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Terms
Tabular forms with syntax

fraph grammars for tabular form syntax
ttribute : used for drawing

NCE : Neighborhood Controlled Embedding
(cf. NLC : Node Labeled Controlled) :

A type of embedding mechanisms of right hand
side graph into host graph for graph rewriting
Syntactic editing : editing defined by sequence
of rewriting rules
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Types of Visual Data

N

(e.g. Power Point)

Text

Organization Charts
Table(Our Target)
Charts, Graphs
Images
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Why Graph Grammars ?

cel
Wit
col
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"abular Forms have syntax
"0 determine the scope of rewriting by

Insertion, deletion etc.
nout graph grammars, often to

apse whole structure of tables
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1. Introduction

N

L

#Background
#Related Works
#Motivation
#Purpose
#Results
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Background

Models Application
|

Graph Grammars Syntax-Directed Editors | Tables
Erecedence Graph CPS I | Table in WORD

rammars Teitelbaum et al 1981)| | i
(Franck 1978) (Teitelbaum et al 1981) || Table in HTML

|
Attribute Graph :
Grammars
(Nishino 1989) :

Y ' , \
Precedence Attribute | |Syntactic Diagram Editing| | Marked Graph
Graph Grammars (Yaku et al, 1993) 1| for Modular Tables
(Arita et al, 1| (Tomiyama, Arita, et al
IASTED AI2001) : IFIP WCC2000)
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Related Works

N

Related works for syntactic editing
methods are CPS, DIAGEN(Minas et al.)
and so on.
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Motivation

To Investigate whether graph grammars can
effectively formalize table editing.
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Purpose

o formalize editing by graph grammars
To Investigate validity of editing model

To construct algorithms of editing by
graph grammars
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Results

N

Definitions of insertion by

rewriting rules of edNCE graph grammars
[Definition 3.1, 3.2, 3.3, 3.4 ]

Editing order doesn’t influence the

editing results [ Proposition 3.5 |

Linear time algorithm for editing
[Proposition 3.6]
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2. Preliminaries
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Modular Tabular Form and Its

program name :

subtitle :

library code : version :

author : original release :
approver : current release :

Corresponding Marked Graph

program name |

|
|

=
=
2
-

= L "I- L
L program name I E""“ author original release]
[ subtitle ! . -
:I ! ov If
i| library code : || version : |: “ approver | lcurrent release|
il author : [ original release : |: ¢ Tl
1
Lapprover: ____ | current release : I
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Tabular Form for Hlform

A documentation T S
Language for Program s ——
Specification T eremerma e

17 types of forms based
on 1ISO6592

A collection of tabular
forms
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REVIEW
edNCE Graph Grammar

[ 1987 Rozenberg et al ]

/\\

Definition 2.1
An edNCE graph grammar: G = (X, A, I',Q, P, S),

where
> : the alphabet of node labels,
A C X : the alphabet of terminal node labels,
[' : the alphabet of edge labels,
(0 C I': the alphabet of final edge labels,
P : the finite set of productions,
S € 2 — A : the initial nonterminal.
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Rewriting a graph by production

[ head row ]

Jov
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[ head root |
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. Ing .~
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REVIEW

Composite Production Copy
7~ Definition 2.2 [ Adachi, Tsuchida, Yaku et al ]

let G = (X, A T, Q, P, S ) be an edNCE graph grammar.
Let p1: Xy = (D, C1) (D1 = (Vp,, Ep,. Ap)))

and P XQ — [ DQ, Cg ) (DQ = [V.D-_:- Eﬂ':}’ ’}‘ﬂg)}

be production copies of (.

If u € Vp, and Xy = Ap (u), and Dy and D; are disjoint,
then a composite production copy p : X| — (D, ()

is defined as follows:

D is a graph as V) = {Vp -{u}} U V], about nodes.
C={(o.8/vwd)eC|weVp -{u}}

U{ (e, 8 /6y d)|I3~vel,(c,8/ v ud)eC],
(0.7 /68,y d)eCy}

The composite production copy p composed by p; and po,
and denoted by p; o po.
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REVIEW

Confluence Property

Definition 2.3 [ Rozenberg, 1997]
An edNCE graph grammar G=(%, A, T', ), P, S)
is dynamically confluent

if the following holds for every intermediate graph H generated by G"
it H =ruypy Hi Sug,py Hig and H =uy py Hy =uypy o

(p1,p2 € P) are derivations of GG with uy,us € Vi and uj # o,
then Hyo = Ho;. [

p i
7
H
PE\ %Hﬂl
H>
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REVIEW
Attribute NCE Graph Grammar

Definition2.4 [Arita et al, IASTED 2001 ]

An attribute NCE graph grammar :
AGG = (G, Att, F') where

N

1. G=(2,A,T,0Q,PS) :

an underlying graph grammar of AGG.
2. Att = |J At(Y),

=

(Att(Y) = Inh(Y) U Syn(Y").)

3. F = |J F,
peFP
the set of semantic rules of AGG.
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REVIEW
HNGG [Arita et al, IASTED2001 ]

h Hiform Nested tabular form Graph Grammar :

HNGG = (GN: Attﬁ"ﬂ F;""r")-

where

GN - (Eﬁrﬁ ‘&h'rﬁ F.-""-'r? ﬂf‘f: Pf"l."'*.n S;"\.'r} s.t.
2N - node labels,
An C X for items of program specifcations,
I'ny = {in,ov,lf} : for relations between items,
Q;’V - rih'lrr
Py @ the finite set of productions,
Sy = [struct]

Atty = {x,y, width, height}
F'ar : used for drawing tabular forms.
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3. Editing of
_Modular Tabular Forms
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Production Instance

N

Definition 3.1
A production instance : (w, p;, Hp,), where

1. we Vp. , ¢ a node removed during
the derivation D;_q =, D;.

2. p; Xp, = (Hp,,Cp,;) € P

3. Hp, : an particular graph isomorphic
to Hy, during D;_q1 =p, D;.

T,
We denote D, 1 p; D,

if D;_1 is directly derived D; by (w, p;, Hp,).
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A derivation by a production instance (w.pys, Hpys) ) -

head
( [column f
v6 +
il head Wilp s i
DU< wé[column :>pH5 D1< iéﬂ—:ﬂhi PHS
i—h*ﬂ — 8 i‘_:.‘” —

/

~ o
//ffféad
[scalar 1

PH5 :[ head column ] D_} | E If

[] \ head
W Hp e column

~ ~_ L
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Insertable production

Definition 3.2
Consider (w,p;, Hp,)

A production ¢ : insertable for p; and

("-"-"'1 P+ HP;}
de f
31 A production instance (w,q, Hy)
H Ho
st. D1 =dQ =} D!
and

D! —(Hy—w') = D]
forany D;_4
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An image of Definition 3.2

N
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Syntactic Insertion of
a production instance

Definition 3.3
For a production ¢ : X, — (Hy, Cy) € Py,

An instance sequence S is obtained by insertion of a production

instance (w,q, Hy) into "valid” instance sequence ((wi.p1.Hp,),

' (':""':-p.t':-H_}'lr'}- T {';"'"i'l:p'i'h Hjl?u.)}

—
de f

1. g : insertable for p; : Xp, — (Hp;, Cp,) and (w,p;, Hp,),
and U™, H,, N Hy = ¢.

2. Sis of the form ((w1,p1, Hpy), -+ (wi—1,pi—1, Hp,_1),
(Mﬁ?:ml {“-*'11 I}ifﬁ)- (Lb':n??u:H_m)}

and S is obtained by following algorithm:
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4—— 1. Trace a derivation with instance from
(wﬂ-! P, H—I}g) back to (wi—lﬂpi—la H‘_I?-;;_j_)'
2. Apply the production instance (w, q, Hy)

to (Wi—lapi—la H}‘Ji_l)
3. Apply the production instance

sequence
( (w’*ﬁp’ia HI?'-;): (W£+1=Pi+1} Hpi+1)n
T (L"’T;u Py Hﬁ"-ﬂ.) ) -

insertable by composite production copy

is similarly defined.
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Notation

denotes (w,p, Hp).

W
p
Hy
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Example (application of insertable prodiction):

N

L

Host
Derivation

Resultant
Derivation

17 July 2002

Wil | w2 Wi—1| W Wi41 Wn
Pl1|P2|+++|Pi-1]| Ps Pi_+1 cees( Pn
Hp,|Hpy|  |Hp; o |Hp;|Hp;yy|  [Hpn
l Insertable production g
W1 | W2 wWi—1
P1|P2|-++|Pi-1
HFI HPE HP:‘—I
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Syntactic Insertion of Graph

i a—

Definition 3.4
A graph H' is obtained by syntactic insertion

;L_a graph A at an edge = in a graph H.
de f

1. A composite production copy g for A

and x exists.

2. There exists an instance sequence i4
for ¢ and an instance sequence iy for H.
An instance sequence S is obtained by
insertion of i4 INto iy.

3. H' is derived by S. 0

17 July 2002 GT-VMT 2001, Creta Greece
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lllustration of Definition 3.4

Insertion of G2 into G1 at edge e:

4 ™\
Q¥ G+
- ~
—,
—— iG1
'E"'"---___‘ ﬁ {x1!p1!H1} ee (Xn,pn,Hn} %-*
1=, =" g=giogeo...cqn
\ K S
G - X
2 V= = iq
= 1 ) |efe—»e
[ — - — ——E(yr,qr,DU ...{ym,q:n,Dm})—»**
x
(. _/
Yes
* : " (x1,p1,H1) ... (y1,1,D1)
insertable “ . (Y Gim, Dim) .. (x0.pn,Hr)
: G
No e \ — )
=2
* Kk I :I:I
[ —
G Is obtained by Syntactic insertion \‘*—/—=°

30
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Consider following Form'’s insertion

4,——lnsertion of F2 into F1

F1
4 N\

- § Insertion $

=) |

F2
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An insertion process of a form by Def. 3.4.

Insertion of F2 into F1 at edge e.

(

F1

|

iG1

- —E (X1,p1,m) ___(Xn,pn,H_n) P*
—T

“+. 9=Q1oQeo..
- K

.o(gm
~N

R |q
-E(y1yq15D_1) T (ym,qm,D_m) P * %

- /)
* — L Yes ‘(anum) .. (y1,q1,D1)
insertable ? .. (ymyQm,Dm) ... (Xn.pn.FIn) .

No

* %k

.

IG

\I:I — ) F\
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Proposition 3.6
Let H be the graph obtained from G by
the insertion of graph a and b at edge =

and y respectively in this order, in HNGG.

H' be the graph obtained from G by the
insertion of b and a at y and x respec-
tively in this order, in HNGG.

— H = H'.

17 July 2002 GT-VMT 2001, Creta Greece
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Diagram of Proposition 3.5

A nto x

B into }\
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N

Proposition 3.7
Insertion In HNGG is executed in linear time.
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N

Algorithm of insertion

Stepl. Construct instances on parsing graphs.

Step?2. Syntactic insertion of instance at insert point.
Step3. Attribute evaluation based on an instance of step2.
Step4. Drawing a form based on values of attributes.
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4. Conclusion

N

B Summary

#\We proposed a syntactic editing method
for tabular forms, based on the attribute
edNCE graph grammatr.

#The order of commands in editing
doesn’t influence the editing results.

#Linear time editing algorithm with
attribute rules for primitive drawing.
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B Future Works

L

#®Attribute rules for more sophisticated
drawing

#®0ther edit manipulations representing a
cell division manipulation, a cell
combination manipulation and so on.

#\We are now developing a tabular form
editor system utilizing this approach.
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Example (application of insertable prodiction):

p
N
Host Wi w2 Wi—1 w Wi41 Wn
O. . DolP1|D1| P2 |+++|Pi-1|D;_1| Pi |D;|Pi+1|+++Pn |D,
Derivation E‘ E o E m E
l Insertable production g
Resultant “1 w2|  |wi-1 wWi+1| [wn
DerivationyZ 0L P1[P2]- - Piz 1 Diy Q [Pi|D;|Pit1]---[Pn
Hy|  [Hpo| [Hpiy Hpry  [Hpa
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