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Terms
Tabular forms with syntax
Graph grammars for tabular form syntax
Attribute : used for drawing
edNCE : edge-direct Neighbourhood 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



Types of Visual Data
(ex. Power Point)

Character String
Tree Diagrams
Tabular Forms (Our Target)

Modular Tabular Form 
Tessellation Tabular Form

Graphs
Images



Target

Modular Tabular Form Tessellation Tabular 
Form

Constructing the syntactic editing 
mechanisms of tabular forms based on 
attribute graph grammar.

Goals



１．Ｉｎｔｒｏｄｕｃｔｉｏｎ

Positions of this Paper



Background



Why Graph Grammars

Tabular Forms have syntax
To determine the scope of rewriting by 
cell deletion or insertion
Without graph grammars, often to 
collapse whole structure of tables



Why Attribute Graph Grammars

Rewriting scope determined by graph 
grammars.
Attribute rules concerned to graph 
grammars
Incremental drawing



Motivation

To investigate whether graph grammars can 
effectively formalize table processing.



Purpose

Formalization of editing by graph 
grammars
Properties of editing model
Algorithms of editing by graph grammars
Attribute evaluation for drawing



Results

Definitions of deletion, insertion by 
rewriting rules of edNCE graph grammars
Confluence of editing
Linear time algorithm with attribute  
evaluation for primitive drawing 
conditions



Related Works

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



２．Ｐｒｅｌｉｍｉｎａｒｉｅｓ



2.  Preliminaries
program specification 
language

17types of Forms based 
on ISO6592
A collection of tabular 
forms



Modular Tabular Form and Its 
Corresponding Marked Graph



2.1 An Attribute edNCE 
Graph Grammar



2.1 edNCE Graph Grammar[6]

Definition 2.1.1
edNCE graph grammar：G=（Σ,Δ,Γ,Ω,P,S） where
Σ：The alphabet of node labels
Δ⊆Σ：The alphabet of terminal node labels
Γ：The alphabet of edge labels
Ω⊆Δ： The alphabet of final edge labels
P： The finite set of productions
S∈Σ-Δ： The initial nonterminal



edNCE Graph Grammar 
（continued）

production  p : X→（D,C）
X∈Σ-Δ
（D,C）∈GREΣ,Γ
D∈GRΣ,Γ
C⊆Σ×Γ×Γ×VD×｛in,out｝
：connection relation
　　　　　　　　　　　　　　　　 　　　　　□



Production



2.2 COMPOSITION OF 
PRODUCTION COPIES [4]

2.2.1  Definition
Let G=（Σ,Δ,Γ,Ω,P,S）：edNCE-CFGG ,
p1:X1→（D1,C1）, p2:X2→（D2,C2）：production copy of 

G,
for X2exists in node labels of D1
The composite production copy p：X1→（D,C） , 

where
D=D1-{X2}∪D2
C={(σ,β/γ,ω,d)∈C1|ω∈VD1-VX2}
∪{(σ,β/δ,y,d)|∃ω∈VX2∃γ∈Γ,(σ,β/γ,ω,d)
∈C1 , (σ,γ/δ,y,d)∈C2} □



Example (Composite Production copy)



2.3 Confluence Property [6]

Definition 2.3.1 

An edNCE graph grammar G=（Σ,Δ,Γ,Ω,P,S） is 

confluent if the following holds for every sentential form

H of G: 

 

If H 1,1 pu⇒ H1 2,2 pu⇒ H12 and H 2,2 pu⇒ H1 1,1 pu⇒ H21 (p1,p2∈

P) 

are derivation of G with 

u1,u2∈VH and u1≠u2, 

then H12=H21 □



HNGG (Hiform Nested Form Graph Grammar)

Production Examples of HNGG

5376precedence 
relations

1248attribute 
rules

280productions

HNGGGraph 
grammar



３ Editing of Modular 
Tabular Form



3.1 Production Instance



3.2 Syntactic Insertion



3.2　 Syntactic Insertion 











3.2.5 Proposition 
Insertion in HNGG is executed in linear time.                   



Derivation Tree of HNGG



A process flow for an insertion of Hiform editing system



Insertion process of editor



Insertion process 
of editor (continued)



3.3 Syntactic Deletion 
of Item



3.3 Syntactic Deletion of Item  
 

3.3.1 Definition（deletable） 

For the derivation sequence D0 
p1H' 1

1

ω

ｐ
⇒ …

kH' k

k

ω

ｐ
⇒ F

pH' ω

ｐ
⇒ Dｐ

lH' l

l

ω

ｐ
⇒ …

pnH' n

n

ω

ｐ
⇒ Dn,

The graph that Dｐ has node u∈VD for the first time  

Node u is not applied to any production after that. 

 

Production p=Xp→（Dp,Cp）∈PN is deletable if one of the 

following Assumptions 1-3 is met 



Assumption１  
 For ｐ∈PN,  ∃ p': Xp→（Dp,Cp）∈PN  s.t. 

 １．Xp'＝Xp 

 ２．Hp'≡H'p-{u} 
 ３．ｆ、ｇ：isomorphic mappings, ｆ：VH'p→VHp 、ｇ：VHp‐{f(u)}→VHp'

      then (σ,β/γ,ｙ,d)=(σ,β/γ,ｇ(ｙ),d) 

 

For example: 

           



Assumption２
　　　　　　VH'p =｛u,v｝,  XH'p =ρH'p(v)

For example:

         



Assumption３
　　　　　　　　　　ωｊ∉H'p ， ｌ≦ｊ≦ｎ

For example:

□



Definition 3.3.2 

A graph H' is obtained by syntactic deletion of a node A from a 
graph H  

⇔
def
 

①A production q having a node A on the right hand side exists. 
②The production q is deletable in the instance sequence for 
graph H. 

③Ｈ→・・・→Ｈ’： 
  H' is the deleted graph which deletes the node A in the graph 
H.  



3.2.4 Proposition
Let H be the graph obtained from G by the 
deletion of nodes a and b in this order,
in HNGG.
H' be the graph obtained from G by the 
deletion of nodes b and a in this order, in 
HNGG.

H=H'.

Proof. HNGG has confluence property. 
Thus, the theorem is verified.



4 Example：
Insertion Process



Insertion of between the 2nd and the 

3ｒd branches of F１ 



Step1.  It makes the composite production 

copy for the use of the insertion.   

ＰQ＝（（（（PH2○PH4）○PH5）○PH6）○PH9）○PH10

   

    

PQ:



Step2. Construction of the Derivation D１ of graph G for form F1. 

 

D1 :G0
p1H' 1

1

ω

ｐ
⇒G1

p2H' 2

2

ω

ｐ
⇒G2

pH1H' 1

1

H

H

ω

ｐ
⇒ G3

pH2H' 2

2

H

H

ω

ｐ
⇒ G4

pH4H' 4

4

H

H

ω

ｐ
⇒ G5

pH6H' 6

6

H

H

ω

ｐ
⇒ G6

pH7H' 7

7

H

H

ω

ｐ
⇒ G7

pH2H' 2

2

H

H

ω

ｐ
⇒ G8

pH4H' 4

4

H

H

ω

ｐ
⇒

G9
pH6H' 6

6

H

H

ω

ｐ
⇒ G10

pH8H' 8

8

H

H

ω

ｐ
⇒ G11

pH3H' 3

3

H

H

ω

ｐ
⇒ G12

pH4H' 4

4

H

H

ω

ｐ
⇒ G13

pH5H' 5

5

H

H

ω

ｐ
⇒ G14

pH11H' 11

11

H

H

ω

ｐ
⇒ G15

pH6H' 6

6

H

H

ω

ｐ
⇒ G16

pH13H' 13

13

H

H

ω

ｐ
⇒

G 

    



      

Step3. Find a target graph G11 by rows 2 and 3 in G.

      Find a sub derivation D11 to generate G11 in D1.

D11 :G0
p1H' 1

1

ω

ｐ
⇒ G1

p2H' 2

2

ω

ｐ
⇒ G2

pH1H' 1

1

H

H

ω

ｐ
⇒ G3

pH2H' 2

2

H

H

ω

ｐ
⇒ G4

pH4H' 4

4

H

H

ω

ｐ
⇒ G5

pH6H' 6

6

H

H

ω

ｐ
⇒ G6

pH7H' 7

7

H

H

ω

ｐ
⇒ G7

pH2H' 2

2

H

H

ω

ｐ
⇒ G8

pH4H' 4

4

H

H

ω

ｐ
⇒ G9

pH6H' 6

6

H

H

ω

ｐ
⇒ G10

pH8H' 8

8

H

H

ω

ｐ
⇒ G11



Step4. Apply PQ to G11 and obtain GQ.

G11 
pQQH'

Q

ω

ｐ
⇒  GQ



Step5. Apply the latter part of G23 to GQ.

GQ
pH2H' 2

2

H

H

ω

ｐ
⇒ G'12

pH4H' 4

4

H

H

ω

ｐ
⇒ G'13

pH5H' 5

5

H

H

ω

ｐ
⇒ G'14

pH11H' 11

11

H

H

ω

ｐ
⇒ G'15

pH6H' 6

6

H

H

ω

ｐ
⇒ G'16

pH13H' 13

13

H

H

ω

ｐ
⇒ G'17

pH3H' 3

3

H

H

ω

ｐ
⇒  G'18

pH4H' 4

4

H

H

ω

ｐ
⇒ G'19

pH5H' 5

5

H

H

ω

ｐ
⇒ G'20

pH12H' 12

12

H

H

ω

ｐ
⇒ G'21

pH6H' 6

6

H

H

ω

ｐ
⇒ G'22

pH14H' 14

14

H

H

ω

ｐ
⇒ G'

              

G' is a graph for form F2.



Insertion process



Insertion process

D1 :G0
p1H' 1

1

ω

ｐ
⇒ G1

p2H' 2

2

ω

ｐ
⇒ G2

pH1H' 1

1

H

H

ω

ｐ
⇒ G3

pH2H' 2

2

H

H

ω

ｐ
⇒ G4

pH4H' 4

4

H

H

ω

ｐ
⇒ G5

pH6H' 6

6

H

H

ω

ｐ
⇒ G6

pH7H' 7

7

H

H

ω

ｐ
⇒ G7

pH2H' 2

2

H

H

ω

ｐ
⇒ G8

pH4H' 4

4

H

H

ω

ｐ
⇒ G9

pH6H' 6

6

H

H

ω

ｐ
⇒ G10

pH8H' 8

8

H

H

ω

ｐ
⇒ G11

pH3H' 3

3

H

H

ω

ｐ
⇒ G12

pH4H' 4

4

H

H

ω

ｐ
⇒ G13

pH5H' 5

5

H

H

ω

ｐ
⇒ G14

pH11H' 11

11

H

H

ω

ｐ
⇒ G15

pH6H' 6

6

H

H

ω

ｐ
⇒ G16

pH13H' 13

13

H

H

ω

ｐ
⇒ G

pQQH'

Q

ω

ｐ
⇒  GQ                                

pH3H' 3

3

H

H

ω

ｐ
⇒ G12

pH4H' 4

4

H

H

ω

ｐ
⇒ G13

pH5H' 5

5

H

H

ω

ｐ
⇒ G14

pH11H' 11

11

H

H

ω

ｐ
⇒ G15

pH6H' 6

6

H

H

ω

ｐ
⇒ G16

pH13H' 13

13

H

H

ω

ｐ
⇒ G



5.Ｃｏｎｃｌｕｓｉｏｎ

We proposed syntactic editing methods for 
tabular forms, based on the attribute edNCE 
graph grammar.

Insert manipulation (Section 3.2)
Delete manipulation (Section 3.3)

Linear time editing algorithm with attribute 
rules for primitive drawing



Future Works
Incremental Algorithm
Attribute Rules for more sophisticated 
drawing
Other edit manipulations representing a 
division manipulation, a combination 
manipulation and so on.
We are now developing a tabular form 
editor system utilizing this approach.
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