] 520] ghiE Fof 49 Hold ¥
v dlole) & gtol B aje] st AAstA €t &
o FH M= goldele A Enjde] §5F
g Al HlolBES BYste U] Enld o
HE AHE ¢AM2 s, &g Bude Wxg
Helo] ¢kRE ol F zhzhel Huld dojEiel ¥

-

2 dioly 99 o F

A dn B 7 Hu

Age Mre F4E 4AFZ AL 4 Hold
ERlel viwel F4E AU ALEY AU Holg
HA9 vine F2E AU Z ALEE 4 Hol®
gEldel vixel F4& 4A72 ALEE 4 Holg
A8 T2Al A% (binary data. unique length)

B 724 A A(binary data, unique length)

&4 Tz X A(binary data. unigue length)

el g dlole] A% (text data. variable length)

22 7. eholBaje) dlolE e} F7 §4
Fig. 7. Intermediate format of library data
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EE R
¥ Ea/e Be/gR AHY AR @ 54 &
nel 29g gush

Index table data

o8l I H(offset)

W22 F2

18] 8. Alel el o] ¥ 9] o] A
Fig. 8. Construction of index table

I. VHDL Zoela Tekg dA

Aotde ANkl 8§21 ofF] Ao 2

H(scanner)e}t F& F49] gM(parser)E HalA
vk g A9} Fao] £FE 3 (action) §
FEL B4 dojEd tafA, VHDL =2 &
Y 2FE WA ¥ B3k, VHDL-to-C Aol 51
3 diold a2 75 FukRel izt WAz
A& FYPI. AN E V&9 Axde AE3
ET7E ol &3 2l wAe] Al disiA sl
&3, FEE 2 e 2 P F e Al
A =3

3.1 Front-end®| AHA|

VHDL Zutle] Anzol 27uel dAE o3
¥47] A7 flex v.2.59) 3 #4171 443 7] bison
v.1.25% o]_g-{s}])\‘] 1y 99} 7ho] WAl ¥t} Bison&
“table.h”& X33 “vhdlyacc” 3L JFPow
“parser.h” 9} “parser.c”9] WA TE WL A3}
“vhdl.yacc” 3}9 & VHDL #+& &9 7|&3 54
o] & ol Ma #A SR 4 E™ “tableh” 3}
d& A dolge FxAE et VHDL &
FWe R 439 *}}H(productlon) G 24 AST
& #A3te Huld 2 =EHudg Jojd, VHDL
o] FE MAE CFG(context-free grammar) A K
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Bdd M2 vine 342 gy,

Ao gt & dolE e A HHL “vhdl
yace” 8t o] ALE-R} Ho| 3 Frzn AAH F
AhE 2 EveEHpush-down automata, PDA) 3} of
A 7 B4 7j 52 Ad et

e vhdl yace

EEE*SE L) znuueaww
o FN Yol e A4 BY e
AENAY e m LR LS o

X T2 At
[} : k‘i’;ﬁllﬂﬂ trosframe.h y‘;)comﬂel
[ EELT I
B
[ . e ] A Aoy

8 9. A7y F s g A Ay

Fig. 9. Compiling system of scanner and parser

A M 22 a9 “parser.h” 3tU-& £ A o
olBl9] HuldEA A EE FAY ¥ ZHHzE
(ID)E “goJaix o3 £417] A7) flexo] YHE
t}. Flexy= “table.h” '@ “parserh” 39L& 38
“vhdlllex” 3192 gjgdo g Ay Z2 YL AA
gk VHDL o3 FR)f AH82 Ao 3 4=
T4 “vhdllex” 3tUoA o3 B A HHO
E 4eld VHDL o|% a9 F#9] 7|2 #2d%
LEew go|gk VHDL o3 & o7 &5, AL
22 Aol = {3 2 EvleHfinite automata,
FA) 270 ol tisf 4] o3 &4 715 & A A}

YREAQ] 2oy 74 FAdMe T 749
718 G E Y a2 sz Eag disi EE
o5 Aog F A JIE DA EES 9
£33 A4 VHDL®] LRM +# ¥%-& 3% BNF
{(Backus Naur Form) ¥7|¥ e & 7450 . 4
Az 8 BA7 A E B3] A8 bisond
?j“—"] 3} “vhdl.yacc”+ LALR(l) delo] &9 7j&
g 278t7) g, BNF §49 VHDL +& &4
7S WMy A T Rl AT o g 7

71w MEL dx % WY, el 59 i o g o
Folzlch. zeft ol9h 7he B g WA
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AL A= QHE WA A FE(conflic) & HAA
e 47t Bol AT B9 APE w9 7
B 24 HAyo| B4 dolEdA =Eud € Hulg
AR AM onHEE FNATe EAE WA
A% gt 8 A7 e Y e HAa3
715 ¥4 dlolee] A ¥ = Fo]7] A,

A4 #3978 a9 EEL AEsA A
ol &2 ME3E $islA VHDL LRMS| BNF
TE wHo o|RYA R 7]&¥ AA PR VHDL
z2aPe M ol JgolM olF E&o] AHE
g 78 JeEde 8 JBE o4k AA=Z
FE ARE E24) dsiA MAE ol FxY o
g FEHFH, dA e OF 9 st A%
o AAo] M NF/HE/AF/EY/HEZZ D
Aol o & 71Et ol F LB UrojFETh ol9) 7He 7
A 2 FE ARE VHDL ¢J9)E uehlis], VHDL
o]2] 2 ntgdt o] EF9 BHE ¥ 39 "9 E
£ "(semantic token)2. 24 A oAt}

AH4-2k7t Fe)sk VHDL o9 E&E o] g% 7§
Y gAoM e M7t g EES 83T o FE

H3 78 42 44 Zue ojo B

Table 3. Semantic token with syntax and object information

2 AA ARE F2A dAEE ESY o9 Fu
24 2 AEstal 27 Bl EE0] o4
H g e g #Adte 4TS gsid, 29
e 347 B o]o ABE o] &3 4y L2
BAYZYE F2€ o8 EES ¥F 2 AHHA
B2 BuErh ol & HsiA “vhdlyace” st 9
EE 7l 19 103 o] 28E. M e T
A4 3N S EEE L Fo 7 £
& S AGhift/reduce)st 2 Y EEN Ned
73 & 7Y fio, tF EE9 o9
BE 3 2¥o2RE 22317 A3l o9 EE
(sene_token) %o} B2 F7 73 F4E 7wty

ofF ity AAR ofe] E&F ol §5ld VHDL 7+&

rule name | token {mid_action) token sem taken token {action)
| sub_rule_name {mid_action} token sem foken sub_sule_namel {action)

O 10. 018 E&g o188 F& 13 714
Fig. 10. Syntax description for semantic token

VHDL j9] 38
P pyrE——- o) F EEY Az VHDL °| & E&9]
- design unit/block& /process¥/loop¥/generate F 2]
Ad 49 ol F
RS =
. ©}% 4o 7} NEW_IDENTIFER :i::i;ligz}é% age®
A
Mol - attribute 4191 °] &
- alias A9 o] &
- port/generic/interface A o] & &
t}%& Aol 7t5 |OVERLOADED_IDENTIFIER | - MEZ 203 A o] &
AlE SIGNAL_IDENTIFIER ' p'orl‘ma.pgl association list o] &
v - - sign_assignment 2] target o] &
E A CONSTANT_IDENTIFIER - generic_map2] formal designator ©] &
A W = VARIABLE IDENTIFIER - variable_assignment 2] target o] &
e 258 |TYPE IDENTIFIER - type_mark 2] €FQ} o) &
A8 2 33 ISUBPROGRAM_IDENTIFIER | - procedure_call/function_calle] /B X2 17 o] &
olg REFERRED_IDENTIFIER -AH 5L A g 7E ol E
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H 409 £2S o] 84 VHDL 78 242 714 A%
Table 4. VHDL syntax description results with semantic

loken
VHDL VHDL’'93
gu | VHPLST L iy oo mae wy
L& $ 71713 130 137(‘*7) -
g | 156 241 263 (+22)
cwad | s | 6w C06(+36)
It Abe) 1096 1386 1475;"( Fl32)7

3.2 Front-end?| +A & &t

Aode Agst w7l olsiA Ad ¥ VHDL 2

Crrer Recovery
(back-patch)

Symbet
Manager

(a) 2748 gy

Finlte Automata

VHDL
{ Souree : Flalte Automatn
N 2] with State Transition Takle
ke
AMU

. Token
: Decision !
. Lla-nnn-: i l Delimiter j
N Reserved
: 3
: : X
.. Decaaton .
Symbol Chack ! H
. =< Declaration 7
From T+~ 2EO00 e _
>
N
[ lication M :
Create Create | N catl
Symbot Symbol ! Error
Loy T Token 1D .
y 5 w Genarator
o
Sewenmade. Lo | SSymboltled >
A L L
< <> |
Not Not :
[ tound I tfound .
H AN 1 -~ M Imvisible
Foung Fand . Emor
....................................... R s
) T
ABSTRACT NEW - REFERRED Fm-
m OVERLOADED 1+ \. IDENTIFIER ﬂm :
STRING ENTIFIER /. 'w.m :
LITERAL . F‘ﬂ!‘ :
“ SUBPROGRAMY
o . Semcn Process IDENTIFIER J:
.......................... o S L
Semantic Value of Token

(b) 279 &2

% 11 VHDIL &Y 9

AR A

Fig. 11. Configuration and operations of VHDL scanner
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# % /VHDLto-C A& 9% VHDL #Hupdz] Aukiel 47

Ael A VHDL 98 A2 T2 3P & oy ¢
T8 A3t fFade FuEe) VHDL-to-C A
< 9% dY dolgE AT} VHDL 294 ¢
T4 2 F3o] 29 119 veRY . 2AdE V)
BHo 2 f3t 2 EntEL ofF /719 2/ B
9 3 2 2y )9t 7ol F4Ert Flexvt
VHDL o ¥ ¢] A HHNAM YA K& 2 Enle}

= W% Are] o] H(state transition table)E o] &3]
A VHDL 948 A&2dX EE EZ4EE& FE3l9
VHDL E&2 2%, 5§ 59 Mg F£YP%ct &
F B471€ VHDL o3 ¥4 #4A oM type_mark
9 £A4E A% FEA EE3 character 2 EJH Y
B4 Efo] FY§ 54 £4 apostrophe()E &2
e A E flex9] back-patch 7158 A B73)

24 8%

AT
47
(e KL gr——
(a) BhAel 74
e LR ER LR ERLEERELRRES
' Push~down
Returned Token  ............. Aulomata .
. Parse
ted | e tatered. « - 1 - State
<- 'sc“ o e i .- Token Roques - - - - - -+ : Table
. Overioeded | ot Towen R
9 “gymbol Check Tokan T
¢ | Requestec
+« Object Class -+« Parsing
“ " ";ﬂm Dkon Check o Emor
. als it
- - Seerch Mode < - Transaction 3 hioid

Move 10

Actlon

(b) BhAe S

72! 12. VHDL stA o] 74 3 5%
Fig. 12. Configuration and operations of VHDL parser
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g gt 8 groMe #3 LEvte
3 BE2E HMolA oag 2E 2 A
ol AR E o] g3l Al EES AP
58 Fdsie], EE¢ #4 diojH o Huld &
AE Hold 9 Ed AR 9 A
Al gt ofe] FH WE B2 1E, F
= 5’-! 34 W39 RAE HEses T 19 11
(b)2l 274 B2e] et vk ¥ LEvteb)
223} abstract/character/string®] ZEHd E£2 4
2 golBd FEHT EF Af BMIEE wer
A te] o]F EFEL A A Bl MA/FE, o
Z Q9 75 A% 2 AF HHE §& o83 B3
9 oo EE0 R EFHY, 74 B i £
FolM e AE Hold ¥ Ed &ALV A4E
A ARE AANA EE If A5e A A
2 HAgan. =3 53 g5s 59 doo]l R 7
B2 g2 IH HIE R X2 Bl
AN &2 ESS 71E GYE 7FE AA
S FYsle e 29y 129 FA B FEE R
t} VHDL 3 e NEH o2 ¥4 2 Entg9
TE A7 2 oy 29 520 8 s a3 o
4= FA ") Bisono] VHDL &9 CFG %82
ZEE AR FHHE 2 Evele Ayt Ag
g g2 geldy tg FE AUE AT £
shift 2 reduce®] +& AAL F£YP3ig. 3 229
shole w4 A xS F2HAH VHDL FEA 3
&5 EZQAAE AA S, B3 #E Egd o
A TE A9 o ezt AFE o] #A
A oAy EEE 2 RUlA o 3 o
b A e, E20 #% FE B AR AR A
5 AAE A g &l F-2 21 o] o] AL FA 9
2ozt AAYH hE FE JHI ol ¥t shift/
reduce A AN F7b 58 h/Fd ot 4 2
Z5o] & EE9 o]9] FRE FE3T ¥ o
Blo] A8 HolEM M GG ol FAI7IH, &
d =EHolge 24 deled Asty #dE o9
= 78*}6h: 59 A g FYsch AR FE A
A o] shiftell thaiA A8 =e F7F -3 (middle action)
gt £ g

e el 7 7HA A

e 0] B A

« 4% EZ0lA 39 4 Yoz o)

EF FF AN =Eudo] #(reduce)d
FY(action) F& FHM chewt e Helzt o)
o} zl}.

«=EDS TRA A4 D ASTY A4 74

o 24 dolE el Bvld % w=Eod AR 3

o wEn e B o} 9] A}

e 24 dolEie] A% EzoA 49 49 Joloz
g

* VHDL-to-C A48 & 718F A28 43
V. A8 % Ha

2 oA VHDL-to-C AM4HS 98 VHDL #
n}oM Anbrs ¥4 2 7dsigch. VHDLSTH
VHDY.'93 LRMoj| tisiA] 7ige Hotde] Hybyss
VHDL A4 2239 o] 2 & EE 43
F, BA ojo] BWE HANEY, Hude Fukio
VHDL-to-C A& $13F dxjel 33¢ sagch 4
A% FHEY VHDL Fohglg] dutie] A+ ARE
#7171 98l A VHDL LRMol| Ao o3, 71
2 ojo] o] BN s AYstdod, & 47
oA MA 2 LS AFH B Eg FF, 09 E
& 9 AST ol 9] ot 5o A% 7MA &34F dotr
Atk

VHDL #stde] Aubie] VHDL 44 Z21d9
of utst #A WS Hristzl 984 VHDL Vali-
dation Suite!™& o] £3t9 . VHDL ##3 2o
IEEE std.1076-1987%} IEEF/ANSI std.1076-19930. 2
218 o o}etA] Validation SuiteZ 7] '¢3}7] 913
o] &3 Jow, #zx VHDL Technology Group
o A} Suitee] 2] 9 AAE FHL Ak B AT

oA A @ FEY VHDL Andy H€Rst
VHDL LRMol| F g oif, & & oo BHE& of

L oAE 2A% ¢ A 7HE Validation SuiteE 30
N H7Hgk Art & 5o g9ksof gt

e VHDL'87 Validation Suitedl] thsiA ZHutdd

AR 32057 B AE R oA 2764702
B2A 2 AGalsle 85.7% 9] coverageE A ] 8L
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H 5. VHDL 3wl duts 49 23
Table. 5. Experimental results of VHDL compiler front-end

VHDL ’87 VHDL '93 compiling errors
check suites | success | failure | suites | success | failure '87 ‘93
no error 59 59 0 64 64 0
Lexical compiler error 231 231 0 226 226 0 0 0
runtime error /290 /290
no error 183 183 0 189 189 0
Syntactic compiler error 410 410 0 404 404 0 0 0
runtime error /593 /593
no error 1437 1345 92 1470 1379 91
Semantic | compilererror | 882 | 532 | 350 | 849 | si6 | 333 | 443
runtime error 23 4 19 23 4 19 12342 f2342
total suites 3225 2764 461 3225 2782 443 ol 4
/3225 /3225

H 6. VHDL ¥4 vlole] =g 4% /A
Table. 6. Performance improvement of analyzed data model in VHDL compiler front-end

VHDL 2 At 71 JPTIR.
HAE T2 4 golE =y £4 dlolE =y
hierarchy.vhd 18 msec 25 msec AZH A 999 4
visibility.vhd 28 msec 32 msec AE EZE ol &3 7HAA #e
concurrent.vhd 13 msec 16 msec W o A8 9
sym_prop.vhd 8 msec 12 msec Al 2w}
type_prop.vhd 8 msec 13 msec g A5
ek off] 2 FE By HAE ZI2aYL FE 9 A4 ARE o] § oo EES HuE 4
100% #4814 VHDL HA Z2a¢e /& %‘-i*i S8 de 4 89 4 0191 HRE
gAAE & Ao, oo e 0% 3 ASTOIM ATAANE A dold Bdg 7433
AL FEE 2 AT c}. o] zHe B4 dlolE g HA 9 78 o] H
e VHDL ##el 8] ety VHDL'93 Validation Qe AurRo] BA fAoA ol AR Ak /A
Suiteoll cfa]A} 86.5%2} coverageE 1Rt} o 2 A LEVE #9357 dsiA VHDLE AlFA
3 2 38 2o gre TE2aPL 100% & (hierarchy), 7}A] 23 (visibility), ® 34 (concurrent), 4
A g 2 APt o] Fojx, ol o] B M E % 2 e}g] M uHsymbol & type-propagation) 5-&
81.1%9] coverageES H.0] 3l 9t} Bl B2 Zea@s AASE VHDL Had
Autde HyrdM e VHDLS A3y Hd o 29 H5e HYsAT. X 62 & Ao AME
o LAY, B A 2" FRE AAHORE X 2 diolg R4 & o] &3 A5 7124 ¥4 Hl
#al7] YslM A8 BT F2E FEEHOH, 4 ole] R g o] &% A& vz VHDL H 3
FH M dole] A 2w =E Fol7 HAM 2 AukRe] H%e Jepfa Aok 43 Aze o
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2 25% Aol AE M E3E Kol U

olet e e MAE /HH s B4 dolE =y
g Fa B NAE Eg), 2)0)9] E& ¥ ojel A
so] % spAlZ gofdu) DA% Eds VHDL A
A do H kA el HaE B Mg dew
o FEn], 2)oje] EE B ol9] Mz VHDL o]9]
AAL #A ol SHEIEE ZaA 4 AL AL 9
Zdch 5 71 e A N A3E 7 E9l
5l7] €8x VHDL © ~E 3 =218 (semantics.vhd,
symbol.vhd)-& E3lA A} g2k L8719
semantics.vhds= 307]¢] o] 9] A} &8 X3t
2 JAEQen, symbol.vhde VHDL Zg223d)
A ge AdBol AFHoR T B g MidH
3 FzEs e X E AAEHUAT B 72
VHDL Hatde] dubitolr 7iAE &4 diolg &
A3t 712 A2 4 doly e g o] &9 A5-E vt
o]l semantics.vhd ¥ symbol.vhd®] B~ X
2o s Adsg vlardl A vhebg o ek B4
dolel mde] 5 7k /i W& FalA VHDL
A AyrRe 27 30% ol el A &4 53
& oL 5 AUtk

H 7. VHDL A& Eg], o]9] B+ 3 o] A% /N4 &4
Table 7. Performance improvement of symbol tree, seman-

tic token and propagation in VHDL compiler

front-end
Mg HEEN
A B2 ) ol w | oy pg | BT AN 2R
semantics.vhd 326 msec 528 msercw B 05 9]”;‘?;%;1;]7
symbol.vhd 194 msec BSmsee | HEE A
V.2 &

B A74desE VHDL A =98 C 43 =4
2 W#A7l= VHDL Ag4d8 & it Ao 2
=Fo VHDL 23 < ¥4 83 VHDL-to-C A}
el AxE A4-e Pyt Pade dAnpyel 4
AR FE A 7lEst Ao

B Ao A= VHDLY AEd 7224, A9 9
2D A, O el B8 ool WAl o A
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8 73 FE B8] A E4 Held dolE
HE B 22E F4st9en, VHDL 29 44,
B W MEES], 43 ddakE vehi ) A%
T2A 2 Me g8 AR, VHDLY ¥y ¥
[, A9 /AR 2% $7) WAUE T2 B
& VHDL-to-C Abdol B g AW E B4 do]ed
FESFeh e FHuiedy dubie] ojo) ALY &
RHE-o] VHDL-to-C A A3 & Efxog 493
7] f18A] A 2 FE9 ool HHE o] &3 o)9
EZ JEBE B AREN FEAF L =g
tlole1zhe] of o] M3 7]%-& AST djo]Eeo] X3A
A A diolEl 9] oo HARE A E A
Azt ewal=g ALY kg AR 7E8
VHDL F#de] Ak el 24 dojg] mde
de) FutR el VHDL-to-C AHY-S ol B84 %
A3 o) SlE ALt
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