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Abstract (continued)
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i Motivation

B Formalism of diagram’s structure and
ayout information

B Formalism of diagram processing method




i Purpose

= To characterize types of graph grammars
that generate three types of diagrams

= 10 propose integrated processing
methods of diagrams using the graph
grammars



Results

B Types of graph grammars
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2. Program Flowcharts and
Program Specification Forms

!

Diagram
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2.1 Hierarchical Diagram
i for Program Flowchart

n ’ integer
4< param
a,b,c char
ﬁrogr_am. | |
aaaaaaaa ocedure
oi
: riteln(n,a,

begin if

begin hanoi(3,'A''B''C")

A Hichart program flowchart (Tower of Hanol ).



Program Specification Forms

Project Code: W

i 2.2 Tabular Diagrams for

Program Mame : . Program Specification-1 p

-
H I fo rr r l Library Code: Version;
Author: Original Release:

(a program specification |~
language )

Problem Supplemantarny [nformation
(Theorstical Principles, Methods and References):

Problem Solution:
i.Comventlons and Terminology 2 Principles and Algorithms

17types of Forms
based on 1ISO6592

A collection of tabular
forms




3. An Attribute Graph Grammar
i for Hierarchical Diagrams




Attribute Context-sensitive NCE

( Neighborhood Control Embedding ) Graph
| Grammar [ Rozenberg et al. 1982]

Derivation : Rewriting Rule:
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Attribute Context-free NCE Graph
Grammar ( continued )

Production with attribute
rules:

L“ [cgﬁﬁﬂn 0

[ head
scalar |1

If
[ head
o cmumnE

‘mr

Semantic Rule

x(1) = x(0)
x(2) = x{0)+width(1)
y(1) = y(0)
y(2) = y(0)

width(0) = width(1)+width(2)
height(0) = max( height(1), height(2))

Attribute rule evaluation
in CF NCE GG :

X ywh
010]2(1

[ head
column J0
O

 head head ]
| scalar |1 columnls

If =

0[0(1(1 110{1 |1




Remark: Our Attribute context-sensitive
NCE Graph Grammar rewrites exactly one
Node in each derivation [cf. Adachi-Yaku (1999) ].



B Grammar 3.1 HCGG

HCGG (HiChart Graph Grammar ) is an
attribute context-free NCE graph grammar
for hierarchical diagrams in Hichart such as :

— Production Example of HCGG

if statement (1)
Production
[if _statement] 0

L [statement] "if"
N "if" <Boolean_
< ion>
[i_statoment] | == |<Bodlean Cxpression
\L "then" _
£ [statement) .
3 Semantic Rules
top(2)=top(0) cl2)="T:"
top(3)=bottom(2)+GapY cl3)="F:"
x(1)=x(0) id(1)=id(0)
x(2)=x(0)+w(1)+GapX id(2)=id(1)+1
x(3)=x(0)+w(1)+GapX id(3)=id(2)+nc(2)
y(0)=(y(2)+y(3))/2 nc(0)=1+nc(2)+nc(3)

bottom(0)=max (bottom(1),bottom(3))

w(1)=MinW
h(1)=get_height(|"if"",<Boolean_expression>,"'then"|)
cell(1)=""exclusive_selection"
string(1)=get_str(]|"if'",<Boolean_expression>,"then'])
lines(1)=get_line(1,[2,3])




Features of HCGG

GG

Type

Rewriting
Rule

Attribute
Rule

HCGG
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free

6/

723




B Property 3.2
Attribute rules in HCGG are evaluated In
liInear time.




B Derivation Tree of HCGG

[sequential_statement]

Y —
begin [statement_list]
S— .

-

o
[label statement]

[statement_list]

A
Y
[label_statement] [statement]

: !

[statement] 7 wr;reln /
Y

/ writeln /




4. Attribute Graph Grammars
i for Tabular Diagrams

B Nested Diagram and Its
Corresponding Marked Graph

I
program name : !
subtitle : ;e : .
library code : version : : ' |program name |
author : original release : : i TR T
approver : current release : I 0‘4 subtitle
i L
______________________ oV .
I “ library code | [ version |
___________________________ L Ifll-.
| .
:| program name : 0“'“ author | [original release]
| subtitle : ° -0

If
0\1 [approver|  |current release|
* i

|
I v N |I
| library code : || version : I
\[author - [original release : |
1 I
Il approver : || current release : |




B Grammar 4.1 HNGG Nested Diagram

HNGG (Hiform Nested Graph Grammar) is
an attribute context-free NCE graph
grammar for the nested diagrams such as:

— Production Examples of HNGG

head 1) =x(0 L HEAD ! Haad
ALY it [head ] HERD ), [ root |,
'rHead. hrgggtzl x(2) = x(0) - i | |
e y(2) =y(0) iw lm,
width(0) = width(2)
l height(0) = height(2)
o head X(1) = x(0) x(2) =x(0)
l 0otle  y(1)=y(0) l“"['r head | “T e
b neaay | 1= Olsheighcn root. | S [l B
in row - = e
e | wicth " L
ea = max(width(1) ,width(2)) 3
t head
roo height(0) = height(1)+height(2) Y [,f.; 5
Ny [ head ] = x(0)
column Jo x(2) = x(0)+width(1)
_ — oV ov
< ot head y(1)=y(0) y(2) =y(0) head
A scatar ) Y Egﬁ‘ﬁnn] Y Lscalar]1
. = . CI =
i heaDd width(0) in = in =
—”- If ov column Wldth(1 )+W|dth(2) If head
1 % height(0) = It ov If il lcnlumn]g
: max( height(1), height(2)) Y Y




Features of HNGG

Nested Diagram

GG Type Rewriting | Attribute
Rule Rule
HNGG Context- 280 1248
free




Nested Diagram

B Derivation Tree of HNGG
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Nested Diagram

B Property 4.2
HNGG Is a precedence graph
grammar (see e.g. Franck 1978).



Nested Diagram

B How to use precedence rule

program name
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Tessellation Diagram

B Tessellation Diagram and Its
Corresponding Graph

Name Type Size G/L

v = = = 5| htf I|  hif 3| hif 3
ame | Type | Size iy iy z 5
= = i = =
X int 2 G wx v int __Ili . G
e - 5|~ hif 3| hilf 5| hif o
y | Toa S S 3 3
<yl vy <y| float | <y| 4 <yl L
L Lt -

hi-If . hi-If hi-If



B Grammar 4.3 HTGG

HTGG ( Hiform Tessellation Graph Grammar )

IS an attribute context-sensitive NCE graph

grammar for the tessellation diagrams such as:
— Production Example of HTGG

Tessellation Diagram

(D) = x(C) =
y(D) = ¥(C) [cer]
. x(B)=x() "-0:3
~C y(B) = y(C)+height(D) - Y
Cell IW" -
width(C) B e
= max(width(D) ,width(B)) ne
height(C) = height(D)+height(B)
[ Cen ] g
X(D) = x(Cell) h-cv
X y(D) = y(Cell) 1 Fif-en
Cell h-f | hi-f T bl | C I LY
h-ov width(Cell) = width(D) [Gell | R C o= [Cell || ¢
height(Cell) = height(D) : :
h-ov‘ | -0y h-ow
B X B
[Cell} (D) =x(C)
c y(D) =¥(C) [cean ] 2
D 4" x(B)=x(C) fi-ow h-ov
[Cell it Y(B) = y(C)+height(D) g D
h-ov Cell |——a -Dell ———-
B width(C) [eel 5 - [cet L
B—r—: = max(width(D) ,width(B)) Brg™ h-ov
height(C) = height(D)+height(B) . B
h-If




Features of HTGG

Tessellation Diagram

GG Type Rewriting | Attribute
Rule Rule
HTGG Context- 69 308
sensitive




Tessellation Diagram

B Derivation of HTGG

S H A B B A
0=0= Ul = Ugplseld =

C G D C Cel C C
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ne
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i 5. Diagram Processing System

KEYAKI — CASE2000 Concept

1.

HicharteD

Hichart program diagram editing component
HITS

Hichart program diagram filtering component
LIVE

Program variable analyzing component
HiformED

Hiform diagram component



i KEYAKI-CASE2000 Inside

LIVE
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HiformED
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i 5.1 HichartED

= The Hichart program diagram editing
component

= Syntax-directed diagram editor
= Editor-Commands defined by productions

<~/ HichartED --—-—
\




Screen Concept of HichartED




i 5.2 HITS Miyadera et.al [7,9]

= Program flowchart processing system

= Generating Hichart

= Based on a tidy drawing of trees

= Visualizing data structure and control flow

/JPrograms/—-— HITS —-—B@M

Tidy Drawing
Mechanisms




Execution Screen in HITS
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i 5.3 LIVE Miyadera et.al. [9]

= A program variable analyzing component

= Developed to support the program
modularization

= The user can modify the data structure and
modules

/3 Programs /L> LIVE —




Execution Screen in LIVE
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i 5.4 HiformED

= Hiform Diagram Processing Component

= A Java application

HiformED




Screen Concept of HiformED
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System NCE GG System with |System
NCE GG without NCE
GG
HichartED f i Q
HIiTS Q Not yet Q
LIVE Not yet Not yet Q
HiformED Not yet f




i 6. Conclusion

Summary

= We proposed an attribute NCE grammar as a
universal model of visual processing of
diagrams.

= Processing methods were also considered.

Future Work

= We are developing diagram processing system
now.



6. Conclusion
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Our Project Web Site :

Including detailed description of Graph Grammars

BURL:
http://www.hichart.org/



