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GIGA: Graphical Definition of Visual Grammar
in a Spatial Parser Generator

HirROAKI KAMEYAMA,T KAZUHISA [1ZUKA," BUNTAROU SHIZUKI'
and JIRO TANAKATt

Conventionally, the definition of the grammar has been described with the textual repre-
sentation. Therefore, it is difficult to define the grammar or to understand the meaning. In
this paper, we propose an approach which graphicaly defines the grammar. In our approach,
the direct manipulation is used to define rules and it helps users to understand the meaning.
We have implemented the GIGA system. The GIGA sysytem makes users enable to define
the components of the rule by drawing the corresponding figures. GIGA infers and shows the
constraints from the positional relationships among the figures. GIGA omits inferring of the
unnecessary results by overlapping the attributes of the components.

gooooocoooboooooooboooooboooon
gooooooooooooboooooboooobooan

1. 0o0o0oad

00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000 Yace'VO Rie!?
000000000000000000000000
000000000000000000000000

t0o0oobooooooooo
Doctoral Program in Engineering, University of
Tsukuba
1000000000000
Institute of Information Sciences and Electronics, Uni-
versity of Tsukuba

2565

00000000000000000000000
000000000000 000000O0O0 Spatial
Parser Generator 00 00 000000000000
00000000 O0oooooog®™7900cChok
00 Penguins V2000000
00000000000000000000000
000000000000000000000000
0000000 20000000000000000
0000000000 00000000000000
00000000000000000000000O0
ooooo
00000000000000000000000



2566 goooooooo

goboboooooooooboooooboooooo
0000000000 GIGAODDOOUOOGIGAO
gooooooobooooboooooboooboDbOoo
goooobooooooooooooobooboooon
oooooooooo

goboooooooboboooooboo200000
oooooooooooo cocMGOOOoO ecMGOO
gooooooooboooobooooooooooo
jJoooooooooboboooooboooooood
ocoobooooobOo40000000000000
O000O0 GIGADODODODODOOOOOOoOoOoooo
gooooooooo

2. 00OobOOoOooobobboo

00000000 Penguins 00000000
CMG¥@DOoOoOoOoOoDoOCMGOOOODODOOO0O0
00000000000 0D0O0OO0ODO0OOOO0O0O00
000000 O0O0O00o0ooCcMGUOOOOOO0O00
0000000000000000ChekOOODOO
00000On0000000000D00000000
0?0000000000000000000000
000000000000000000000000
000000000000000000000000
ooooo

000000000000000000000000
00000000 0ooooooocMGOOOO00
00000000 CMQI Extended CMGOO O OO
0 16)D

00000 CcMGOOOOO0000000

T:=Ty,- -, T, where (
Constraints

) A

Attribute Assignments

H

Actions
}
TOODODUOOOOOOoO0OODOoDOoOoDOooOoooo
oooooooon,---, 7, 00000000000
oooooo nh,---, 7, 00OODOODOODOOODO
0dooo0oooooooooooooooooon
oo00oooo0dbDDOo00oDooooooooooo
0000000000 mooooooood circled
00000 rectangle O 0 000 textM O 00 lineO
Jd0od0ododoooo0o0ooooooooooooao
0000000000000 000Constraints O
Jd0o00o0o0oo0oooo0ogooooooooo

Nov. 2003

01 0000
Fig.1 Calculation tree.

gbooboooooboboobobooboboboobo
goboooooooboooboboboboboboo
00000000000 Attribute Assignments O O
000 700000000 Actions 00 OOODOO
goooobooooboboobobooooooobooo
CMGOOOOOO00O0ODOD0OO0O0OO0OODO created
O0000O0deletemODODOD0OO0O0D0ODODOO alterdd
goooococMGUOOOoOoooooooooooo
goboobi1obobobooobbooobooooboog
googo
oo cMGULUODOOOooOUoOoooooooooo
00o0oOoooUUooooO 490 16)00ooooo
gobobooooooooooooooobobooo
e J100000DODLODOODOODODbDOOO
goooooboooboooooooo
e JJI0DOIDODOOOUDUDOOULUULUOLOO
goboo0oobooooboboooboooooo
goooooon
e JO0OOUODOUODOOLDOOODOLOUOODO
000000 VSHO
e J0I0OD0ODOUODDODODOOO GUIDOOODOO
goooboooboobooboobooog
ooooo GuUlIo
e JO00OUIDOODDODUDDODOOLDOOO
2000000000000DbOODOD0ODOOoOOg
000000000000 D000 HI-VISUAL®
0000000 HI-VISUALO
o DD OUOOOODLDOUDLDODLDDODOODDDOO
gooobbooooobobooboboobo
O0000000000000 VISPATCH?DO
000000 VISPATCHO
oo0ooooooOoooooooo eMGcoooo
gooooboooooooboobob1b00bo
gocMGUOOOODOOUOOOooOOooooooo
02000000000 20000000DOODO
01000000node0000000OCODOOOO



Vol. 44 No. 11

GlGAODOOO0OOO00OOoOooOoooOoooOoooooooooooo

2567

01 OOocMGOOOOoOooOoOooOoooooooo
Table 1 Examples of visual systems specified with Extended CMG.

oooo oooooo oooooo ooooooooo
ooo/ooog ooo/ooog 0/0000000
oooo 2 7/7 (100%) 6/8 (75%) 5/5 (100%)
oooo 4 5/5 (100%) 12/18 (67%) 2/6 (34%)
VSH 11 35/55 (64%) 10/29 (34%) 0/1 (0%)
GUI 14 72/85 (85%) 58/100 (58%) 1/1 (100%)
HI-VISUAL 15 23/43 (65%) 32/50 (64%) 4/14 (29%)
VISPATCH 24 | 112/134 (84%) 65/100 (65%) 3/5 (60%)

// 0001
Node ::= c:Circle, t:Text where(
c.mid == t.mid
)
right := c.rl_x
left = c.lu_x
mid := c.mid
value := t.text
}{
}
// 000 2
Node ::= nl:Node, n2:Node,
11:Line, 12:Line, c:Circle, t:Text
where (
1l1.start == c.mid &&
li.end == nl.mid &&
12.start == c.mid &&
12_end == n2.mid &&
c.mid == t.mid &&
nl.right < n2.left
)
left := c.left
right := c.right
mid := c.mid
value := {script.integer
{@n1l.value@ @t.text@ @n2.value@}}
}{
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delete {@ni1@ @n2@ @11@ @120}
alter QtQ@ text @value@
}

02 0000000 CcCMGOO

Fig.2 Extended CMG specification of calculation tree.
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Fig.3 Definition window of GIGA.
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04 eqOO0O0O0OO01
Fig.4 Definition of eq constraint 1.
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05 eqOO00O2
Fig.5 Definition of eq constraint 2.
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Fig.6 Definition of eq constraint 3.
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Fig.7 Definition of gt constraint.
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Fig.8 Definition of calculation tree constraints.
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Fig.9 Definitifon of attributes.
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hefore after
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Fig. 10 Definition of create action.
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Fig. 11

Definition of delete action.

GlIGAOOOOOO cMGoOOOOoOoogooo
gooooboooobooobo
e create 10 IOOOOOOOOOOOOODO
ooobobooooooboobooooobooboood
oobooobO 100000000000 O0D0OO
gboboooooboooooocobooooboooo
ooooooboooboboobOoooooooo
ooooooo0ncceateD OO0OOOOOODOO
00 100
e delete OO ODOODOOOOOODODOODOO
oooboooobooooobooooooboooo
oo20000000000000000D0DO
gboboooooooooooobooooooa
ooooooboobooooboooooboood
00000000 deleteDOOOODOOOOO
0011
e alter 1O 0ODOOODODOOODODOOODODODODOO
obooooboooooooboooooooooa
gooooooooooooooobooooooon
obooooooboooooooooobooooo
ooobooboooooooboooooooooDo

GlGAODOOO0OOO00OOoOooOoooOoooOoooooooooooo 2571

hefore after
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Fig. 12 Definition of alter action.
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