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Abstract

This paper described construction of CIF and DXF parser using YACC (yet another compiler
compiler), in order to plot CIF, and conversion of DXF into CIF for geometrical information of

AUTOCAD. It is difficult to construct parper for
which has possibilities of extensicn, and to varify

input with complex grammar or with grammar
the validity. YACC, a LALR parser generator,

is a effective tool in these works. Also DRC or ERC can be developed quickly using primitive CIF

in this paper. So, it is practicable to design IC at PC
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without expensive workstations.

CIF, GDSIIL, FDR, DXF,EDIF 5% &4 b o]
2] g oie{ diojelE Alele] Ff+ =¢ L slch
99 3= %F CIF & display, plotter, PG file. DRC
59 ¥ ez ALESEE intermediate code & & A
A AAAe g el ol ok B AFoqe
CIF £ PCAol4 48 + AEHF CIF &% DXF ¢
st E A zeta 4% HES FYsch o] E 4
2] YACC (yet another compiler compiler) & A}-&
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+ IBM PC ¢ XENIX, UNIX V 2} DOSAollA] 4
@5 AUTOCAD & AF&3}gichnnoe)

0. ztMolz

#HAelzk 74 (grammar) o] W& dof (language)
7 B 4 e £E# (string) & WolA =4 ¥
T % (parse tree) 5 =3+ AL =i}
tree &= AA o 2 229 W) 7]+ FE(derivation)
o &fal4 o]FojxA HEd fFxee #xl Fx
(left most derivation), -+% % (right most der-
ivation) & ¥ FF7} o0

s o] AAF R+ ADFEE e

i) o g8 oo+ predictive parsing ©| &t o]
g Z& LL sjAlolz} gk fof= itz S
£¢ 48 ALg e bottomup I8 olE A4bx
9ok, LL ®ob o odubel $9-e 34 4
%+ LR s 5& 23] B

parse
[s]
m
0
Ry

top-down

-

1. LR(left right) s3]
LR =4 742 718 Yels 2E8Zo s oy
X 23%5kA] ¥+ rigtht sentential form 2
prefix ¢l viable prefixes & ¢14] 3= DFA (determi-
nistic finite automation) 5 74 sled uhEo) i}, o)
DFA+ Fo12 £ 9 viable prefixesoll A3t valid
items & #oldq FARC} o|AL A2 2E  con-
text free grammaroll A& 5|vj LL #Zxjxc} gub
Ao}, LR 3tH 9 FH2ZE o= § #3742 #
=X Fdlo] AAlelsl:= LR(0) 35252 CLOSURE
9} GOTO &5+ ol&s s4F +4sl= SLR
(simple left right) I} 2} SLR o] &AL ®.95)7|
28] =2 lookahead ¥ 4 & Elw] g F7}13)
R(1) &%22 FA s} CLR (cannonical left rig-
ht) 2}41, CLR Z}A 2] space & Z°]7] Y3 core
38012 33 LALR (look ahead left right) sh41 &
"75 gl 28l 12 LR 349 5ot}

il

r;‘ﬂ
kr

Al
I:l

o it

O

m\n

Driver Routine
—— Output

(LR parsing program)

=

L Action I Goto —I

J%11. LRI 28
Fig. 1. Model of LR parser,

2. LALR(look ahead left right) ¥t4]2] FA4
i
A1 LR(0) %574 %ol lookahead 5 37}gte},
e ohest ek,

1) XAe]
(A—a * Xb,a)lt (A—aX * b,a)

2) E Aol
(A—a * Bb,c)] = (B—*r T) o]
B—re A4, TE ohes] A9o] dx
T4 et

a. FIRST(b) 7} dd =)
b. b—E 9w ¢+ d7} Hc}
chA2  ebAl 1 9] W o Faiz LR(1) =23
-!é_

AL L7 2e A £F $H core £
@7e,

WA A2 o) FRES ol feo] 4 wol2
¢ et
D (A=B*acb)7t 4ul 1ol 9w 4

e Ioll4 elu]d aol oia) SHIFT(,a)
7t A Hrel

2) (A—=B™*al7t 1ol & i, En|d a
of ]3] REDUCE (rule number) 7} $l
A E2 g4 2EF ALl sl GO TO
(I, left symbol) & Fc} &>

28 2+ lookhead 5 & W o] s x|t}
[I. YACC(yet another compiler compiler)

19700 %= S.C Jonsoneol 2|8} Awxl YACC &
B FRe 2 qE e 2497 A w72 A4
£5% LALR 344 *8*471 I YACCHH A4
S o4 Hol B FEER dmelse g3}
Zch s

1. 314 Hlo]E W ~¥

AubH]l zh4] ol B-& zb A o|A| (stage) o4
Ble]'d A& (terminal symbol) ol & action (shift,
reduce) I £ 2] left symbololl whe} 7}A]E stage
Heaz FA5h YACColA] o] 544l ®jo|2e] T
A& accept Ml Hl°]E, action HolE, GO TO
elolE, 2 AlE o] Eo]E, check, definition 5
£ ¥ 8o U vld g Hojlrd w AL
maxdepth & Zo| 5 Zte U9l wid2 sojglr}

OL_EE]‘E‘

= 022 Azsted g o}Fx gl
| LEX FrlolA ol&$ sht ol Al ge) A
= zhop 2ulollA shift & 2
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a is generated
foritem A»WX.Z in GOTO(L, X)

Lookahead propagate from B #R. S

inl to A~WX. Z in GOTO(L,X) *
a7l 2. A 5l zodwtAl Jookahead %52 3
TEL
Fig. 2. Flowchart of discovering propagated and
spontaneous lookahead.

o1z, reduce @ AQl=|-F HAAZch shift 2 wlol=
yyact 8} yypact Hlo|E-& Al&3lo] ofg Al AHw
2 o7, yyahk HiolEollA ZulE= A shift 7} o]
iRl #eldlth, Reduce Al A _‘EOIHQ} 2~ el
value Z2lE] & reduce S+ TFAe] 22X gl
AlE ek ZhEA17] 2 (pop off), GO TO Hlol& &
ol 1 Aejg Zoh =¥ reduce A #FL A5
£ e HE9 caseol wal #Edc)

2 F WA 2 F HeE YT Feloz Zio
of A& s Fo] slof HFriAe Fo] ofFul 2
8¢l reduce SI™ accept Hof I} = 08 2lE &)
o 3%3 FelolA 277 glo] Ao 2ty =
+& o3

o33 28l4 o 313 F 204 CIF 9 7t
g oo} ~®jo] F2 olE Birh

3. YACC 9 +4

) Ble] F2
YACC 3}9 -2 declaration. translation rules, sup-

porting C-routines & A|4-F-2 g 4 5lo] Qch,

t)olel H ol 2jF PC AollA1 9] IC slo]o}-x g el A iol 3
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g AT 109
cifFile . commands endcommand
(X) (Y) (Z)
commands . command
| commands command
(W)
command BOX (h)
| POLYGON (p)
endcommand  E (e)
3 3. CIF 39 YACC 7=
Fig. 3. YACC description of CIF file.
1) X — YZ
2Y - W
3y — YW
4} W —= b
5 W — p
6)Z — e
4. A W3
Fig. 4. Rule number.
E 1., 2" T3
Table 1. Operation of stack.
2 &) A | % |
(1) 0 bpbe $
(2) 0b 4 pbe $ W—b
(3) 0w3 pbe § Y =W
(4) 0Y 2 pbe §
(5) 0Y 2p 5 be $ W—p
(6) 0Y 2W7 be § Y - YW
(7 0Y 2 be $
(8) 0Y 2b 4 ed W—b
(9) 0Y 2W7 e Y - YW
(10) 0Y 2 ed
(11 0Y 2e 8 3 Z —e
(12) 0Y2Z6 $ X—-YZ
(13) 0X1 $
(14) accept
declaration
%%
translation rules
%%
supporting C - routines
NE “$$7E Ee v Tkl BAH S4 7o)
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Table 2. The parsing table.
STATE ACTION GO TO
b p e X Y W Z
0 s4 s5 1 2 3
1 acc
2 s4 s5 s8 7 6
3 re r2 r2
4 r4 r4 r4
5 r5 r5 r5
6 rl
7 r3 r3 r3
8 r6
3, $iv 22d iAo HAS(ED B2 vF
) o] BelEo)l= Zholw, F709 productionol] £
gk YACC 2| 9|83 #5382 of&a Frct
expr . expr ‘+’ term{$ $=31+83:}
| term
2) Ambiguity & Conflict &1 * &
olul Alg=4lolt} dangling if else &3 & &3
2785 £33 (ambiguous) & FHHHNE ol
Fc}, o] AL mtA AAA] shift/reduce Yt reduce/
reduce conflict & 2 ozlch olal FAE sHHs7]

uol-xl

rlst YACC oA w3 32 gkt
M 2 shift/reduce conflict #] default action
2 shift 3l3, reduce/reduce conflict A] olA 2}
Aol ute} reduce et
EA2 oAzl A4 %left, %right 2] reserved
word & A}-2-3}e] associativity @ reduce ¢ $AI&E

A% AT 4 YA ek

o)

) 259 AE
A EE T Fr WAsldels spAlg Febsl
A ekx A A Y& error 2l reserved word

=2

al
S AEshed,

At
stack 2 pop &t

o] —‘E error 7} Aol

=3} error ol
AAshd, 544 *]-rEi a2 2R e
kAl g

A,

al o
'

) 7}.7]
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N. CIF 2t DXF 2| 29

1. CIFY &4
Mead/Conway 7} Niklaus Wirthe| & 7]34o

2 3383 CIF Y +&+v 23 Rk cifFile &
command ¢} endCommand 2 T4 5|2, command +—
AA o] 28le] £2RE o} + primCommand 9+

E A3} tokens

(1128)

BETIRERNE F 258 % 9

4 Reolg $% command EE o] Fo{Alrt
Command ©}| <73} boxCommand, polygon Command
52 AN 29} Fx9 dagF
ol FolA glrehlY

CIF ¢} command S YACCol =A ##st7] sl
A, ohge] A s ok

A A, SL£ES I 4
gle v g primCommand & 4 A 2E 28 command
E-2] ul¥ (recursion) ©.8 F Ak

A4, IAY A&ES Y8, 2/FAHYZIEE com-
mand & primCommand A}ololl @&},

E prim-

AL

vk O
6T AT

nl o

8T &

=

command & $3 3]

lprimCommand :
| IprimCommand primCommand

€

| lprimCommand error

A= EZozE SYSMNAME, INTEGER, CO-
MMENT, SEP & #3x, LEX %Elo4 £z
olw) INTEGER, 4%a 9 FA4Z27t ofd AL
3 ZA2 alelsiA sfglon, HAHA YACCREE
o B2 »rhsieh

T

a

2. DXF ¢ &4
DXF o} A=l

table section,

stz

blocks section,

 header section,

entities section,

end of file 2 thAl section &2 FAFo] AUch =
g ol 5 Z7e o 2§ FEFE oA
= Header section & 2@ of] B3 YupHgl Ax s}
Z2x5lo] 9l 3 table section & A #H, layer, style,
viewoll %3}t ®lo] o] glc}, oo wbz} HAl dxfFile

< 7322} blockSection 7 en-

gl

entitySection o] 3+

titySection ©| U+ F7kA A2 g F 9
BlockSection2 A]z3} 28 ogle Aol Alolof

718 €9 block ¢ z 4 (left recursion) 2%

T4 block o2 FAEA & et 22 ol vt
9 block 2, EZ2c2¥E z3E o] 3o AHu
9l drawCommand (TRACE, LINE, INS -
ERT %) 9 # g o2 o|Roix &
sz A el

o

Za

wlu

drawings =H&

3. Primitive CIF

Primitive CIF &= WXl A& Z3sled A<
T2E olFE CIFE ANy 242 ¥4 74°]"+.
2 =3l Box command 3HE ARE35le] 84
< Jehiich, o] Box command & A A #HAle] -?4
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V. CIF 9} DXF ASHES U8t WEAMX

CIF ¢ DXF ®i8he o|n] 4Asd Fxo] 7453

W, Yo $¥old sk Heh CIF 9 DXF 2
dole} Hel: ¥ 33 7t

E 3. CIFS} DXF stele} o]l o
Table 3. Data format of CIF and DXF file.

CIF DXF

DS BLOCK

C INSERT

B TRACE

P LINE

MX X scale of INSERT
MY Y scale of INSERT
R angle of INSERT

1. CIF ¢ primitive CIF 3
CIF command & # 2] 8h=d] 31o] A action-& BOX
9} POLYGON & Aelsta vezle A sjdAl &
WEE sz, 3F CIF & AA =AY $x 9
primitive CIF 2 v}#7] 48 CIF9 +
AAA A}, ol E YA AA layout
Felo Y3, A Ao 4%
ot
A o
ubg

Do
s

=
E3

worr
In

main ( )
o2 =i gdo &= E
AR5 Hgs719 CIF 9
function 59 AZE A& MNE el
gho] ol link skl &4 A skAch
A= HA A A
7t sl ol W2l WaEol thal  extern
s Fich!” 28 5+& CIF ¥ DXF dlo|e}
el , 286 -2 CIF 2 primitive DXF
=5 Jepd ztelch

b e ot
52 afn 4z O e
fo fo Ax

o
oo

=

o

R oo >
ofl I‘f‘-’a

[
—_

M o i omju e
ol

E oot > L
e 2o e
du

o

E=N
=

2. AZA F2E ZE DXFao ¥

DXF i AlZdql dle|e} 2% Z3 o] CIF
o} frAbabAl Hal Al A4 el Call Balole] DXF
Hete Aol FAshv %A mirror o) #8o] 7} DXF
of = glo] INSERT 9 X,Y £ ol €855
#Holol 2t Foll AASEE Yok (27]7) o|RE A
Mgko] Hojzx|x Auldd Az71& gigoz wE &
5 € 4 gk = CIFeA A" Ag 723
o & 4 3ich

3. DXF ¢ CIF #3
DXF 2] CIF 32 Az 2F Al ARE v)g

tlolel H gtoll o3k PC AellA 9] IC sojolx =g e Aol 3
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@ A7 1
W —
(ex,cy) direction
L
CIF® #e

B length width centerx contery dirx diry;

a3s. CIF &t DXF 3
Fig. 5. Format of CIF and DXF.

Cell define ?

main{ ) Make function
true drawing in that associated with it

l ]

[ Compite and link with uility function

J
=

Primitive CIF as each layer ]
DXF conversion

CIF e 84 DXF #3 3&x
CIF to primitive DXF conversion
flowchart.

aBle.
Fig. 6.

b

a3 glofob s AL AL DXF HBA Y 7
9} fAbich 4% AR e 2ok

1) filter function &8 H°]E sectionT A|7A
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Start

INSERT TRACE

£ | [mracede] [mnserrae | [ Lnews | Wb rawing”

L No
lsmgle>_
Merge file

Yes
@ DS 71.% TRACEto BOX
Rotate orient tﬁ? ;hjl_e:m? ﬁ%ﬁ)){;‘
fne newbllanode=ON il
387, CIF S AEA F+2F 2+ DXF #H 3
Fig. 7. CIF to DXF conversion hierarchically. INSERT 10 C

conversion

st

2) WA HaHog Asiste] kel A o]EH A
W3 & #ll4] dHlolZol SEAIch 1882 #4H
ol €-g 3 dlojel Fxolc}

%9, e Wl

Fig. 9. Format conversion.

struct celllist {

char  *blockname |

int cellnum d) layer 7} A3 Fowd ZE 31| ‘\’%%4

POINT inso© v Az Aol Holsw ZAE et

’ struct  celllist next | e) A7} Fatslwd A, TFH o] glal=w w)) v} o}
4)oll A ARG dF2 std Aoz CIF

a7 8. si4slelE-g g dlelel F& o
Fig. 8. Data structure of hash table. A& 46

3) A5 53-S DXF 2 w37} Start
r
4) DXF ¢} CIF 2 matching

a) TRACE : Box

TRACE ¢ =138 =1A Box9} #akg 74} Filtering
& 5 olol We W saich ]
b) INSERT : C
DXFolA A& 75 =#FE 71x3 ooz Registering of cell
71E4 zero ¥QEZ Z3 Qe CIF & H l

#al7) Slala e ohe odabe] Wt
cell Z#3F=INSERT #3%—INSERT base
2%

c) ROTATE @

Format conversion

Walelat H9uk HF doerm2  angle
direction &2 WHatslgdet 27l 9o epl 12010, DXF to CIF AA 32%
At Fig.10. Total flowchart of DXF to CIF,
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V. 2 & . & &

Zzao| st UL aA Arixlz RER & PCAoll4 CIF {19 32 A28 adlelobx
ULt YACC & Ab&-stm g upa] l)l#o] uf$- £o] T 4 3UxE 3lx, AUTOCAD 9 =&ol W3l in-
Y, e o] At A4 H Fol= FFAA terchange form<l DXF ##& CIF & w¥gsl= =
ol 3led 5l22 Ak 7he 2 A gk 4 glolu 2adg A ddch ol E F84] YACCE AHg
w3 o] g 790 BwE o Falx A I sto] B Hefzol W =l Py state] wi$ &
H g Ul B oEolA Aurd =g oaale sie ol il el AL 44 4% & 5+ Ud
EE 28 119 ch zela gy stabe] folAat Babstm ol

AL He e 2 Zz o A adHdor
e 4+ g8 ¥l Primitive CIF & £84]

712 2 DRC (design rule check) Yt ERC (electrical
rule check) o] o] & & 4 QUx & =Tz aalg Hu
stodct £ =% CIF-DXF 435 wHalzgaelo

PRIMITIVE
CIF
ACAD DRAW ‘@.

EES R A ANtz LSI&F AAE ©4 workstation o] glolx

ksl AT 4 Aok deoz ojzid AWE ol

AeA 32 & DRC, ERC, Circuit Extractor 59 <47} 7]
o o},

O8N, AxA Zzza@ HA8s
Fig.11. Total program block diagram,

il
Ju

HE51. CIF 9 34

%start  cifFile
%token INTEGER SEP COMMENT SYMBNAME BBOX
%union {

long Lval ;

struct {long x,y ; | pval ;

char svall20) ;

}

%type (Lval) integer sinteger INTEGER layerName
%type (pval) point path
%type (sval) SYMBNAME
cifFile 1 /% empty */
| emptyOrSEP lcommand endCommand empiyOrSEP

lcommand T /¥ empty */
| lcommand command

| lcommand error ‘.

’

command . primCommand
| defDeleteCommand
| defStartCommand lprimCommand defFinishedCommand

(1131
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lprimCommand : /* empty */
! lprimCommand primCommand

€.y

| lprimCommand error
primCommand : /* empty */

| polygonCommand

| boxCommand

} roundFlashCommand

| wireCommand

| callCommand

B-Z2. DXF9 ¥4
%start  dxfFile
%token DOUBLE SEP BLKNAME END BLOCK BLOCKS ENDBLK
%token LINE TRACE INSERT ENDSEC ENTITIES LAYER PTVAL
%token OTEXT LNAME SECTION IVAL COUNT XPOSN YPOSN
%token APOSN NAME

%-union {
int ival
double dval °,
char sval(30)
struct {double x,y .} pval

}
%type {dval) BOUBLE xvalue yvalue
%type (ival) XPOSN YPOSN
%type (sval) BLKNAME NAME
%type {(pval) cPoint
%%
dxfFile 1 /* empty */

I entitySection endCommand empty

| blockSection entitySection endCommand empty

B

blockSection : blockSecDef blocks endSecDef
entitySection ! entitySecDef drawlngs endSecDef

’

endCommand : sePertr END

blocks 1 /* empty */
| blocks block
| blocks error sePertr

block . Fblock Sblock

»

Fblock . blkDlc setLayer gCode BLKNAME unknown cPoint

(1132)
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