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1 Introduction

Ayacc provides Ada programmers with a tool for the automatic construction of parsers.
The parsers are constructed from a high level description of a context free grammar. The
input to Ayacc consists of a BNF style specification of a grammar accompanied by a set of
Ada program statements to be executed as each rule is recognized. Ayacc generates a set
of Ada program units that act as a parser for the specified grammar. These program units
may be interfaced to additional user supplied routines to produce a functional program.
Ayacc was inspired by the popular UNIX utility, Yacc, and it closely mimics the features
and conventions of its C counterpart. The error recovery features are similar to those of
eyacc.

2 Description

The following chapter is intended to serve as a tutorial and reference guide to Ayacc.
No previous knowledge of Yacc is assumed although basic principles of compiler theory
such as context-free grammars, lexical analysis, and parsing are taken for granted. For
the sake of clarity, a consistent set of terminology is adopted in this chapter. The term
token denotes a structure recognized by a lexical analyzer and nonterminal refers to a
structure recognized by a parser. Grammar symbols collectively refers to nonterminals
and tokens.

Ayacc generates four Ada program units that may be compiled and interfaced to other
Ada code provided by the user. To enable the compilation of Ayacc output, the user must
provide a minimum of two routines: a lexical analyzer function and an error reporting
procedure. These routines may be kept inside the specification file or provided as external
modules.

Ayacc generates a total of four files. Assuming that the original specification file is
named base.y, the corresponding Ayacc output files would be: base_tokens.ada,
base_shift_reduce.ada, base_goto.ada, and base.ada. If the Error_Recovery command line
parameter is on then an additional file named base_error_report.ada is also generated. In
addition, Ayacc also generates a temporary file, base.accs, which is automatically deleted
upon completion and should not be of concern to the user. A brief description of these files
follows:

base.ada
The primary output of Ayacc. Procedure YYParse is generated into
this file along with any Ada code provided in the declaration section at
the end of the specification file.



base_tokens.ada
The tokens package that provides the type and variable declarations
needed by both YYParse and the user supplied lexical analyzer. The
package is named Base_Tokens.

base_shift_reduce.ada base_goto.ada
The parse tables used by YYParse. They are generated as separate
packages rather than nested within YYParse to prevent them from
being pushed onto the stack with each invocation of YYParse.
Strictly speaking, the tables could be placed within a single package,
however some Ada compilers may have problems compiling the large
preinitialized arrays which comprise the tables. The parse table
packages are named Base_(Goto and Base_Shift_Reduce respectively.

3 Command Line Interface

When the Ayacc command is entered without arguments, the following specification is
displayed on the user’s terminal.

——Ayace: An Ada Parser Generator.
type Switch is (On, Off);

procedure Ayacc ( File : in String;
C_Lex : in Switch := Off;
Debug : in Switch := Off;
Summary : in Switch := On;
Verbose : in Switch := Off;
Error_Recovery : in Switch := Off;
Extension : in String := ".a");
—— File Specifies the Ayacc Input Source File.
—— C_Lex Specifies the Generation of a ’C’ Lex Interface.
—— Debug Specifies the Production of Debugging Output
—— By the Generated Parser.
—— Summary Specifies the Printing of Statistics About the

—— Generated Parser.

—— Verbose Specifies the Production of a Human Readable
—— Report of States in the Generated Parser.
—— FError_Recovery Specifies the Generation of Automatic

—— Error Recovery in the Generated Parser.
—— Extension Specifies the File Extension to be Used for
—— Generated Ada Files.

Figure 1. Ayacc Command Line Specification



3.1 Overview

The Ayacc command line interface is modeled after the syntax and semantics of Ada pro-
cedure calls. Both Named and Positional parameter associations and Default Parameters
are supported. ! Although the command line interface does follow the syntax and seman-
tics of Ada, the strictness of these rules has been relaxed to improve the user interface.
The nature of these relaxations is discussed in the following section.

3.2 Command Format

The command line interface has several relaxations to promote friendlier usage. A summary
of these relaxations are listed in Figure 2.

1. Final Semicolon on the procedure call is optional.
2. Outermost Parentheses are optional.

3. Parentheses around aggregate parameters are optional when the aggregate consists
of only one component.

4. Commas in the parameter list are optional.

5. Quotes around string literals are optional.

Figure 2. Syntactic Relaxations in the Command Line Interface

3.3 Invoking Ayacc

When Ayacc is invoked, the command line interface analyzes the command line for the
correct number and types of parameters. If no errors are detected, the command line is
echoed to the terminal in the form of an Ada procedure call with all parameters displayed
as Named Associations. A typical invocation is shown in Figure 3. Once the command
line is analyzed, the parameters are passed on to the tool for processing. Note: Some
Operating Systems, for example Uniz, may interpret the => prior to passing the argument
to the tool. As a result, any OS special characters should be escaped on the command line
to prevent interpretation.

LA complete discussion of this topic can be found in the Ada Language Reference Manual, §6.4-6.4.2.






