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Abstract 

In this paper a short overview is given of a software generator tool based on attribute 
grammars and the experiences are summarized with the use of this system for generating 
different types of software. 
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1 Introduction 

Software generation becomes more and more important in the process of 
software development. In many areas of software development, these gen
erators are considered as convenient tools for producing high quality and 
easy-to-maintain products. In the case of large-size projects, a high-level 
specification of a system is indispensable. Attribute grammars (KNUTH, 

1968) seem to be prospective candidates as good theoretical and practical 
models for such specifications. 

We have developed a system called PROF-LP which can generate 
software from an attribute grammar specification. PROF-LP is a general 
purpose generator, it can generate language processors of different types. 
However, our experiences with the system suggest that in a number of 
cases a general purpose system is not suitable. Special purpose software 
generators are much more convenient tools for the generation of application 
programs. Hence, PROF-LP can be considered as a generator for different 
types of software generators. 

In Section 2 a short overview of PROF-LP is presented, then a de
scription of a large CASE system called SYS/3 is given in Section 3. SYS/3 
contains several software generators which are generated by PROF-LP. In 
Section 4 the main features of THALES, a program package for plane ge
ometry constructions are described. This system has a natural language 
interface for processing instructions formulated in English. The major part 
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of the system is generated from an attribute grammar specification. An 
outline of future plans is presented in Section 5. 

2 PROF-LP 

PROF-LP (PROFessional Language Processor) is a software generator based 
on attribute grammars. The structure of the system can be seen in Fig. 1. 
There are two metalanguages in the system. The lexical metalanguage is 
used to describe the structure of basic symbols. Definitions for character 
sets and token class definitions, string transformations and screening rules 
are included. Token classes are given with regular expressions. 

In the syntactic-semantic description, the user can define an attribute 
grammar. The specification of an attribute grammar is composed of the 
following parts: 

Pascal or C declarations, 
declaration of synthesized and inherited attributes with their Pascal 
or C types, 
declaration of nonterminals with their attributes, 
the productions with their associated semantic rules and code tem
plates. 

The evaluation order is determined by attribute dependencies, whereas the 
user has an explicit control over the code generation treewalk. 

PROF-LP can process LL(l) grammars with L-attribute (BOCHMANN, 

1976) or LALR(l) grammars with Ordered Attribute Grammars (KASTENS, 

1980). The system has been extended with a backtrack parser genera
tor for the generation language processors for natural language processing 
and syntactic pattern recognition. The generated backtrack parsers use 
the LL(l) parsing table, thus a lot of useless backtracks can be elimi
nated (GYIMOTHY, 1987). A complete description of PROF-LP is given in 
(PROF-LP, 1986). 

3 SYS/3 

SYSj3 (SYStematic SYStem Development SYStem) is a CASE system for 
assisting in developing software products according to a pre-stated stan
dard. SYSj3 assures the proper quality of a software during its entire 
life-cycle. Fig. 2 shows the structure of the system. 

From a functional point of view, SYSj3 has three subsystems: project 
management, control and development. 

The management subsystem contains the functions used for organiz
ing and managing the project. It handles the following objects: the users, 
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Fig. 1. The structure of PROF-LP 

the workstations, and the tasks. The control subsystem contains a detailed 
diary for storing information about the system development process. This 
information is accessible using a comfortable menu system. 

The development subsystem contains a configuration management 
program, document handling programs and some special purpose programs. 

Major parts of SYSj3 are generated from high-level descriptions. 
The user interface of the system is generated with the UIG general 

user interface generator developed by our research group. In the metalan
guage of UIG, the user has to define only the structure of his/her fields, 
windows and screens. From this specification, UIG is capable of generat
ing simple screen handler routines with formed input and output fields as 
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Fig. 2. The structure of SYS/3 

well as help systems, structured file listers, menu windows and usual text 
editors. 

SYSj3 contains built in syntax-directed editors and parsers for each 
type of documents (e. g. System Specification, Software Plan, Require
ments Analysis, Test Specification, Preliminary Design Document, Detailed 
Design). 

The editors and parsers are generated with the SYSGEN syntax-dir
ected editor and parser generator system. SYSGEN can be considered as 
a modified version of.PROF-LP. 

As we mentioned above, the development subsystem of SYSj3 con
tains special purpose programs. One of them is the T-GEN test case gener
ator system. The T-GEN system gives assistance to the functional testing 
of programs in C. Turbo Pascal and dBasejClipper. T-GEN can generate 
LOTUS macros for testing LOTUS applications as well. The system can 
be considered as a meaningful extension of the category-partition method 
presented in (OSTRAND and BALCER, 1988). The standpoints of testing 
can be specified in a high-level description. From this specification, the 
system generates executable test cases. 
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SYSj3 contains a subsystem called PDL (Program Design Language), 
to assist in the preparation of Detailed Design document. PDL is based on 
the program design languages presented in (Software Engine~ring, 1986), 
but the original language has been augmented with numerous new fea
tures. Formal elements of PDL define the most important data types 
(SCALAR, ARRAY, MATRlX, LIST, CHAIN, STACK, TREE, ROW, 
SET, RECORD, FILE) and program structures (IF, CASE, DO, FOR, 
REPEAT, ESCAPE, EXIT, RETURN). From a PDL description, a Turbo 
Pascal source is generated. 

The generators (UIG, SYSGEN, T-GEN, PDL) mentioned in this 
Section are generated with PROF-LP. A more detailed description of SYSj3 
can be found in (TOCZKI et al, 1990). 

4 THALES 

THALES, a program package for plane geometry constructions, is equipped 
with a natural language interface developed on the basis of an attribute 
grammar specification. Constructions are carried out as series of instruc
tions formulated in English. 

The natural language interface of THALES consists of the following 
functional units: 

- lexical-morphological processor, 
- syntactic parser, 
- semantic analyzer. 

The lexical-morphological processor is based on a lexicon with a fixed num
ber of items covering the sublanguage of plane geometry. The syntac
tic module represents a top-down, basically LL(1), algorithm augmented 
hand-written look-ahead for controlling the occasional LL(1) conflicts. 

The range of syntactic and semantic coverage can be illustrated by 
the examples below. 
(1) Draw two circles c1, c2. 
(2) Across the points of intersection of the circles, draw a line e. 
(3) On the line e, pick a point P that is outside the circles. 
( 4) Label the cent er of the circles by A and B. 
(5) Draw a circle with center P and radius AB. 
(6) Compute the area of triangle APB. 

During the implementation of the semantic analyzer we tried to make 
a clear-cut distinction between the static and dynamic semantics of the 
sentences. Our experiences showed that the most important static semantic 
features (e. g. identification, type compatibility) of THALES-like natural 
language interfaces can be handled on the basis of a high-level description. 



152 T. GYIM6THY 

The identification problem, i. e. finding the appropriate defining oc
currence, is usually not too difficult in traditional programming languages. 
Because of the ambiguity inherent in natural languages, a much more so
phisticated algorithm is required in THALES-like natural language inter
faces. A detailed description of THALES can be found in (FABRICZ et al, 
1990). 

5 Future Plans 

As described above, the current version of PROF-LP can generate syntax
directed editors, interpreters, front-ends and compilers from an attribute 
grammar specification. Our aim has been to develop a new version of 
the system which can produce integrated development environment from 
a given specification of a language. This environment will contain a user
friendly menu-driven subsystem for the integration of the different gener
ated tools of the given language. 
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