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Related Works

n Application of Graph Grammar were 
developed such as DIAGEN, IPSEN
and APPLIGRAPH.

n Related works for syntactic 
editing methods are CPS, DIAGEN
and so on.



Motivation

n A tabular form is formulated by the 
graph grammar.

n It’s necessary to make syntactic 
editing method by the graph 
grammar.

nTo investigate effectiveness of formal 
methods of table editing.



Purpose

n Constructing the tabular form syntactic
editing mechanisms (Insert ,Add, 
Delete) based on attribute graph 
grammar.

n We make composite production copies 
for the easy editing manipulation.



The definitions of the syntactic editing 
methods based on the attribute edNCE 
graph grammars for the tabular forms

n Insert manipulation 

(274 composite productions)

n Add manipulation 

(274 composite productions)

n Delete manipulation

n The example of the insertion of the Item

Results



２．Ｐｒｅｌｉｍｉｎａｒｉｅｓ



Program Specification
Hiform [10]

(a program specification 

language)

n 17 type of Forms 
based on ISO6592

n A collection of tabular 
forms

２．Ｐｒｅｌｉｍｉｎａｒｉｅｓ



Tabular form and 
its corresponding graph 



2.1 An Attribute edNCE 
Graph Grammar

Definition

An attribute edNCE Graph Grammar：AGG=
＜G,Att,F＞

G=（Σ,Δ,Γ,Ω,P,S）：Underlying graph 
grammar of AGG

Att=   Att（Y）　　（Att(Y)=Inh(Y)∪Syn(Y)）

F=  Fp is the set of Semantic rules of AGG

U
VY ∈

U
Pp∈



edNCE Graph Grammar[6]

Definition

edNCE graph grammar：G=（Σ,Δ,Γ,Ω,P,S）

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

C={(A,a/a’,1,in),(B,b/b’,2,out),(C,c/c’,3,out)}

Example:

p ：



Derivation

Example:

p ：



Derivation（continued）

Example:
p ：



2.2 COMPOSITION OF 
PRODUCTION COPIES [4]

　　Definition

G=（Σ,Δ,Γ,Ω,P,S）：edNCE-CFGG

p1:X1→（D1,C1）, p2:X2→（D2,C2）：production copy of G

X2exists in node labels of D1

The composite production copy p：X1→（D,C）

is defined as follows：

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}

Denoted by p1○p2
　　　　　　　　　　　　　　　　　　　　　　　　　□



Example : Composition of  
Production Copies

pH2 pH4

pH2 
○ pH4



Definition

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　　　H1　　　H12 and H　　　H1　　　H21 

(p1,p2∈P)are derivation of G with 
u1,u2∈VH and u1≠u2,

then H12=H21

2.3 Confluence Property [6]

□

1,1 pu⇒ 2,2 pu⇒ 2,2 pu⇒ 1,1 pu⇒



2.4 HNGG [10]

Hiform Nested 

Graph Grammar

HNGG=＜GN, AN, FN,＞

Production : 280

Attribute rule : 1248



３Editing of Nested 
Tabular Form



Production Instance : （ω,pi,H'pi）

ω∈VDi-1：a node removed during the derivation 

Di-1  Di

pi∈P  ：a production

H'pi          ：an embedded graph isomorphic Hpi during 

Di-1       Di

３．１Production Instance

piH' ω

ｐi
⇒

⇒pi

⇒pi

Di-1 Di : Di-1 is directly derived Di by applying

the （ω,pi,H'pi）



3.2  Syntactic Insertion



Definition（insertable）

For the derivation sequence 

D0　　　…　　　Di-1　　　Di　　　…　　Dn（ｐｊ:Ｘｐｊ→（Ｈｐｊ,
Ｃｐｊ）,1≦ｊ≦ｎ）,

Production q is insertable (for pi)  

Instance （ω,q,H'q）(q=Xq→(Hq,Cq)∈P) such 
that 　D i-1　　　Q,

Di-1　　　Q　　　D'I　　　　…　　D'n exists.　 □

3.2　 Syntactic Insertion 

1-piH' 1
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⇒
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i
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ｐ

1-piH' 1
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−
⇒
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ω
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⇒
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⇒
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⇒
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⇒
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⇒

1piH' 1

1

++

+
⇒
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⇒



If a production q∈PN is insertable for pi , then 
an instance sequence S is obtained by  
insertion of an instance (ω,q,H'q)  into an 
instance sequence

((ω1,p1,H'p1),…,(ωi,pi,H'pi),…,(ωn,pn,H'pn))
makes an instance sequence 

S=((ω1,p1,H'p1),…,(ωi-1,pi-1,H'pi-1),(ω,q,H'q), 
(ω’i,pi,H'pi), …,(ω’n,pn,H'pn)) 

There is the instance sequence S as follows.

⇔
def



D0
p1H' 1

1

ω

ｐ
⇒ …

1-piH' 1

1

−

−
⇒

i

i

ω

ｐ
Di-1

piH' ω

ｐi
⇒ Di

1piH' 1

1

++

+
⇒

i

i

ω

ｐ
…

pnH' n

n

ω

ｐ
⇒ Dn

１．Trace the derivation sequence Dn back to Di-1. 

２．Apply the instance (ω,q,H'q) to Di-1, and get the

resultant graph Q . 

D0
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qH' ω

q
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３. Apply the instance sequence ,(ω’i,pi,H'pi), 
…,(ω’n,pn,H'pn)) to Q, and get the resultant graph D'n.
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Definition

A graph H' is obtained by syntactic insertion
of a e graph A at edge x in a target graph H.

1. A composite production copy q for the 
graph A and an edge x exists.

2. There exists an instance sequence iH for H.

An instance sequence S is obtained by 
insertion of q into iH.

3.The graph H’ is derived by the S. 　　　　
　　　　　　　　　　　　　　　 �

⇔
def



Theorem 3.2 

Let H be the graph obtained from G by the 
insertion of nodes a and b at an edge x and 
edge y respectively in this order, in 
HNGG.Let H' be the graph obtained from G 
by the insertion of nodes b and a at an edge 
x and edge y respectively in this order, in 
HNGG.Then, H=H'.                                 □

Proof 

HNGG has confluence property.         　 □



A process flow for an insertion of Hiform editing system



Definition

In the same manner as the editing 
by the instance for a production,we 
can further define insertable by 
composite production copy.

　　　　　　　　　　　　　　　　　　　　　　　　　□



Composite Productions for 
Insert



3.3  Syntactic Addition 



Syntactic Addition 
   Definition（addable）
For the derivation sequence

D0
p1H' 1

1

ω

ｐ
⇒ …

1-piH' 1

1
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−
⇒
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i
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ｐ
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piH' ω
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（ｐｊ:Ｘｐｊ→（Ｈｐｊ,Ｃｐｊ）,1≦ｊ≦ｎ）,

Production q:Ｘq→（Ｈq,Ｃｐq）is addable (for pi) :

1.Di-1
qH' ω

q
⇒ Q and Di-1

qH' ω

q
⇒ Q

1piH' 1

1

++

+
⇒

i
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ω

ｐ
 D'i+１

2piH' 2

2
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⇒

i
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ω
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…

pnH' n
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ω

ｐ
⇒ D'n

2(a). Xq=Xpi

 (b). VHq=VH'pi+{u}

 (c). If f and g are isomorphic mappings such that

    f: VH'pi→VHpi

    g: VH'pi+{u}→VH'q

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



Example



Definition
In the same manner as the editing 
by the instance for a production,we 
can further define addable by 
composite production copy.

　　　　　　　　　　　　　　　　　　　　　　　　　□

Composite Productions for add



Insert and Add



3.4 Syntactic Deletion 
of Item



3.4 Syntactic Deletion of Item 

　　Definition（deletable）

For the derivation sequence  D0 … F Dｐ

… Dn,

The graph that Dｐhas node u∈VD for the first 
time. 

Node u is not rewritten by any production after 
that.

Production p=Xp→（Dp,Cp）∈PN is deletable if 
one of the following Assumptions 1-3 is met

p1H' 1

1

ω

ｐ
⇒

kH' k

k

ω

ｐ
⇒

pH' ω

ｐ
⇒

lH' l

l

ω

ｐ
⇒

pnH' n

n

ω

ｐ
⇒



　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:

           

Assumption１

≡



For examp le: 

          

Assumption 2

　　　　VH'p =｛u,v｝, XH'p =��H'p(v)



For example: 

□  

Assumption 3

　　ωｊ H'p ，ｌ≦ｊ≦ｎ∉



The case of Assumption1

If a production p∈PN is deletable, then an 
instance sequence S is obtained by deletion of 
an instance (ω,p,H'p) from a instance sequence  

((ω1,p1,H'p1),
…,(ωk,pk,H'pk),(ω,p,H'p),(ωl,pl,H'l),

…,(
ωn,pn,H'pn))

S=((ω1,p1,H'p1),
…,(ωk,pk,H'pk),(ω,p’,H'p’),(ω’l,pl,H'l),

…,(ω’n,pn,H'pn))

There is the S as follows. 

⇔
def



1. Trace the derivation sequence Dn back to F. 

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

2. Apply the instance (ω,p’,H'p’) to F, 
and get the resultant graph D'p. 

D0 
p1H' 1

1

ω

ｐ
⇒ …

kH' k

k

ω

ｐ
⇒ F

p'H' 

'

ω

ｐ
⇒ D’ｐ

3. Apply the instance sequence (ω’l,pl,H'l),
…,

(ω’n,pn,H'pn) to D'p, and get the resultant graph D’n.
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ω

ｐ
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Definition

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

①A production q having a node A on the right 
hand side exists.

②Let iH is an instance sequence for H. Let iq
is a production instance for q in iH. The q is 
deletable in iH. An instance sequence S is 
obtained by deletion of iq from iH. 

③The graph H’ is derived by S.



Theorem 3.4 

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

Proof 

HNGG has confluence property.                      □



4 Example：
Insertion Process



Insertion of                between the 2nd and 
the 3ed branches of F１

4 Example：Insertion Process



Step1.  It makes the composite production 
copy for the use of the insertion.

ＰQ＝（（（（PH2
○PH4）

○PH5）
○PH6）

○PH9）
○PH10



Insertion process

D1 :G0
p1H' 1

1

ω

ｐ
⇒ G1

p2H' 2
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H
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ｐ
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ｐ
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7
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ω
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ω
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ｐ
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ω

ｐ
⇒ G

pQQH'

Q
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ｐ
⇒  GQ                                
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⇒ G15

pH6H' 6

6

H

H

ω

ｐ
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ｐ
⇒ G



５．Editing of Tessellation
Tabular Forms



Tessellation Tabular form and its 
corresponding graph 



5.1 HTGG [10]

Hiform Tessellation 
Graph Grammar

HTGG=＜GT, AT, FT,＞

Underlying graph 
grammar 

GT=ΣT,ΔT,ΓT,ΩT,PT,ST）

（context-sensitive
edNCE graph grammar）



Definition (insertable)

Derivation sequence D0
p1H' 1

1

ω

ｐ
⇒ …

1-piH' 1

1

−

−
⇒

i

i

ω

ｐ
Di-1

piH' ω

ｐi
⇒ Di

1piH' 1

1

++

+
⇒

i

i

ω

ｐ
…

pnH' n

n

ω

ｐ
⇒ Dn

（ｐｊ=Ｘｐｊ→（Ｈｐｊ,Ｃｐｊ）,1≦ｊ≦ｎ）such that

ｘ∈Dｎ is a head node of a selected line

Di is a graph in which x appears for the first time.

 q is insertable for pi if

（１）there is a production sequence ｑ=（ｑ1・・・qm）such that

D i-1
qH' ω

q
⇒ Q

piH' 'ω

ｐi
⇒ D'i

1piH' 1

1

++

+
⇒

i

i

ω

ｐ
…

pnH' n

n

ω

ｐ
⇒ D'n

（２）it is possible to apply any derivation sequences for Di,

then it is also possible to apply them for D'i.

5.2 Editing method of Tessellation
Tabular Form



Definition  

It prepares 

q=(p17, p18, (p19, p20) k, p21, p22, p14, p15k, p16) as 
the insertion command.

□

insertion command.



6.Ｃｏｎｃｌｕｓｉｏｎ

・We proposed syntactic editing methods for 
tabular forms, based on the attribute 
edNCE graph grammar.
n Insert manipulation (274 composite productions)

n Add manipulation (274 composite productions)

n Delete manipulation

･Examples to apply editor methods were 
shown. 

・We considered the editing methods of the 
tessellation tabular form.


