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ABSTRACT

VHDL, which is the IEEE standard HDL, has gradually become popular in the area of hardware
design. The VHDL Environment developed in this study consists of VHDL Support Environment
and VHDL Using Environment, The VHDL Support Environment is composed of Analyzer, CDFG
Generator for synthesis, Synthesizer, and VHDL Generator converting CDFG to VHDL. The
VHDL Using Environment provides users with more convenient access to the VHDL Support En-
vironment. The VHDL Using Environment allows accessing the tools in the VHDL Support En-
vironment through Graphical User Interface, VHDL program can be automaticaly generated from
schematics in the VHDL Using Environment,
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{intermediate-code) : : = EXTERNAL(external-clause)
END_EXTERNAL
INTERNAL(internal-clause)
END_INTERNAL

(external-clause) : : =‘(‘EXTERNAL<exinternal-clause)')’

{exinternal-clause) : : = {(exmain-clause }{exsub-clause)

MODmam 1D o list)')’

Go-ist) 11 ="("ID {*, ID}* : *(port-type){:"Gio-list)}*)’

(exsub—clause) L= ‘('MODsub 1D*)'{¢exsub-clause)}inull
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{cell-list) :: =INT {mapping-list-type) ID
{,(mapping-list)}
{node-type) : : = {cell-type) | {mapping-list-type)
{cell-type) :: =MOD|OPS
{mapping-list-type) : : = {port-type) |SIG
{port-type) : : =INIOQUT|INOUT
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AAE st=dole J&3 RE9 ALEE AE
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EXTERNAL
(EXTERNAL
(MODmain 2 E°|&
(Y238 AH) /dAd st=golo A ALgH ¢
) 23 XTEE) &3 ZHE JE
Rul=
(MODsub dol&) 7 AdAdE sl=sodlA A8
................ Ago] #AFHEE e
o}, /
(MODsub o] &)
)
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2 E o] AR A F el E
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A o] F:AMEE Mol olE

@ INTERNAL 88
AAE sl=dole Ui AR g YHE
< vell A "
INTERNAL
(INTERNAL 2 50| &
(NODE /A" st=doldA ALEE A,
(==AE ) iz, JAES, dSHIES
€ IR xEWZE HAAFT
HA  (xTHE xZEY =
=)/
(FUNCTION /4A®E st=9dlole QdAAE
UlsAR..) et 84 (eplxs gy
) 2E, WAy 2E)/
)
END_INTERNAL

REolg:s=dole sUoiEn dAE deo) o
g g,
o )STRUCTURAL.FULLADDER,
MIXED.FULLADDER, DATAFLOW.
FULLADER

FEAE ke A AL, AP, adn g

ddste JAHSE Vel

o xuWE xxEll 1a

2 FAdrt =9 elgels
MOD(4l), OPS(¢i4kah), IN, OUT,
INOUT(d& & ¥=5), SIG(HA ) &
el Axk

713 E: 4AE sl=do9 7158 Jehd A
et idgd AEZ TAEL Bxs
= AHE-E Aolu JatzlE Jehy el
= k=38 g9 goh g =xEgle]
MOD,0PS%t& 7}z ), mige| ~Es A
olu} ditzlel 7t R Eo) dAE gLrER
AN HEe sy} g @ k2
E}lglo] IN, OUT, INOUT, SIGHE 7}3
th i g el AE o] ¢ao) uleg) el s 9
FEEY dHE BAkEY TEFA
= glolB i) o]u] HAY o Qi)

)

(FTUAE MM
EXTERNAL$ MODmain¥-& 4A3t7] 94 .
dst St 2 RE HAAE s=9oje og YEHE
Ed| #¢ Aw 22 MODmaind & A&t ALE
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® dEd #% AR 2ZRE MODsubd S AA§L
2& Aol i ARS8 7 $olx= MODsub el =
g Vel o,

INTERNAL® x==AH BES A7 |
dstsld 2 8E Y28 YEET ALEE 4, dAAE
o B3 ARE o] &3l =g At g 4
oy} AAtAE wrEEle] A8 E ASE MR GE x
EHFE 7IA e MASojof it} AHLE AE
Y AL YA HSFE AFS ) ol 3 YA
+ .dst 392 NAME de] XE €J(EXT &
INT)o] INTY 7§ A= o]§& TEMPL,
TEMP2,..., TEMPn2| ez A4z} stzg)o]
A7 7x2& Jeille 71542 E A4 A8 4
olu} dakzl gljle g MUY ==& el ER 3
o g8 WYY LEE T3t AAAgch

ofl2>T 7107 (of| CHE Z2HRE

EXTERNAL REdAME A4 s=doly 42
i ALLE dEo B ARE JeEldT, 3 o]
oyt AFE-E Ao MODsub Aol 3hH T L}
ebdtt, INTERNAL &2 i i3} 75550
2 FAE »=2RdMe MAAE st=dofdA
ALgE A, Jakal, aEln 92y XE, JAHSFE
o] {9 xEHTE /AT AAH) 7eHES
dedele 715e UeEde FRoEZA AMSE 4
olud A4tz B EY} Hol gEe WEHe
2| ~E 9} g7 Yeldrh

EXTERNAL
(EXTERNAL
{(MODmain FULLADDER
(A,B,CARRYIN :in; SUM,CARRYOUT :out)
)
(MODsub HALFADDER)
(MODsub OR)
)
END_EXTERNAL

INTERNAL
(INTERNAL STRUCTURAL.FULLADDER
(NODE
(1 SIG TEMP1)
(2 SIG TEMP2)
(3 SIG TEMP3)
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(4 MOD HALFADDER)
(5 MOD HALFADDER)
(6 MOD OR)
(7IN A)
(8IN B)
(9 IN CARRYIN)
{10 OUT SUM)
(11 OUT CARRYOUT)
)
(FUNCTION
(4 MOD HALFADDER : 7 IN A, 8IN B, 1 SIG
TEMP1, 2 SIG TEMP2)
(5 MOD HALFADDER : 1 SIG TEMP1, 9IN
CARRYIN, 10 SIG SUM, 3 SIG TEMP3)
(6 MOD OR : 3 SIG TEMP3, 2 SIG TEMP2,
11 OUT CARRYOUT)
)
)
END_INTERNAL
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oA 71¢® ZEUIc e VHDL 213 & A
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ol 2447l
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(NEolE M
FLIZEZNE oS 3709 HolEo] Bgdr

@ 2lE{H[o| A EO|&

AAE d=dole R QlEHoo| L HFEHE
ARE AAHct VHDLY R 7|&xE(EN-
TITY)ol g FEolt} F4a=9 EXTER-
NAL 288 o] &3lo go]8-& A} HolB2
oS3 22 3709 $Al(attribute) & 712 FERA=R
Aolgch

CELL NAME : 4 A9 s=4lol9 ol&

PORT NAME LIST: 22 €4l & 7IA& XEE
o] Y 2E

PORT TYPE : XEE 9] €}4]

@4 Holg

AAlE s=dojoir AL #lelBeie] AE
B3 ABE AP

EXTERNAL %22} MODsub 218 dol§&
73 ol ey 1 M XEJ U} FRE
Aerh Holge T2E UdgH A HolBa i
3719 $4% CELL NAMES 478 d=s]ojol A
AFEE Ao} QA4tz}e] ool UnA ¥ 4
QE{H o] & o] B3} zrl,

Qo™ ElolE§

AHgE Ao} AtAlel dHE XEES AAs)
7] §18) AFg-¥ ) INTERNAL %-£¢] NODE %%
3} FUNCTION H£& o]t} gojEd g3
2L 37N £4& 7Rl

LABEL NAME: A2l 3% 253 os #71(L1,
L2,..,Ln) 53 A4 39 E7]5%) g=ch

CELL NAME : 4 & A37t9] ol &,

MAPPING LIST: A E& g4tale] 2t R E4
g = e g AEE el

Ol TTMI|e| Bt 2RE HHE DK )
ol&
INTERFACE TABLE

CELL NAME | PORT NAME LIST| PORT TYPE

FULLADDER ABCARRYIN| IN
FULLADDER | SUM CARRYOUT | OUT

CELL TABLE
CELL NAME |PORT NAME LIST | PORT TYPE
HALFADDER Xy IN
HALFADDER SUM CARRY ouT
OR AB IN
OR C ouT

MAPPING TABLE

LABLE NAME | CELL NAME MAPPING LIST

Lo HALFADDER | AB TEMP1 TEMP2
Ll HALFADDER | TEMP1 CARRYIN SUM TEMP3
L2 OR TEMP3 TEMP2 CARRYOUT

(2)VHDL A A 7]
A AAE 3749 HolE 3 glojHelgl & o] 83
o] VHDL =2 13- A4 ¢t

(A A 2PY ]
OA Holgd HFE HE°) Wi VHDL 718
golB ez 2R H Fa& FEside Bert
@YHd ol 2 Hol8E o]&3le VHDL Eyol
o= E ENTITY A< 388 443t
®VHDL®2] ARCHITECTURE % £& AA %},
@EFHAE g} vigEH o] B MP]2ER
el TEMPZ A&E & 2| 2Ed i3 SIG-
NAL TYPES g A%},
®COMPONENTE Asict: A go]E9] 4%
o ths) elo|E#2)E o] &35t COMPONENT
& 4 A 3}(instantiation) §c}.
©AZEAE VIt W PH o] B-§ o] &35l
golggs9] gojBd g V&1 N
& gl 29 3 71E3. 11 # o
o)l EAEA ¥dv B¢ AR HEshd
A8 EEHH(CARRYOUT (= TEMP3 OR
TEMP2)9] &3 2.2 3}

VHDLAA S HA% st=golor Al =E
Ao 3 VHDL 716 &8 TEANAT. & &
g tdo] th4Ahe) ENTITY 7 vebd 4 3len o
B Hepol Qg BN BHolEd 4 YES
BEA7|8 4A
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<ofl a>VHDL MA7|0ll 2|3l AAE XTAE ol Ch
& VHDL =213 of

entity ORGATE is
port(A, B:in bit; C:out bit) ;
end ORGATE :

architecture BEHAVIORAL of ORGATE is
begin

C<{= AorBafter3ns;
end BEHAVIORAL

entity HALFADDER is
port (X,Y :in bit : SUM, CARRY :out bit ;
end HALFADDER

architecture BEHAVIORAL of HALF-ADDER is
begin
process
SUM (= X xor Y after 5ns ;
CARRY (=X and Y after 5ns ;
wait on X,Y ;
end process ;
end BEHAVIORAL ;

entity FULLADDER is
prot(A,B,CARRY—IN :in bit ;
+ AB,CARRY—-OUT :out bit :
end FULLADDER ;

architecture STRUCTURAL of FULLADDER is
signal TEMP1, TEMP2, TEMP3: bit ;
component HALFADDER
port(X,Y :in bit ;
SUM,CARRY :out bit) ;

[GUIoII A HAHIE st=90f]

end component
component ORGATE
port(IN1, IN2 :in bit ; OUTI :out bit) ;
end component ;
begin
10 : HALFADDER port map(A,B, TEMP1,
TEMP?) ;
11 : HALFADDER port map(TEMP1,
CARRY —IN, AB,TEMP3) .
12 : ORGATE port map(TEMP2, TEMP3,
CARRY~-0OUT) :
end STRUCTURAL ;

4. A o

A7 & Bel7] 93 HE 2| F JEEE 4
ste] mofcl HdAE 186 = MS flipflope ol &
st FxH o2 HAEUCL

[B2RETE
EXTERNAL
(EXTERNAL
(MODmain COUNTER
(CLEAR,CLOCK :IN: A0, Al, A2, A3, A4, A5,
A6, A7:0UT)
)
(MODsub MS-FF)
)
END_EXTERNAL
INTERNAL
(INTERNAL STRUCTURAL.COUNTER
(NODE
(1 IN CLEAR)(2 IN CLOCK)(3 OUT A0)(4

»6 a?

=1 D

£
§
|
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OUT Al1)(5 OUT A2)(6 OUT A3)(7 OUT A4)(8
OUT A5)(9 OUT A6)(10 OUT A7)(11 SIG
TEMPO) (12 SIG TEMP1){(13 SIG TEMP2)(14
SIG TEMP3)(15 SIG TEMP4)(16 SIG
TEMP5)(17 SIG TEMPS6)(18 SIG TEMP7)(19
MOD MS-FF)(20 MOD MS-FF)(21 MOD
MS-FF)(22 MOD MS-FF)(23 MOD MS-FF) (24
MOD MS-FF)(25 MOD MS-FF)(26 MOD

MS-FF)

)

(FUNCTION

(19 MOD MS-FF : 1 SIG CLEAR, 3 SIG A0, 11 SIG
TEMPQ, 2 SIG CLOCK, 3 SIG A0, 11 SIG TEMPO)

(20 MOD MS-FF : 1 SIG CLEAR, 4 SIG Al, 12 SIG
TEMP1, 3 SIG AQ, 4 SIG Al, 12 SIG TEMP1)

{21 MOD MS-FF :1 SIG CLEAR, 5SIG A2, 13SIG
TEMP2, 4 SIG Al, 5 SIG A2, 13 SIG TEMP2)

(22 MOD MS-FF : 1 SIG CLEAR, 6 SIG A3, 14 SIG
TEMPS3, 5 SIG A2, 6 SIG A3, 14 SIG TEMP3)

(23 MOD MS-FF : 1 SIG CLEAR, 7 SIG A3, 15 SIG
TEMP4, 6 SIG A3, 7 SIG A4, 15 SIG TEMP4)

(24 MOD MS-FF :1 SIG CLEAR, 8 SIG A5, 16 SIG
TEMPS, 7 SIG A4, 8 SIG A5, 16 SIG TEMP5)

(25 MOD MS-FF :1 SIG CLEAR, 9 SIG A6, 17 SIG
TEMPS, 8 SIG A5, 9 SIG A6, 17 SIG TEMP6)

(26 MOD MS-FF : 1 SIG CLEAR, 10 SIG A7, 18 SIG

TEMP7, 9 SIG A8, 10 SIG A7, 18 SIG TEMP7)
)

)

END_INTERNAL

[A1 2 VHDL]
entity RS_FF is
port(r,s:in bit : q,qbar : out bit) ;
end RS_FF;

architecture rs_data of RS_FF is begin
g {= r nor gbar after 3ns;
gbar {= s nor q after 3ns

end rs_data ;

entity MS_FF is
port(CIr,R,S,C : in bit ; Q,Qbar : out bit) :
end MS_FF ;

architecture ms_data of MS_FF is
signal Clrbar, x0,y0,r0,s0,q0,gbar0,x1,v1,r1,s1,
Chbar : hit ;
component RS_FF
port(r,s :in bit ; q,qbar : out bit) :
end component ;
begin
Clrbar {= not Clr after 3ns;
x0 (= R and C after 3ns :
y0 {= S and C after 3ns:
r0 (= x0 or Clr after 3ns.
s0 (= y0 and Clrbar after 3ns ;
1s0 : RS_FF port map(r0,s0,q0,qbar0) :
Cbar {= not C after 3ns
x1 {= gbar( and Cbar after 3ns ;
yl {= q0 and Cbar after 3ns:
rl (= x] or Clr after 3ns;
sl (== y1 and Clarbar after 3ns:
rs]l (= RS_FF port map(rl,s1,Q,Qbar) :
end ms_data ;
entity COUNTER is
port (CLEAR,CLOCK :in but ; A0,Al,A2,A3, A4,
A5,A6,A7 :out bit) ;
end COUNTER ;
architecture STRUCTURAL of COUNTER is
signal TEMP0, TEMP1, TEMP2 TEMP4,
TEMPS5, TEMP6, TEMP?7 : bit ;
component MS_FF
prot(ClIr,R,S,C :in bit ; Q,Qbar : out bit) ;
end component ;
begin
10: MS_FF port map{(CLEAR, A0, TMEP(,CLOCK, A0,
TEMPO) :
11 : MS_FF port map(CLEAR, A1, TMEP1,CLOCK, A0,
A1, TEMP1) ;
12 : MS_FF port map(CLEAR, A2, TMEP2,CLOCK, Al,
A2, TEMP2) ;
13: MS_FF port map(CLEAR, A3, TMEP3,CLOCK, A2,
A3 TEMP3) ;
14 : MS_FF port map(CLEAR, A4, TMEP4,CLOCK, A3,
A4, TEMP4) ;
15: MS_FF port map(CLEAR, A5, TMEP5,CLOCK, A4,
A5, TEMPS) ;
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16 : MS_FF port map(CLEAR, A6, TMEP6,CLOCK, A5,
A6, TEMP6) ;
17 : MS_FF port map(CLEAR, A7, TMEP7,CLOCK, A6,
A7, TEMPT) .
end STRUCTURAL;

Il. vHDL X| & &t

2 A7 FEd Ae@F[2™k1]e 471
VHDL2CDFG A§47], CDFG2VHDLAA 7], 4
7l g 7S] Jew AlEdolHE obF M
HA) gtk Aa8F ] ALe ETRI(FZHAF
AAdpa) et gHste] o EA47]9 VHDL2
CDFGX4 7], CDFG2VHDLAA71& W&t i
ETRICI A 7itel CDFG @4718 AZA3o 14&
Ag FASET B Folde 8wl Add A
849 & =7EE 7IEsa ETRINA Add
Fg71e Fugdoz Jeh Ao 19]

1. 247|

47 AHE8 ol A € VHDL 22 1¢ S
Qg oz ol TEHFI guHFT S Y} ¥
ASTHEH 9 =g AAsA o, BA47]9 7
Z2 [295]q Yehidr}(26,27]. £47]1= VHDL
o] A (faullset) S Y& gron, s UNIX
o] Axde] FAET LEXS YACCE ol &3ld
759l VHDLS BNF 38 YACCS 98¢l
LALT(1) & o wgsdn, ey R, A=

[-’1‘-!;-’3'.9.+°|31!.’§-F'd.‘9%ﬂ°l§‘&‘$‘-¥ﬁ3

ASTAIA R, oju) 7 Abrd
Lexer
I 47
Parser 2= 417

[ 273 (ASD I

a8 5 #4719 22
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HolB WA E-, ou|HAl £, AST A F o] ¥
#=12ich. VHDL AaMAbere] LALR(1)& 371709
FHT A 1150709 stateE FAEH A, AHEEH
ol TzAHoE HAH s=dojd sl A5 WA
¥ VHDL =218 HdAIE st=giojo A ALgd
PE Z¥VESS ENTITY2N T2y yehd
th BM7le o8 ¥ A9 ENTITYE X §sin
Ae T2 P S M F =2 s,

QlI>EM7|25E MME D flip-flope] AHEIE|O
el Z7t1E ¥

/1:2,1x_283, as_1:340(1), as_1:4, 1s_294, as_1:5, ,as
156, 1x.282, as_1;7, 1x_340(1), as 1;8, 1x_343, as_1:
9, 1x_314, as_5:10, 1x_356, as_5:11,, as_5: 12, 1x_357,
as 5113, 1x_343, as 5:14,, as_11:15, 1x_343, as_11:
16,, as_11:17,, as_14:18, 1x_342, as 14 ;19, 1x_292, as
_14:20, 1x_340(4), as_14; 21, 1x_340(5), as_16:22, Ix_
342, as_16: 23, 1x_312, as_16 ; 24, 1x_340(4), as_16 ; 25,
1x_340(2), as_17 ; 26, 1x_341, as_17: 27, 1x_340(3), as_
17/

2. CDFG(Control/ Data Flow Graph) & 2|

2 A7oq Peojg CDFGE 49 #& 44 2
25 AgT2Y 54& 713 HAE Y9 Ho]
e} #4o|ty. CDFG& VHDLS dEJE (entity)ol
et def#Holarlg FE7 obF19 A (archi-
tecture)oll tig3he 4 71E FEo2 FAEY
[23].

AR Aol & 7IE FEE T mEo] o5 A%t
Aate 7eE deilE RozA 429 das
E54¢& 71€s g 9 golRe2rt S
W, gtolEeje] o] o]§ 3 Ad YRE ¥o| UEtd

=3

A

RN

g Fled e MR FYsE REY AR F
A3 22 & vepdc, §471% # 52 NODE, BE-
GIN, BLOCK, BRANCH, JOIN, RETURN,
EVENT ENDEZ2 FAsn £ &3l et
v}, o]5% NODE, BLOCK, BRANCH, JOIN
RETURN, EVENT £3-& o2 ul¥3ld veld
4 9lth, NODE #&2 ¥4, d4tr)s, Al e §9
=g g ARE A3 A3 Rtk BE-
GIN #3& NODE #g4o 2 Ao i AL
2 2837 4§ YRtk BLOCK 342 ==&
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272 282 Hlole W A(data path) g4 Rl
2@ o]g¥rt, BRANCH E&3& ojWlE 97

(event read)E ¢lnlsle BAL 84, AL&AI7F 7}
& ¢lo)o)E-(enable), Q&Y E(interrupt), €}

E(start) @ ZF AoJAT T AT 5& ¢
Eol&u) o]R%ch END #32 NODE #3202 A
o8 xrEo dAre FRE7 §F LRoI[23].
CDFG ¢l 723+ (d6yaKd 7> Vel At

A R4z Aedola sl&ol WA e}

1, g 71e0] UFe vebdeh[296].

(QleH ol & 71 &)

(&4 71
(BEGINA)
(NODE#A)
(BLOCKA)
(BRANCH#H)
(JOINA)
(EVENTA)
(RETURNH)
(END))

28] 6. CDFG 9] AM +4

3. VHDL2CDFG 47|

B 7oA 79§ VHDL2CDFG AAIAI /&
39AR F3o] Hx& AAsAH23,28]. W= 1
3 2 201 CDFGE 443871915 glo|BE0| A
AE 3 A 304 o] Blo] EE & o] 83t ¥
Eygle] CDFG 34L& AAF A7 +x=
[z297]9 2eh

ol & A7 HolE WEY wiom HAH
om ekesp0eielel Cxaagor FAEQT)

{oieyVHDLE 71&E X717\ VHDL2CDFG A
17|48 O|23l0{ COFGE HEHS! o]
---VHDL =213
ENTITY Full_Adder IS
PORT(A, B, Carry_in:in BIT
Sum, Carry_Out :out BIT) ;
end Full_Adder
ARCHITECTURE Behavior of Full_Adder 1S
signal S1, S2, $3: Bit ;

Hel 344
[S I

o441
(22) .
BRANCIL
CDFG 4|
(A7)

712] 7. VHDL2CDFG 447 #+4 %

begin
S1<{= Axor B;
Sum {= S1 and Carry_in;
S2¢{=AandB:
$3 {= S1 and Carry_in:
Carry_out {= S2 or S3;
end Behavior

--- A ¥ CDFG
(DEFUNC Full_Adder
(INPUT a 015, b0 15, carry_in 015
OUTPUT sum 0 15, carry_out 0 15))
(START Behavior)
(FUNCTION Full_Adder.Behavior
(NODE
{1VARa015)(2 VAR b016)(3 VAR carry_in 0 15)
(4 VAR sum 0 15)(5 VAR carry_out 0 15)
(6 VAR 51 015)(7 VAR s2 0 15) (8 VAR s3 0 15)
(9 OPS xor 0 15) (10 OPS xor 0 15)(11 OPS and 0 15)
(12 OPS and 0 15)(13 OPS or 0 15)
(BEGIN B1)
(BLOCK B1
(9_015:1_015,2_015)
(6_015:9_015)
(10_015:6_015,3_015)
(4_015:10_015)
(11_015:1_015,2_015)
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(7_015;11_015)
(12_015:6_015,3_015)
(8_015,12_015)
(13_015;7_015,8_015)
(5_015:13_015)

(NEXT END) )

(END Full_Adder-Behavior))

4. CDFG2VHDL A4 7] ol

2 Ay pEE @R[ adgl]dE sts
dol 448 CDFG A7 E FME A + 2
= 8735 A3} 44" CDFGE v}A] VHDL=
WME7H ForA AAE st=9ole &4 3 docu-
mentation) ¢ 4-8&3b¥l VHDL Al E#o|eolA #
Zo] 7}s &t

A" CDFG¥ VHDLE AA43t719l3] Ho]l &8
el Rtg vz Ealse vhA VHDLE 437
A8 =3 rH(24,29]. ol $ CDFG2VHDL 443 7
o] re 2 AR FAFE A=Y # =19 M CDFG
TEE FE5o 2 "HolBol HgsiEan o 2200 A
€ ol#id HolEE & o[ &35ty Heod VHDLE A
AstA "o Al2a"e] A FAL [2d8]w
Fag=

Hol 34447

VHDL A} A7)

712) 8. CDFG2VHDL 447] 74 %
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MM B 0250 VHDLE Bi1&8t off

-- 8¢ CDFG

(DEFUNC mux 0 0
(INPUTi000,i100,i200,i300,a00,b00
OUTPUT q00)
(LIB STD.std_logic. ALL)
(FUNCTION mux.behave 0 0
(NODE
(1 VARiI000)(2VARi200)(4 VAR i300)
(5 VAR a 0 0)(6 VAR b 0 0)(7 VAR q 0 0)(8
VAR sel 0 1}(9 OPS=0 0)(10 OPS + 0 0)(11
OPS=00)(120PS +00)
(BEGIN B1
(EVENT B1
(110 0 0 MODE CHANGING)
(211 0 0 NODE CHANGING)

(312 0 0 MODE CHANGING)
(413 0 0 MODE CHANGING)
(5a 00 MODE CHANGING)
(6 b O O MODE CHANGING)
(NEXT B2))

(BLOCK B2
(8§ SEL 0 0; CONST 0)
(NEXT B3))

(BLOCK B3
(9=00:5a00, CONST 1)
(NEXT B4))

(BLOCK B4

(COND 9 1,NEXT B5)
(COND 9 OTHERS, NEXT B6))

(BLOCK B5
(10 +00:8sel 00, CONST 1)
(8se100;10+00)

(BLOCK B6
(11=00:6b00;CONST 1)
(NEXT B7))

(BRANCH B7
(COND 11 1,NEXT BS8)

(COND 11 OTHERS, NEXT B9))

(BLOCK B8
(12+00:8sel 00,CONST 2)
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(8sel00:12+00)
(BRANCH B9
(COND 8 B00, NEXT B10)
(COND 8 B01, NEXT BI11)
(COND 8 B11, NEXT B13)
(BLOCK B10
(7@00:1i000)
(NEXT B14)
{BLOCK Bl11
(7q00:2i100)
(NEXT B14))
(BLOCK B12
(7q00:3i200)
(NEXT B14))
(BLOCK B13
(7q00:4i300)
(NEXT B 14))
(END)

--- A4 ¥ VHDL
USE STD.std-logic. All
ENTITY mux IS

PORT (1Q,11,12,13,A,B:IN BIT:

Q:0OUTBIT):
END mux:

ARCHITECTURE mux-behave OF mux IS
SIGNAL SEL : INTEGER RANGE 0 TO 3:

BEGIN

B :PROCESS(A,B,10,111,12,13,)

BEGIN
sel{=0;

IF (A=1) THEN sel {==sel+1: ENDIF ;
IF (B=1) THEN sel {=sel+2: ENDIF:

CASE sel IS
WHEN 0 =)
Q<¢=10;
WHEN 1 =)
Q<=11;
WHEN 2 =)
Q<(=12:
WHEN 3 =)
Q<=13;
END CASE ;

END PROCESS ;
END mux_behave ;

Nd 8
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