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ABSTRACT

We deal with mechanical documentation in software de-
velopment tools. First, we review tabular forms for pro-
gram specification and their formal syntax by an at-
tribute NCE graph grammar. Next we introduce parser
based on the syntactic definitions and attribute rules.
Furthermore, we introduce syntactic editor of tabu-
lar forms. Finally, we introduce system structure of
whole processing system for mechanical documentation.
These results are applied to mechanical manipulation
for general tabular forms.
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1 INTRODUCTION

Mechanical documentation such as automatic drawing
and editing of program specification forms is one of
the important problems in software development tools.
Software documentation includes tabular forms such
as program specification forms and tabular forms such
as program flowcharts. This paper deals with tabular
forms and their mechanical manipulating problems.

In mechanical manipulation of tabular forms, it is nec-
essary to explicitly define both the syntax and drawing
conditions (cf. [2]). Attribute graph grammars formu-
late syntactic structure. They also formulated visual
structure among items in forms, universally by syntax
with attribute rewriting rules. Franck [1] introduced
precedence graph grammars and applied them to nested
program tabular forms called PLAN2D. We formulated
the hierarchical structured program tabular form [4, 7].

In 2000, we introduced partly a syntactic definition of
program specification forms based on ISO6592 standard
[6]. Tt is to be noted that those forms are represented
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by attribute marked graphs. For this purpose, we em-
ployed graph grammars. In this paper, we propose a
universal processing system for tabular forms. Accord-
ingly, we employ as the common models attribute NCE
graph grammars.

In Section 2, we review tabular forms for program spec-
ification and introduce a formal syntax of those forms
by attribute NCE graph grammars. In Section 3, we in-
troduce a parser for tabular forms, which provides me-
chanical verifier and mechanical drawer. In Section 4,
we introduce a syntax editor of tabular forms based on
syntactic definition of editing manipulations. In Section
5, we propose a syntactic processing system using above
methods. Section 6 provides conclusions.

2 TABULAR FORMS AND THEIR SYNTAX
In this Section, we review tabular forms for program
specification.

Tabular Forms for Program Specification
We consider here a program specification language

called Hiform [6] based on ISO6592 [3].

Project Code: A5
Program Name: Program Specification-1 p
Library Code: Version:

Author: Original Release:

Approver: Current Release:

Problem Description:

Problem Supplementary Information
(Theoretical Principles, Methods and References):

Problem Solution:
1.Conventions and Terminology 2.Principles and Algorithms

Figure 1. Hiform program specification form

The International Organization for Standardization is-
sued a guideline in ISO6592 and described all items in
program documentation in Annexes A, B and C. We



considered the ISO6592 items and introduced Hiform,
which includes all items defined in these Annexes. Hi-
form [6] is defined by 17 types of forms. Figure 1 shows
a Hiform program specification form.

The order among tabular forms was already defined by a
context-free string grammar [6]. The order and graph-
ical structure of cells inside tabular forms will be dis-
cussed later.
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Figure 2. Nested tabular form and its corresponding
marked graph

Hiform 1s characterized by graph grammars for graph
syntax and attribute rules for drawing conditions. In
the graph grammar of Hiform, a program form is repre-
sented by a marked graph with locations. We illustrate
examples in Figure 2.

EdNCE Graph Grammars [8]
The following provides a formal model of tabular forms.

Definition An edNCE graph grammar is a 6-tuple
G =(2,AT,Q,P,S), where X is the alphabet of node
labels, A C X denote the alphabet of terminal node
labels, I' is the alphabet of edge labels, Q@ C T is the
alphabet of final edge labels, P is the finite set of pro-
ductions and S € X — A is the nitial nonterminal.

O

Tabular forms in software documentation are classified
into (1)nested tabular forms (see Figure 2.) and (2)tes-
sellation tabular forms (see Figure 8.) such as symbol
tables. We characterize the former (1) by the follow-
ing Hiform Nested Graph Grammar (HNGG) and the
latter (2) by the following Hiform Tessellation Graph
Grammar (HTGG).

HNGG [8, 9]

In this part, we consider an atéribute edNCE graph
grammar HNGG = < Gy, Ay, Fiyv > that generates
nested tabular forms in Hiform form. Underlying graph
grammar Gy = (Zn,An, Ty, Qn, Py, Sn) is an ed-
NCE context-free graph grammar.

The following Figure 3 illustrates productions of HNGG.
Each production has atéribute rules for drawing infor-
mation. The HNGG includes 280 productions and 1248
attribute rules for the definition of nested graph part
such as the program form.
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Figure 3. Productions of HNGG

Property Grammar HNGG is a precedence graph
grammar [1]. Thus, the parsing algorithm of Hiform
is given by the Franck’s linear time parsing algorithm

[8).

HTGG [8, 11]

We consider tessellation tabular form such as symbol ta-
bles in specification form in Hiform. HTGG is a context-
sensitive attribute NCE graph grammar for the tessel-
lation tabular forms in Hiform. The grammar HTGG
includes 69 syntax rules and 308 attribute rules. Fol-
lowing Figure 4 shows productions of HTGG. Tessella-
tion tabular form and its corresponding marked graph
is shown in Figure 8 in Appendix.
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Figure 4. Productions of HTGG



3 TABULAR FORM PARSER

First, by a parsing for marked graph, derivation tree is
generated. Next, by an attribute evaluation for deriva-
tion tree, attribute marked graph is generated. At-
tribute marked graph has layout information. Tabular
form is generated with this flow. We show the parsing

process in the following Figure 5.
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Figure 5. Parsing Process

4 TABULAR FORM EDITOR

Syntactic Editing for HNGG [10]

Formalization of syntax directed editing of tabular
forms is based on the following notation of production
instance.

A production instance (“instance” for short) is a 3-tuple
(w,pi, H,,), where

1. w € Vp,_, is a node removed during the derivation
D;_4 =p, D;.

2. p; € P is a production.

3. H,, is an embedded graph isomorphic to H,, during
D;_4 =ps D;.

wH!
We denote D;_4 :>;: D; if D;_q directly derives D; by
applying instance (w,p;, H,,).

Syntactic Insertion

Insertion is defined as substitution of the source se-
quence of production instance to a production instances
in the target sequences of productions instances. Other
manipulations are similarly defined by HNGG. Those
manipulations generate only the grammatically correct
forms.

Claim If a graph H' is obtained from a target graph H
by insertion, H’ is grammatically correct with respect

to HNGG.

Editor

Our syntax directed editor executes editing manipula-
tions on sequences of production instances. The follow-
ing Figure 6 illustrates insertion process of the editor.
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Figure 6. Insertion Process

5 SYSTEM OVERVIEW

This system is constructed on a graph parsing engine for
Hiform. This engine is constructed on three parts, which
are productions for tabular form syntax, attribute rules
for calculating values of tabular form’s layout informa-
tion and precedence table for tabular form parsing.
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Figure 7. System Overview



Figure 7 illustrates the System Overview, and the fol-
lowing Table 1 shows the features. An execution screen
is shown in Figure 9 in the Appendix.

Editor under development
Drawer 3k lines

| Parsing Engine | 2k lines |
Production 349 rules
Attribute Tree 1556 rules
Precedence Table 5376 relations

Table 1. Feature of Environment

6 RELATED WORKS [5]

Graph manipulating systems such as graph editors and
graph drawing systems using combinatorial and con-
straint algorithms have been developed. In accordance
with development of the graph grammar theory, syn-
tactic graph manipulating systems were also developed
such as DIAGEN. Among them, several large projects
such as APPLIGRAPH have been also developed. Nagl
et al. introduced IPSEN systems.

7 CONCLUSIONS

We proposed syntactic tabular form designing environ-
ment (cf. [8]), based on attribute NCE graph grammars.
Similarly, We are investigating environment for tessel-
lation forms based on HTGG.
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Figure 8. Tessellation tabular form and its correspond-
ing marked graph

Figure 9. An Execution Screen of the Editor: A Deriva-
tion Tree and Its Derived Attribute Marked Graph



