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A Visual System Having a Spatial Parser Generator
AKIHIRO BABAt and JIRO TANAKATt

Visual programming systems and special purpose graphic editors need to have spatial
parsers, which analyze shapes and configurations of figures, because they treat figures as
visual languages. However, creating a spatial parser for every system is a difficult and time
consuming job. Main purpose of traditional spatial parsing algorithms is analyzing figures,
and few of them execute the statements according to the result of the analysis. We extended
a spatial parsing algorithm CMG by adding the concept of “actions.” We can execute the
statements using the result of spatial parsing. We have actually implemented “Eviss” system.
As Eviss has a spatial parser generator, it can generate various visual applications, if provided
with grammars and actions for such applications. In Eviss, users roughly define grammars in
a visual way at the definition window at first. Eviss translates them into CMG form. Then
users modify them and write actions. After that, users draw figures which should be parsed
at the execution window. When spatial parsing succeeds, Eviss gives constraints to figures
according to the grammars. We show three examples which denote visual applications can
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easily be created using Eviss.
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Fig.1 Computation tree.
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B, FOMOFIITFERETIEPN TS,

INERA DR CMG TRTERDE Ik D,

1:node(string sort,point mid,

2: integer value) ::=

3: C:circle,T:text

4:  where (

5: C.mid == T.mid

6: ) Ao

7: sort = {string "number"};
8: mid = C.mid;

9: value = to_int(T.text);
10: A

11: display("@sort@ was parsed.");
12: display("value = @value@");
13: }

14:

15:node(string sort,point mid,

16: integer value) ::=

17: Ni1:node,N2:node,Li:1line,

18: L2:1line,C:circle,T:text
19:  where (

20: Ni.mid == L1.start &&

21: N2.mid == L2.start &&

22: C.mid == L1i.end &&
23: C.mid == L2.end &&
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24: C.mid == T.mid

26: ) o

26: sort = {string "operator"};

27: mid = C.mid;

28: value = {script.integer {

29: @N1.value@Q@T.text@ON2.value@}};
30: ¥ A

31: display("@sortQ was parsed.");

32: display("value = Qvalue@");

33: }
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X (ARS8
number was parsed.
value = 3
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FORBHEEFEOBUENMEL T 5. script 85 %72
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tpoint wid 4.mid
fstring kind {stving operater)

attrs

Egimteqer valvue {script.integer {expr #2.value?0h.textRe3.value2}}

s “Qkind? was pavsad
puts “valve = Bvalned"

action

slements hcivele

S avp clese B.start Jowid
fivp_close B.end 4.mid

vp_close 1.start 2.mid
vp_close L.end 4.mid

vp_close d.eid S.pdd

rext i ey 4.immercolor {string geeend

M3 CMG AJI#B

Fig.3 CMG input windows.
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3.2 CMG DOBEH7ITY XL

Spatial Parsing ® 7 )V I X 4121t CMG I2f1)&E
DLDEFHA LIz, BROFHFADZHIZXE14) D7
VI XLEBIFHL, BECHATL. sBZ2T))
EIEIA5 ) v 7 CTERETA.

procedure Parse(t)
AddToken(t)
for each SCC in order do
repeat
for each rule R in the SCC do
EvalRule(R)
end for

LiCRET

until ParseForest is unchanged
end for
end

N7 LFBAN ENB L TIZA Y 7))
AV F VIS TONB T VT XL TH 5. Parse-
Forest S HEDT — ¥ R—AThHbH. SCCII%E
EHB DT — & R—RT, SCCH TIHEVRE O
TRHER 7200 ERRB P ONEICERSATW
5. T & AddToken ZHBHFEDT — & N — AT
52 oNHBXE t ¥ FAT200THS. Fik
& BEvalRule l 34 BHH R %o TH /- & KB HFE
% ParseForest \Z#&A L, EFRICH WL N-HBHEGE
% ParseForest " HLHIRTHbDTH 5.

3.3 BtHITOERE

RETIH, FWEDL I L THERMCHBLRT
DPIDVTIHRRS, FHTRERL % CEROXF
WXy 4754 54KT, BEFEDLLLDIZA5 )y D
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Table 1 Internal representation for the rules.
&R i
P(p-id.name) B RO £ B

R BEOEIED Y A b
RIPHELSHIT S Nz L ELTEND
action

BEBEDHEMERN ) A T

MR EROBHMOBK D) X b

P(p-id.attrs)
P(p-id.script)

P(p-id.var)
P(p-id.constraints)

FID, R ##MEFIP L LTn5. POFRFROE
FERL1DIHIThoTwE, 727201, pidid 1D
DEFHRANATT oM id TH 5.

BRI 12 1E SkyBlue ' 0 C SFEIC X 2EEIC
FEMZ, % Td OB TA VI 72— A%
Rl L, AL, 204 72— A% AT Tel
» 5 SkyBlue DEHLHWEZHRIETE 5. BHROH
i, 1ERK, B, HOEE, E2B5, BeEs,
% EHH%. SkyBlue DEHITId (BUF, c-id), 18
BliHoTwad, Ble U CI3BME, FE/hEa i,
XEFIEL, SR (x, yEBEOM) 2FEELTWS. £
7o, HIROBREICIE, TER, HIBR, L TWEEREK
D c-id %185, REVHA.

BEECRRRPEEOEEOMEY SkyBlue D%
BETHIETERUEDEIE D72 L & OHMMHEHE
% SkyBlue I2fThb¥ TV 5. c-id iZXBEEDT — ¥
NR=ATH5DIRFINTNA. D ORF, [fid
BHE] oL LTV, 22T, fdd 3IEBEED
dTHbH. AL, 38V fid #FBONBHED
[mid] v EH%iE, D(B.mid) ICX-oTHEEN B,
ZORBEDOMEEENL, cid % VT SkyBlue DA
O, MEBAZLIZE>oTHAILNTES.

BRERL 5 5 RBHEERICITRO & 512 L THIB
e 5N 5. EvalRule H CIXRIBEEDT — & X~
ADIHAED DN HELERERL LT, £RHR
DF—F N~ P B AHHEFHTHLEIPF 2y
7E8N5. BRERL % 5XBHEFERIC SkyBlue i
Lo CTEBRICHBZRT O P OFADHKIHZ S
N2k X ThoTRE SRV, TRTOHHINE &
Nl BIOAF-RBEEL L TERIWL LD
THab. LIdoT, TXTCOHPIHA sz &
|2 SkyBlue 2 & > CEBRICKIBEERIGEEONS
REFHOYAL Cc ZERHL, P OHBO ) b/ S
NTVWLLOPLIEIC CIZMZTWE, FzioilH
EN/-HNBEELZ D ICEATALEZELDTCIS
%z b7z SkyBlue OFl# % £ T 5.

F S NI HEORB IR L HIC LT
W 5N 5. 3.1 HiTHk [1 DOBREZD
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BYEZa¥—3354], [HBHOBKRERD D script
P L o TH R R EARE], [EH] 03
HENFNIZOWTEZ RIThER 5w, 9, 1
OOBREZOBME ¥ — ¥ B, FrEE
HEOEBEMERTDHID% D(fi.ai-name), TE—L
TWEREZOREEOBEERTH D% D(H. a2-
name) LT 5L, D(fp.az-name) \Z A>Tz ¢c-id
% D(fl.a1-name) [CANB T LICE o TEBTES.
K, BEOBBEEDS script 8412 L > TH -
LEEEABE, TR FETEHL D L ERD
B2, €Nz A7 )7 PEREICE o TRRSETE
BRHEREBL. COBREEL L, script feFI2 L -
THZoN7M% B &5 2% /27% SkyBlue DL %
ERL L, 2O c-id % D(fl.a;-name) ICANDL T LI
Lo TEHETES., EHOBE, GionizBlLER
BV THr 72 7% SkyBlue DB EZER L, £ c-id %
D(fl.a1-name) (CANB I LIZL > TERTE S,

script $§4 % action H T Qu-id. a-name@ M X H %

JBHE (v-id 331 EHEEL D) »OEBROELF
LFIEELTICRT.

(1) P(p-id.var) O v-id FEHOBEZRLWHY HT =

LD fid B21BS.

(2) BHL%1B5. i aenameZDbDTH 5D,
(3) D(fid.a-name) 2L > T c-id 215 5.

(4) c-id Z AV T SkyBlue DX OfELX 15 5.
T Bl

RKETIEIERFOETHERT.

41 E 761

BEhFOETHIL LT, 23HIRLAEZIEEZTS
T7IVr—a ryeEEHEEHVHERT 588 % 8
RE, 72 L707 I 55FE L —FHORLE
FHORLEEDELBELZTIDELT LD LD
T, [==] L LTRMENFIZIZFELVEVIHYT
5 [vp_close| VB LT 5. T/, sort HF
number T& % node DHILH T, sort #%operator T
&5 node DBIIENVIT L —TRT I LIZT 5.

FTHFERT /- FPEERT L1010, ERE
12 (circle) 2 AL, ZOHLAFEICEL 4T
5 (text) ®AJIT 5. CHO2FLHTHERL,
Za—/3—® Generate 7*5 Make New Production
Rule ZE5 & CMG ANHEVHL. COBETY A
T A& o THREREROEEOMIZIE
circle

text
cEPN, MEEZRHOFH OB,

4.
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vp.close 0.mid 1.mid
eq O.radius {integer 13}

HEEEINS. 147H X circle (0) oHuls (mid) &
text (1) OHUL (mid) ASFIZT—BLTW5 L) H]
#FTHY, 24THUBBIZEBRIC AN N7z circle, text
R TV, B, FPNTVELFER, 74
N OEE L EOBRFHRETHES. ZITEHINLD
B ERLEROTHRT S, SOCAMEE
CHC node & EE, BMMELH T,
string sort {string number}
point mid O.mid
integer value 1.text
&S, 1478 sort DEMMES [number] TH %
Z &%, 24THIZ mid DBEMAED circle (0) DOHL
(mid) TH5Z &%, 317H I3 value DIEAT text (1)
DXTF) (text) LRLTHAHIEEZRLTVS, ac-
tion # & {MIZIZA- L 21,
puts "@sort@ was parsed."
puts "value = @value@"
EELL I CoRBHEESEEINS L, @
THINLMTVFEREOBHEOEICER SNk, Tl
DAVITYFIFESNTERFENS.
INTHERY / —FOERIFTET LI2DOTOMG
AT 4 Y FOEBLL. Y1 FOEHLBE
EF L 2R HEE T U7z A R R o ERE A E
LENs. FARICLTRETFIZ200 /- F 3 0%)o
TWBLDEEHRT S, )
VR L 7B B THV 2 02 ERICETT 5 &
& 213 FEAT A Spatial Parsing L72WEE (728 2
X 1) # AHLTw< &, Spatial Parsing DE—F
AT Auto THIIEFE A AN T 5722, £—F$ On
demand TH T A = 2 — /3N~ D Parse 2*5 Parse %
BALUN, BEREINTRESHEOEIN > TET
BOEIEH® Spatial Parsing SN 5. RICTXTAS
LT#% % On demand - F T Spatial Parsing L 7
&b e, REENEERS NS 720N action A7E
T8,
number was parsed.
value = 3
number was parsed.
value = 4
number was parsed.
value = 5
operator was parsed.

value = 7
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a4 /—-FELTOEH
Fig.4 Movement as a node.

operator was parsed.

value = 35

LFRRENS. —K Spatial Parsing Y5 &,
MBI ERICHHIRE o b, ETED /- F
(e 2R [+ &P RZ/—F) OFEHBE
BRI ETHELE - TEFOHIIEDINT VD
[+] LW IFEFIE, FRIZDENToTVDLEHEH
BETL (K4).

4.2 E 17 il 2

2OHOBIE LT, ERLAT 0 7 a5h &Mz
LE9%b0%HITAH. BAIE LTk 2.3 HITRL
bOLIFEAYRLTH LA, 33THUMEEZ XD X
ANEELZDDTHAETAH.

33: delete {@N1Q,QN2@,QL1Q,QL2@};
34: alter @CQ@ text to_string(QvalueQ);
35: }

CNIIERETIRRD L IR 5.
delete {Q0Q@ Q1@ @2@ @3Q}
alter Q4@ text Qvalue@

Fhi S delete FIREHFED A DY A+ 2 5ITH
D, FNOLEHEE»SHIBRL, BET 5 SkyBlue D%
BEHBENRTA2DD0THS. FiiE alter X
FHHEDId EBELLHLWEEZZTEY, 20E
% #23 SkyBlue DEDME % Z T - 7 4EICH S
THLOTHA. TNIZEY, BM sort 2% operator
THH L) BT node VW EINB L, D2LPoTWni:
200/ —Fk, 200KHINEE, HoFicErh
TWEHEFEEIEERICEERI oD (K5). B
HEDEETRNHORIBHEFEDT — ¥ X— A (3.3 #)
OEXBZIMTbhEVOT, AEOEREEE LI
FRENZ DO LEFLTLL—BHL T,

4.3 E1TMH S

3DOHDETHIL LT, action #FIBLTKY v %
EBX )% b0EHITH. MESEOER [Hod
KFFA P 2BV DREKRY U THAE] L L, ac-
tion 1t R VIZEBMINLTFFANTRENLT T Y

May 1998

HM5 MoHshz

Fig.5 Redrawing of a figure.

F—2avaeBRETAL IR TKDORY Vo 4V 2y
FEES] ETE. COLIRMBSEFERTAS
XY, MEHETHL [R5 | FREsShD L
HEBESNMEBICTRKDRY vy 4 P2y FAESL R
%. ZOBITIE Spatial Parsing # BAfET 2 RICR ¥
YA TY 2y M EOEBEMEIEDS RITHIEE S k.
BERHFETEHHEEZO L) 2O bEEL SE 27201
Tcl A2 )7 EPNWL7 7 A V2R LT
BOTENEFHET AL VI FREL>TWE, TD
BIEER T 570134 f70MAfE7 7 A1 ve 100
V=l (V—=uh® action 1¥ 247) ZEHRTIUT L
V., EffFIEEE ICRT. JopTIdk e BErE
HLLBICEFBIZ3IOOMEIDOTFFA A
(OFETFHHE), Spatial Parsing 24T o 725 R, #HIC
ERLETIANDPEMNIODEY T 4T 2y
FRERENTWSE (HOAELAE). ZOHBLEA
D [xclock] EEPNIRY V2L LZIAZED
TN = a SR SN TWD (ROATHNE).

5. MEMZRE

BHRIRELZHWEA Y57 va v 2EREL
TWALEDICHEBN LTS AMNDEREITIC L
IBTELY, BT FAP2OREERT S DITEE
LBbNA. TRIP2'O T 2 o0 h LT & M
BIEIZEoTTFFAIDOR, M5 TFFARAD
MEABETEELTHS, LHL, TRIP2 TIT A
BEOEN=VIHE>TTFFAL, IeERTLIED
ATHY, EILHFED X HIZ action #FEFTTH I &I
Lo TEBORZ )T M ERETTESLDLIT Tl
$72, TRIP2 T3 7 F A SREERT S & &I
BIAIC DV TNEBEZREL T A, 205hH LHE
B HgDS3e b s b Tid AT, EHFO L
HICHBHEEERN COBHPRERIZITE R V.,

BHHEIFTRTCEAZ EOERY 2R 2H W
C Spatial Parsing L T\ &, REHICHHE 525
& CHIFEEEE KT 503t L, ThingLab!?T
347 Y27 MEMOBESICE DN TR HE T L
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File Ediv Neode Graphics Gensrate

Eile xdit pede Graphics Parse

Beée K& ifesnpl
Fig.6 An example of button creation.

L, BT (BARRE) 2 chl{dTiiEgxL
HFHFE (Thinglab T34+ 7 V27 b)) % BHAER
THIENTED. ZDJER Spatial Parsing D%}
FIRHBATONENOEICB W TEHEETHSE
LW EEZTWS, LPLEYS ZOFETIEX
FEIFED W TR 2 B80T % i) Tk
HBVOT, oY=, B LT Y=Y FTHW
TREB L TCHIES 2 AW 2 LIETE RV,
SHBIDIDDFEDNG VAR EITERPEND
CEDHBEE RALEZONS.

FEATEERR 2 B W2 RBLT 1 718 Tl EFTTEE
R ER VS Z LIC k> TRENR SN2 E 2121338
H‘ENTVLEEOBRENFETEND L HICBETE
5., TOZETHREHET L OBELITI ZENTE
A5, BRFEOL ) ICHESEOEREEINTA &
Ecahwn,

6. &b I

AR TIIEEEFEOEOTERBHED12TH S
CMG ICA 7)) 7 SiEx FvC action DA% EA
L, actionf}Z®D CMG 2 W THIESED Lk LB
525 ER SN -NESHEONERELRE L)
AT A THEIE] 2R L. RHLTE CMG
O action DEA L EIEFICOWTHNR, BHEE
TT7 7V r—va r2ERT 58 %R L7

SRIEIEAVBEERELTo ALY a7 VS0
FSIVTUAT APPSRy Ly ERGTE
BHRE Y27 VY AT L2 BREY HVTERT 2
FETH 5.

2 £ X m

1) |HEHE, HIEE 7V VEHERK, BE
EJE (1969).

2) Korth, H.F. and Silberschatz, A.: DATABASE
SYSTEM CONCEPTS, McGraw-Hill (1986).
3) Rumbaugh, J., Blaha, M., Premerlani, W.,
Frederick E. and Lorensen, W.: Object-
Oriented Modeling and Design, Prentice-Hall

International (1991).

4) Ousterhout, J.K.: Tcl and the Tk Toolkit,
Addison-Wesley (1994).

5) JAVA WHITE PAPERS. Available from
http://java.sun.com:80/docs/white/

6) Golin, E.J.: Parsing Visual languages with
Picture Layout Grammars, Journal of Visual
Languages and Computing, No.2, pp.371-393
(1991).

7) Costagliola, G., Orefice, S., Polese, G.,
Tortora, G. and Tucci, M.: Automatic Parser
Generation for Pictorial Languages, Proc.
1993 IEEE Symposium on Visual Languages,
pp-306-313 (1993).

8) Ferrucci, F., Tortora, G., Tucci, M. and



1394 , AL SRR

Vitiello, G.: A Predictive Parser for Visual Lan-
guages Specified by Relation Grammars, Proc.
1994 IEEE Symposium on Visual Languages,
pp-245-252 (1994).

9) Marriott, K.: Constraint Multiset Grammars,
Proc. 1994 IEEE Symposium on Visual Lan-
guages, pp.118-125 (1994).

10) Marriott, K. and Meyer, B.: Towards a Hier-
archy of Visual Languages, Proc. 1996 IEEE
Symposium on Visual Languages, pp.196-203
(1996).

11) Wittenburg, K., Weitzman, L. and Talley,
J.: Unification-based Grammars and Tabu-
lar Parsing for Graphical Languages, Jour-
nal of Visual Languages and Computing, No.2,
pp.347-370 (1991).

12) Haarslev, V. and Wessel, M.: GenEd -

An Editor with Generic Semantics for For-
mal Reasoning about Visual Notations, Proc.
1996 IEEE Symposium on Visual Lan-
guages, pp.204-211 (1996). Available from
http://kogs-www.informatik.uni-hamburg.
de/“haarslev/publications/

13) Golin, E.J. and Magliery, T.: A Compiler Gen-
erator for Visual Languages, Proc. 1993 IEEE
Symposium on Visual Languages, pp.314-321
(1993).

14) Chok, S.S. and Marriott, K.: Automatic Con-
strution of User Interfaces from Constraint
Multiset Grammars, Proc. 1995 IEEE Work-
shop on Visual Languages, pp.242-249 (1995).

15) Sannella, M.: Constraint Satisfaction and De-
bugging for Interactive User Intefaces, Tech-
nical Report, University of Wasington (1994).
Available from http://www.cs.washington.
edu/research/constraints/sannella-phd.
html, C code is available from ftp://ftp.cs.
washington.edu/pub/constraints/code/Sky
Blue/c/

16) Matsuoka, S., Takahashi, S., Kamada, T. and
Yonezawa, A.: A General Framework for Bidi-
rectional Translation between Abstract and
Pictorial Data, ACM Trans. Information Sys-
tems, Vol.10, No.4, pp.408-437 (1992).

17) Borning, A.: The Programming Language As-
pects of ThingLab, a Constraint-Oriented Sim-
ulation Laboratory, ACM Trans. Programming
Languages and Systems, Vol.3, No.4, pp.353-
387 (1981).

May 1998

18) FREBREE | MERBIEICBT 57 7 1 LHIFI O
B, AVETIFATVATFLEY T I T IV,
HE RS (), BAY 7 by 7RE2 WISS °96,
pp-41-49, FAFFAE (1996).

19) Tanaka, J.: Visual Programming System for
Parallel Logic Languages, The NSF/ICOT
Workshop on Parallel Logic Programming and
its Program Environments, pp.175-186, The
University of Oregon (1994).

20) HEFPHRER, HPZER ¥ aT T as s Iy
T YAT MBI BEFVOBRENAT VT XA,
AV8FITFATVATFLAEY 7 b2 T IL AT
ME— (), ARV 7 b7 o785 WISS 94,
pp.205-214, FEAFEH (1994).

(PHL9 4 6 A 30 HZAT)
(CEE 9% 12 A 1 HIRER)

Bis BE (¥4£48)

1973 4. 1996 FHERFE=
SHERFEEE. WERKFLY
B ET - R IFER. -
RUAVI TR, EVaT VY

a AT LOBEBEREFEICHKRERED.
HAVZ MY 2 7HEAAE.

A ZB (EREH)

1951 4E4. 1975 FERFEKFHE
A, 1978 £ 5 KEL & KEE
HR AR I8 %, PhD.
in Computer Science. FHAL =
. Yoa— 5 M REREL L UE LS
FFSepr 2 46C, 1993 4F & W I REET - BHRIFER
B¥dE. i yarvrarsIvys, 4
¥S5 547 avEar—ay, ea—I A%
Tx—A., Tz, BERTT Vs MREICEDSY
TR 2T OFFERICHEKRE R TV A, 1998 4
7 AICEE SN B ERELXFEHED Asia Pacific Human
Computer Interaction 1998 (APCHI’98) 71/ 5
LEERE. HEVI VY2 THRERAV ST 7747
VAFLEVT M7 (ISS) WiFEREER. ACM,
IEEE Computer Society, HA&Y 7 b 7 = 7HFE R,
B BEEEES, ATak¥s, shgsifss
£RE.




