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Abstract

n TARGET: Diagrams in Software Specification

n GOAL: Syntactic Processing



n PARADIGM : Attribute Graph Grammars
l Rewriting rules for syntax
l Attribute rules for graph drawing

Abstract (continued)

n Our Solution
l Attribute NCE Graph Grammars

l Syntactic Processing Methods of Diagrams

30869Tessellation Diagram

1248280Nested Diagram

72367Hierarchical Diagram

Attribute RulesRewriting RulesDiagram
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Motivation

nFormalism of diagram’s structure and 
layout information

nFormalism of diagram processing method



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

n To propose integrated processing 
methods of diagrams using the graph 
grammars

Purpose



Results

Context-sensitive

( 69, 308 )
HTGG

Context-free, precedence

( 280, 1248 )

HNGG

Context-free

( 67, 723 )

HCGG

DiagramGrammar’s type 

(Rewriting rule, Attribute rule)

Graph Grammar

Diagram Processing System KEYAKI-CASE2000

n Types of graph grammars

n Integrated processing methods of diagrams



Contents



2. Program Flowcharts and 
Program Specification Forms



2.1  Hierarchical Diagram 
for Program Flowchart

A Hichart program flowchart (Tower of Hanoi ).



2.2  Tabular Diagrams for 
Program Specification Forms

Hiform
( a program specification 

language )

l 17types of Forms 
based on ISO6592

l A collection of tabular 
forms



3. An Attribute Graph Grammar 
for Hierarchical Diagrams



Attribute Context-sensitive NCE 
( Neighborhood Control Embedding ) Graph 
Grammar [ Rozenberg et al. 1982]

Derivation : Rewriting Rule:



Attribute Context-free  NCE Graph 
Grammar ( continued )

Production with  attribute 
rules:

Attribute rule evaluation
in CF NCE GG :



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



nGrammar 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



Features of HCGG

72367Context-
free

HCGG

Attribute 
Rule

Rewriting 
Rule

TypeGG



nProperty 3.2
Attribute rules in HCGG are evaluated in 
linear time.



n Derivation Tree of HCGG



4. Attribute Graph Grammars
for Tabular Diagrams

n Nested Diagram and Its 
Corresponding Marked Graph



nGrammar 4.1 HNGG
HNGG (Hiform Nested Graph Grammar) is 

an attribute context-free  NCE graph 
grammar for the nested  diagrams such as:

Nested Diagram

Production Examples of HNGG



Features of HNGG

1248280Context-
free

HNGG

Attribute 
Rule

Rewriting 
Rule

TypeGG

Nested Diagram



n Derivation Tree of HNGG
Nested Diagram



nProperty 4.2 

HNGG is a precedence graph 

grammar (see e.g. Franck 1978). 

Nested Diagram



n How to use precedence rule

Nested Diagram



Tessellation Diagram

n Tessellation Diagram and Its 
Corresponding Graph



nGrammar 4.3 HTGG
HTGG ( Hiform Tessellation Graph Grammar ) 

is an attribute context-sensitive NCE graph 
grammar for the tessellation diagrams such as:

Tessellation Diagram

Production Example of HTGG



Features of HTGG

30869Context-
sensitive

HTGG

Attribute 
Rule

Rewriting 
Rule

TypeGG

Tessellation Diagram



n Derivation of HTGG

Tessellation Diagram



5. Diagram Processing System

KEYAKI – CASE2000 Concept
1. HichartED

Hichart program diagram editing component
2. HiTS

Hichart program diagram filtering component
3. LIVE

Program variable analyzing component
4. HiformED

Hiform diagram component



KEYAKI-CASE2000 Inside



5.1 HichartED

n The Hichart program diagram editing 
component

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



Screen Concept of HichartED



5.2  HiTS

n Program flowchart processing system
n Generating Hichart
n Based on a tidy drawing of trees
n Visualizing data structure and control flow

Miyadera et.al [7,9]



Execution Screen in HiTS



5.3  LIVE

n A program variable analyzing component

n Developed to support the program 
modularization

n The user can modify the data structure and 
modules

Miyadera et.al. [9]



Execution Screen in LIVE



5.4  HiformED

n Hiform Diagram Processing Component

n A Java application



Screen Concept of HiformED



Not yetHi formED

Not yetNot yetLIVE

Not yetHiTS

HichartED

System 
without NCE 
G G

System with 
NCE GG

NCE GGSystem



6.  Conclusion

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

n Processing methods were also considered.

n We are developing diagram processing system 
now.

Summary

Future Work



6.  Conclusion
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Including detailed description of Graph Grammars

nURL:
http://www.hichart.org/

Our Project Web Site :


