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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through
technical committees established by the respective organization to deal with particular fields of
technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other
international organizations, governmental and non-governmental, in liaison with ISO and IEC, also
take part in the work.

In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1. Draft International Standards adopted by the joint technical committee are
circulated to national bodies for voting. Publication as an International Standard requires approval
by at least 75% of the national bodies casting a vote.

International Standard ISO/IEC 15291 was prepared by Joint Technical Committee ISO/IEC
JTC 1, Information technology, Subcommittee 22, Programming languages, their environments
and system software interfaces.

Annexes A, B, C, and D of this International Standard are for information only.
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Introduction

The Ada Semantic Interface Specification (ASIS) is an interface between an Ada environment (as
defined by ISO/IEC 8652:1995) and any tool requiring information from it. An Ada environment
includes valuable semantic and syntactic information. ASIS is an open and published callable
interface which gives CASE tool and application developers access to this information. ASIS has
been designed to be independent of underlying Ada environment implementations, thus
supporting portability of software engineering tools while relieving tool developers from needing to
understand the complexities of an Ada environment’s proprietary internal representation.

Examples of tools that benefit from the ASIS interface include: automated code monitors,
browsers, call tree tools, code reformators, coding standards compliance tools, correctness
verifiers, debuggers, dependency tree analysis tools, design tools, document generators, metrics
tools, quality assessment tools, reverse engineering tools, re-engineering tools, style checkers,
test tools, timing estimators, and translators.

The word “may” as used in this International Standard consistently means “is allowed to” (or “are
allowed to”). It is used only to express permission, as in the commonly occurring phrase “an
implementation may”; other words (such as “can,” “could” or “might”) are used to express ability,
possibility, capacity, or consequentiality.

The ASIS interface consists of a set of types, subtypes, and subprograms which provide a
capability to query the Ada compilation environment for syntactic and semantic information.
Package Asis is the root of the ASIS interface. It contains common types used throughout the
ASIS interface. Important common abstractions include Context, Element, and Compilation_Unit.
Type Context helps identify the compilation units considered to be analyzable as part of the Ada
compilation environment. Type Element is an abstraction of entities within a logical Ada syntax
tree. Type Compilation_Unit is an abstraction for Ada compilation units. In addition, there are two
sets of enumeration types called Element Kinds and Unit Kinds. Element Kinds are a set of
enumeration types providing a mapping to the Ada syntax. Unit Kinds are a set of enumeration
types describing the various kinds of compilation units.

All ASIS subprogram interfaces are provided using child packages. Some child packages also
contain type and subtype interfaces local to the child package.

The child package Asis.Implementation provides queries to initialize, finalize, and query the error
status of the ASIS implementation. The child package Asis.Ada_Environments encapsulates a set
of queries that map physical Ada compilation and program execution environments to logical ASIS
environments.

The child package Asis.Compilation_Units defines queries that deal with compilation units and
serves as the gateway between Compilation_Units, Elements, and Ada_Environments. The child
package Asis.Compilation_Units.Times encapsulates the time related functions used within ASIS.
The child package Asis.Compilation_Units.Relations encapsulates semantic relationship concepts
used in ASIS.

The child package Asis.Elements defines general Element queries and queries for pragmas. It
provides information on the element kinds for further semantic analysis.

The child package Asis.Iterator provides a mechanism to perform an iterative traversal of a logical
syntax tree. During the syntax tree traversal, ASIS can analyze the various elements contained
within the syntax tree. ASIS can provide the application additional processing via generic
procedures, which are instantiated by the application. These additional processing queries

Xiv
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decompose as ASIS elements from the logical Ada semantic tree. Queries are provided in the

child packages: Clauses, Declarations, Definitions, Expressions, and Statements.

« child package Asis.Clauses - Defines queries dealing with context clauses and representation
clauses.

» child package Asis.Declarations - Defines queries dealing with Ada declarations.

« child package Asis.Definitions - Defines queries dealing with the definition portion of Ada
object, type, and subtype declarations.

« child package Asis.Expressions - Defines all queries dealing with Ada expressions.
» child package Asis.Statements - Defines queries dealing with Ada statements.

The child package Asis.Text encapsulates a set of operations to access the text of ASIS
elements. It defines the operations for obtaining compilation text spans, lines, and images of
elements.

The child package Asis.lds provides a mechanism to efficiently reference ASIS elements in a
persistent manner.

To support portability amongst a variety of implementors’ compilation environments, certain types
and constants have been identified as implementation-defined.

The child package Asis.Errors defines the kinds of errors. The exceptions that can be raised
across the ASIS interface are defined in the child package Asis.Exceptions.

The interface supports one optional child package and its single child package:

» child package Asis.Data_Decomposition - The interface also includes an optional capability to
decompose data values using the ASIS type information and portable data stream,
representing a data value of that type.

XV
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Information technology —
Programming languages —
Ada Semantic Interface Specification (ASIS)

1 General

1.1 Scope

The Ada Semantic Interface Specification (ASIS) is an interface between an Ada environment (as
defined by ISO/IEC 8652:1995) and any tool requiring information from this environment. An Ada
environment includes valuable semantic and syntactic information. ASIS is an open and published
callable interface which gives CASE tool and application developers access to this information.
ASIS has been designed to be independent of underlying Ada environment implementations, thus
supporting portability of software engineering tools while relieving tool developers from needing to
understand the complexities of an Ada environment’s proprietary internal representation.

Examples of tools that benefit from the ASIS interface include: automated code monitors,
browsers, call tree tools, code reformators, coding standards compliance tools, correctness
verifiers, debuggers, dependency tree analysis tools, design tools, document generators, metrics
tools, quality assessment tools, reverse engineering tools, re-engineering tools, safety and security
tools, style checkers, test tools, timing estimators, and translators.

This International Standard specifies the form and meaning of the ASIS interface to the Ada
compilation environment.

This International Standard is applicable to tools and applications needing syntactic and semantic
information in the Ada compilation environment.

111 Extent
This International Standard specifies:
e The form of the ASIS interface;

e Sequencing of ASIS calls;

e The permissible variations within this International Standard, and the manner in which they are
to be documented;

e Those violations of this International Standard that a conforming implementation is required to
detect, and the effect of attempting to execute a program containing such violations;

This International Standard does not specify:
e Semantics of the interface in the face of simultaneous updates to the Ada compilation
environment.

+ Semantics of the interface for more than one thread of control.
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1.1.2 Structure
This International Standard contains twenty-three clauses and four annexes.

Clause 1 is general in nature providing the scope of this International Standard, normative
references, and definitions.

Clause 2 identifies the ASIS technical concepts. Here the Ada compilation environment to which
ASIS interfaces is described. The concept of queries is presented. The ASIS package architecture
is presented.

The packages that comprise the ASIS International Standard are provided in Clauses 3 through
23. These packages are provided in the correct compilation order and when presented in
electronic format are compilable.

e Clause 3 package Asis

* Clause4 package Asis.Errors

e Clause5 package Asis.Exceptions

e Clause 6 package Asis.Implementation

e Clause 7 package Asis.Implementation.Permissions

e« Clause 8 package Asis.Ada_Environments

e Clause 9 package Asis.Ada_Environments.Containers
e Clause 10 package Asis.Compilation_Units

¢« Clause 11 package Asis.Compilation_Units.Times

* Clause 12 package Asis.Compilation_Units.Relations

e Clause 13 package Asis.Elements

* Clause 14 package Asis.lterator

¢« Clause 15 package Asis.Declarations

* Clause 16 package Asis.Definitions

 Clause 17 package Asis.Expressions

e Clause 18 package Asis.Statements

¢« Clause 19 package Asis.Clauses

e Clause 20 package Asis.Text

¢« Clause 21 package Asis.lds

« Clause 22 package Asis.Data_Decomposition (optional package)
¢ Clause 23 package Asis.Data_Decomposition.Portable_Transfer

The following annexes are informative:

Annex A: Glossary

Annex B: ASIS Application Examples

Annex C: Miscellaneous ASIS I/O and IDL Approaches
Annex D: Rationale

The major package interfaces visible to ASIS users are identified as clauses facilitating access
from the table of contents.
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The ASIS interface is compilable. Consequently, Sentinels have been used to mark portions of the
ASIS text with comments appropriate to an ASIS implementor and an ASIS user.

The sentinels and their meanings are:

--|ER (Element Reference) These comments mark an element kind reference which acts as a
header for those queries that work on this element kind.

--|CR (Child Reference) These sentinel comments follow sentinel comments marking element
references (--ER) and reference child element queries that decompose the element into
its children.

--|AN (Application Note) These comments describe suggested uses, further analysis, or other
notes of interest to ASIS applications.

--|IP (Implementation Permissions) These comments describe permissions given an
implementor when implementing the associated type or query.

-|IR  (Implementation Requirements) These comments describe additional requirements for
conforming implementations.

1.1.3 Conformity with this International Standard

1131 Implementation conformance requirements

An ASIS implementation includes all the hardware and software that implements the ASIS
specification for a given Ada implementation and that provides the functionality required by the
ASIS specification. An ASIS implementor is a company, institution, or other group (such as a
vendor) who develops an ASIS implementation. A conforming ASIS implementation shall meet all
of the following criteria:

a) The system shall support all required interfaces defined within this International Standard.
These interfaces shall support the functional behavior described herein. All interfaces in the
ASIS specification are required unless the interface is specifically identified as being optional.
The ASIS specification defines one optional package: Asis.Data_Decomposition.
Asis.Data_Decomposition has one child package,
Asis.Data_Decomposition.Portable_Transfer.

b) The system may provide additional facilities not required by this International Standard.
Extensions are non-standard facilities (e.g., other library units, non-standard children of
standard ASIS library units, subprograms, etc.) which provide additional information from ASIS
types, or modify the behavior of otherwise standard ASIS facilities to provide alternative or
additional functionality. Nonstandard extensions shall be identified as such in the system
documentation. Nonstandard extensions, when used by an application, may change the
behavior of functions or facilities defined by this International Standard. The conformance
document shall define an environment in which an application can be run with the behavior
specified by this International Standard. In no case except package name conflicts shall such
an environment require modification of a Basic Conforming or Fully Conforming ASIS
Application. An implementation shall not change package specifications in this International
Standard except by:

« Adding “with” clauses, pragmas, representation specifications, comments, and
allowable pragmas. Allowable pragmas are those which do not change the semantics
of the interface (e.g., List, Optimize, Page).

e Replacing instances of the words <implementation-defined> with appropriate value(s).

e Adding or changing private parts.

e Making any other changes that are lexically transparent to Ada compilers.
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¢) An ASIS implementation shall not raise Program_Error on elaboration of an ASIS package, or
on execution of an ASIS subprogram, due to elaboration order dependencies in the ASIS
implementation.

d) Except as explicitly provided for in this International Standard, Standard.Storage_Error is the
only exception that should be raised by operations declared in this International Standard.

e) When executed, an implementation of this International Standard shall not be erroneous, as
defined by ISO/IEC 8652:1995.

1.1.3.2 Implementation conformance documentation

A conformance document shall be available for an implementation claiming conformance to this
International Standard. The conformance document shall have the same structure as this
International Standard, with the information presented in the equivalently numbered clauses, and
subclauses. The conformance document shall not contain information about extended facilities or
capabilities outside the scope of this International Standard.

The conformance document shall contain a statement that indicates the full name, number, and
date of the International Standard that applies. The conformance document may also list software
standards approved by ISO/IEC or any ISO/IEC member body that are available for use by a Basic
or Fully Conforming ASIS Application. Applicable characteristics whose documentation is required
by one of these standards, or by standards of government bodies, may also be included.

The conformance document shall describe the behavior of the implementation for all
implementation-defined features defined in this International Standard. This requirement shall be
met by listing these features and providing either a specific reference to the system documentation
or providing full syntax and semantics of these features. The conformance document shall specify
the behavior of the implementation for those features where this International Standard states that
implementations may vary.

No specifications other than those described in this subclause shall be present in the conformance
document.

The phrase “shall be documented” in this International Standard means that documentation of the
feature shall appear in the conformance document, as described previously, unless the system
documentation is explicitly mentioned.

The system documentation should also contain the information found in the conformance
document.

1.1.33 Implementation conformance categories

An implementation is required to define all of the subprograms for all of the operations defined in
this International Standard, including those whose implementation is optional. Required
functionality is the subset of ASIS facilities which are not explicitly identified in the ASIS standard
as optional. Optional functionality is the subset of ASIS facilities which are explicitly identified in the
ASIS standard as optional which may legitimately be omitted from a Basic Conforming ASIS
implementation. Optional interfaces shall be included in any Fully Conforming ASIS
implementation, unless stated otherwise in the ASIS specification. An application that accesses an
Ada environment’s semantic tree (e.g., Diana Tree) directly using work-arounds is not considered
to be a conformant application. All Conforming Applications fall within one of the categories
defined below.

If an unimplemented feature is used, the exception Asis.ASIS_Failed shall be raised and
Asis.Implementation_Status shall return the value for Error_Kinds of Not_Implemented_Error.

There are four categories of conforming ASIS implementations:



© ISO/IEC ISO/IEC 15291:1998(E)

1.1.3.3.1 Basic conforming ASIS implementation
A Basic Conforming ASIS Implementation is an ASIS implementation supporting all required
interfaces defined within this International Standard.

1.1.3.3.2 Fully conforming ASIS implementation
A Fully Conforming ASIS Implementation is an ASIS implementation supporting all required and all
optional interfaces defined within this International Standard.

1.1.3.3.3 Basic conforming ASIS implementation using extensions

A Basic Conforming ASIS Implementation Using Extensions is an ASIS implementation that differs
from a Basic Conforming ASIS Implementation only in that it uses nonstandard extensions that are
consistent with this International Standard. Such an implementation shall fully document its
extended facilities, in addition to the documentation required for a Basic Conforming ASIS
Implementation.

1.1.3.3.4 Fully conforming ASIS implementation using extensions

A Fully Conforming ASIS Implementation Using Extensions is an ASIS implementation that differs
from a Fully Conforming ASIS Implementation only in that it uses nonstandard extensions that are
consistent with this International Standard. Such an implementation shall fully document its
extended facilities, in addition to the documentation required for a Fully Conforming ASIS
Implementation.

1.1.34 Application conformance categories

An ASIS application is any programming system or any set of software components making use of
ASIS queries to obtain information about any set of Ada components. All ASIS applications
claiming conformance to this International Standard shall use a Conforming ASIS Implementation
with or without extensions.

1.1.3.4.1 Basic conforming ASIS application
A Basic Conforming ASIS Application is an application that only uses the required facilities defined
within this International Standard. It shall be portable to any Conforming ASIS Implementation.

1.1.3.4.2 Fully conforming ASIS application

A Fully Conforming ASIS Application is an application that only uses the required facilities and the
optional facilities defined within this International Standard. It shall be portable to any Fully
Conforming ASIS Implementation.

1.1.3.4.3 Basic conforming ASIS application using extensions

A Basic Conforming ASIS Application Using Extensions is an application that differs from a Basic
Conforming ASIS Application only in that it uses nonstandard, implementation provided, extended
facilities that are consistent with this International Standard. Such an application should fully
document its requirements for these extended facilities. A Basic Conforming ASIS Application
Using Extensions may or may not be portable to other Basic or Fully Conforming ASIS
Implementation Using Extensions.

1.1.3.4.4 Fully conforming ASIS application using extensions

A Fully Conforming ASIS Application Using Extensions is an application that differs from a Fully
Conforming ASIS Application only in that it uses nonstandard, implementation provided, extended
facilities that are consistent with this International Standard. Such an application should fully
document its requirements for these extended facilities. A Fully Conforming ASIS Application
Using Extensions may or may not be portable to other Fully Conforming ASIS Implementation
Using Extensions.
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114 Implementation permissions

The ASIS Application Program Interface (API) may be implemented through a variety of
approaches. Approaches permitted by this International Standard are based on the traditional
approach and the client /server approach. These implementation permissions are depicted in
Figure 1 and described below:

1.14.1 Traditional approach (permission 1)

Traditionally, the ASIS APl implementation is intended to execute on the node containing the
implementor’s Ada software engineering environment and the desired Ada compilation
environment. Because the ASIS API interfaces directly, ASIS performs at its best. It is expected
that most ASIS implementors will support this approach as it requires little additional effort when
alternative approaches are supported. In Figure 1, the client tool using Permission 1 uses the
ASIS specification exactly as specified in this International Standard. ASIS tools and applications
are compiled in the implementor's environment.

1.1.4.2 Client / server approach (permission 2)

As an alternative, a client / server approach can be used to implement the ASIS API. Here the
ASIS API is supported by a server; ASIS client tools can request ASIS services within the
supported network.

Figure 1 identifies four ASIS client tools using permission 2 capable of interfacing with an ASIS
Object Request Broker (ORB) server. One client tool is written in Ada, one in Java, one in C++,
and one in Smalltalk. The ORB serves as a broker between the client and server on a network
consisting of many nodes. Server location and services are registered with the ORB. A client
needing the services interfaces with the ORB, who brokers the needed server interface
information. The interface between a client and server is written as an interface specification in the
Interface Definition Language (IDL). IDL is very different from most computer languages; when
IDL is compiled, the interface specification is produced in either Ada, Java, C++, or Smalltalk. In
addition, the necessary artifacts are produced to register the client or server interface with the
ORB.

1.1.4.3 Distributed traditional approach (permission 3)

The Ada specification created by the compilation of this ASIS APl in IDL is semantically equivalent
to this ASIS standard, but not syntactically identical. An ASIS Client tool written in Ada interfaces
to the ASIS API as specified in this International Standard. As shown in Figure 1, the ASIS API
encapsulates the ASIS ORB client as generated from the compilation of the ASIS IDL into Ada.
Client tools using either permission 1 or permission 3 are, most likely, identical. Client tools
developed using permission 3 can be developed as plug and play.

1.1.4.4 ASIS dynamic client approach (permission 4)

In addition to using traditional compiled tools through the client / server interface, ORBs can
provide a Dynamic Interface Invocation (DIl) capability where rather general purpose tools can
access the interface dynamically. Shown in Figure 1, such a tool behaves more like a browser. It
accesses the ASIS IDL as registered with the server and browses through the services provided
by the ASIS interface. Use of this capability with ASIS is extremely cumbersome and manually
intensive. However, this provides a user access to information across the interface that had not
been preprogrammed by a tool.
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Figure 1 — ASIS implementation permissions
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1.15 Classification of errors

ASIS reports all operational errors by raising an exception. Whenever an ASIS implementation
raises one of the exceptions declared in package Asis.Exceptions, it will previously have set the
values returned by the Status and Diagnosis queries to indicate the cause of the error. The
possible values for Status are indicated here along with suggestions for the associated contents of
the Diagnosis string.

ASIS applications are encouraged to follow this same convention whenever they explicitly raise
any ASIS exception to always record a Status and Diagnosis prior to raising the exception. Values
of errors along with their general meanings are:

Not_An_Error -- No error is presently recorded
Value_Error -- Routine argument value invalid
Initialization_Error -- ASIS is uninitialized
Environment_Error -- ASIS could not initialize
Parameter_Error -- Bad Parameter given to Initialize
Capacity Error -- Implementation overloaded
Name_Error -- Context/unit not found

Use Error -- Context/unit not use/open-able
Data_Error -- Context/unit bad/invalid/corrupt
Text_Error -- The program text cannot be located
Storage_Error -- Storage_Error suppressed
Obsolete_Reference_Error -- Semantic reference is obsolete
Unhandled_Exception_Error -- Unexpected exception suppressed
Not_Implemented_Error -- Functionality not implemented
Internal_Error -- Implementation internal failure

Diagnostic messages may be more specific.
A set of exceptions shall be raised for the following circumstances:

* ASIS_Inappropriate_Context - Raised when ASIS is passed a Context value that is not
appropriate for the operation. This exception typically indicates that a user error has occurred
within the application.

e ASIS_Inappropriate_Compilation_Unit - Raised when ASIS is passed a Compilation_Unit
value that is not appropriate. This exception typically indicates that a user error has occurred
within the application.

* ASIS_Inappropriate_Element - Raised when ASIS is given an Element value that is not
appropriate. This exception typically indicates that a user error has occurred within the
application.

e ASIS_Inappropriate_Line - Raised when ASIS is given a Line value that is not appropriate.

e ASIS_Inappropriate_Line_Number - Raised when ASIS is given a Line_Number value that
is not appropriate. This exception typically indicates that a user error has occurred within the
application.

* ASIS_Failed - All ASIS routines may raise ASIS_Failed whenever they cannot normally
complete their operation. This exception typically indicates a failure of the underlying ASIS
implementation. This is a catch-all exception that is raised for different reasons in different
ASIS implementations.
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1.2 Normative reference

The following standard contains provisions which, through reference in this text, constitute
provisions of this International Standard. At the time of publication, the edition indicated was valid.
All standards are subject to revision, and parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent edition of the International
Standard indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO/IEC 8652:1995, Information technology — Programming languages — Ada.

1.3 Terms and definitions
For the purposes of this International Standard, the terms and definitions given in ISO/IEC
8652:1995 and the following apply.

Additional terms are defined throughout this International Standard, indicated by italic type. Terms
explicitly defined in this International Standard are not to be presumed to refer implicitly to similar
terms defined elsewhere. Terms not defined in this International Standard and ISO/IEC 8652:1995
are to be interpreted according to the Webster’s Third New International Dictionary of the English
Language. Informal descriptions of some terms are also given in Annex A, “Glossary”.

“ASIS” is used in reference to the acronym “Ada Semantic Interface Specification.”
“Asis” is used in reference to the package Asis.



ISO/IEC 15291:1998(E)

2

2.1

ASIS technical concepts

Ada compilation environment
ASIS is an interface between an Ada environment as defined by ISO/IEC 8652:1995 (the Ada
Reference Manual) and any tool requiring information from this environment, as shown in
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Figure 2 — ASIS as interface to Ada compilation environment
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ISO/IEC 8652:1995, 10.1.4(1) provides a notion for this compilation environment as: “ Each

compilation unit submitted to the compiler is compiled in the context of an environment

declarative_part (or simply environment), which is a conceptual declarative_part that forms the
outermost declarative region of the context of any compilation. At run time, an environment forms

the declarative_part of the body of the environment task of a partition.”

10



© ISO/IEC ISO/IEC 15291:1998(E)

2.1.2 ASIS notion of the Ada compilation environment

However, the mechanisms for creating an environment and for adding and replacing compilation
units within an environment are implementation-defined. Some implementor environments create
and maintain persistent databases while others do not. Consequently, ASIS requires the user of
the interface (i.e., ASIS application) to establish the compilation environment. This is done through
the context.

The context defines a set of compilation units and configuration pragmas processed by an ASIS
application. ASIS provides any information from a context by treating this set as if its elements
make up an environment declarative part by modeling some view (most likely - one of the views of
the underlying Ada implementation) on the environment. Context is a view of an Ada environment.
ASIS requires an application to identify that view of the environment using the procedure
Asis.Ada_Environments.Associate, as shown in Figure 3. ASIS may process several different
contexts at a time.

a

Ada Compilatiop Units

Ad
Ada (@)
‘EHHD 000g o 00§ 00

Environment

Associate (...)

ASIS Tool or
Application

ASIS
Queries

ASIS Context

Ada Compilation Units
°0 000 @éé§>

Figure 3 — Application interface to ASIS Context

A context may have one or more Compilation_Units. ASIS has defined Compilation_Unit as an
ASIS private type. This type has values which denote an Ada compilation unit or configuration
pragma from the environment. Compilation_Unit also is an abstraction, which represents
information about some physical object from the "external world". This physical object is treated by
the underlying Ada implementation as the corresponding Ada compilation unit or as a result of
compiling a configuration pragma. An ASIS compilation unit includes the notion of some
implementation-defined way to associate the corresponding ASIS object with some physical
external object. This is necessary to support ASIS queries such as Time_Of Last Update and
Text_Name which have no relation to the Reference Manual-defined notion of an Ada compilation
unit.

To facilitate the use of context, implementations may support the use of containers which are
logical collections of ASIS compilation units. For example, some containers can hold compilation

11
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units which include Ada predefined types; another container can hold implementation-defined
packages. Containers provide an implementation-defined way of grouping the compilation units
accessible for an ASIS application through the ASIS queries.

2.1.3 lllegal / inconsistent units in the compilation environment

Ada Implementation permissions allow for illegal and inconsistent units to be in the environment.
Because the contents of the Ada environment are Ada-implementation-defined, the ASIS context
can contain illegal compilation units. The use of ASIS can result in the exception ASIS_Failed
being raised if the Ada environment includes such units.

2.2 ASIS queries
ASIS queries are provided in the form of structural (syntactic) and semantic queries to the Ada
compilation environment.

221 Structural queries

Structural queries are those ASIS queries which provide the top-down decomposition and reverse
bottom-up composition of the compilation unit according to its syntax structure. These structural
queries are further characterized as:

« "Black-box" queries are those ASIS queries which produce information about compilation units

*  "White-box" queries are those ASIS queries which produce information about lexical elements
of compilation units.

2.2.2 Semantic queries

Semantic queries are those ASIS queries which express semantic properties of ASIS Elements in
terms of other Elements. There are three kinds of semantic queries in ASIS:

e Semantic queries about Elements,

e Semantic queries about Compilation Units, and
e Semantic queries about Dependence Order.

2.2.3 General ASIS query processing

Both structural (syntactic) and semantic queries are facilitated through the notion of ASIS
elements and their kinds. Most ASIS queries provide for the processing of specific constructs with
respect to the Ada Reference Manual and the processing of their lists.

2.23.1 Elements and element kinds

The base object in ASIS is the Asis.Element. Element is a common abstraction used to denote the
syntax (both explicit and implicit) of ASIS compilation units. Elements correspond to nodes of a
hierarchical tree representation of an Ada program. Most elements of the tree have child
elements. These children can appear as single elements (possibly with children themselves) or as
a list of elements (also possibly with children). As an example, think of an Ada object declaration
having three sub-parts or children:

e Alist of identifiers,

« Areference to a subtype (subtype indication),
* Aninitialization expression (possibly absent)

Thus, the declaration: A, B : Latitude := 0.0;

has a corresponding tree as in Figure 4.

12
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Element tree for the Object Declaration A,B: Latitude :=0.0;

List of Identifiers Subtype Indication Initial Expression

Figure 4 — Syntactic tree representation of an Ada object declaration

ASIS Elements are either explicit elements, representing a language construct that appears
explicitly in the program text for the compilation unit, or implicit elements, representing a language
construct that does not exist in the program text for the compilation unit, but could occur at a given
place in the program text as a consequence of the semantics of another construct (e.g., an implicit
declaration, a generic instantiation).

ASIS provides the ability to visit elements of the tree and ask questions of each element. One key
hierarchy of questions begins with: “What kind of element do | have?” Elements of the highest
level of the ASIS hierarchy are classified into kinds. The following table identifies the high level
hierarchy of kinds, the primary ASIS package to support processing of those kinds, and the
references for those kinds in the Ada Reference Manual.

A _Defining_Name Asis.Definitions Reference Manual 3, 6

A_Declaration Asis.Declarations Reference Manual 3,5, 6, 7, 8,9, 10, 11, 12
A_Definition Asis.Definitions Reference Manual 3, 7,9, 12
An_Expression Asis.Expressions  Reference Manual 2, 4

A_Statement Asis.Statements Reference Manual 5, 6, 9, 11, 13

A Path Asis.Statements Reference Manual 5, 9

A_Clause Asis.Clauses Reference Manual 8, 10, 13

An_Association Asis.Expressions  Reference Manual 2, 3, 4, 6,12
An_Exception_Handler Asis.Statements Reference Manual 11.2

A_Pragma Asis.Elements Reference Manual 2, 10, 11, 13,B, G, H, I, L

The function Asis.Elements.Element_Kind classifies any element into one of these kinds. Once
the client knows that an element is a declaration, for example, it can further classify the element
as to what kind of declaration it is with the Asis.Elements.Declaration_Kind function. This leads to
case structures like the following.

13
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EXAMPLE Case statement to classify elements:

case Asis. Elenments. El ement _Kind (My_Elenent) is -- 13.6
when Asis. A Declaration => -- 3.9.1
case Asis. Elements. Declaration_Kind (M/_Elenent) is -- 13.9
when Asis.A Variabl e_Declaration => -- 3.9.4
{ statenent }
when ot hers =>
nul | ;
end case;
when Asis. A Statenent => -~ 3.9.1
case Asis.El enments. Statement _Kind (M/_Elenent) is -- 13.25
when Asis. A Bl ock_Statement => --3.9.20

{ statenent }
when ot hers =>
nul | ;
end case;
when others =>
nul | ;
end case;

In this example, variable declarations and block statements will presumably be processed further.
All other element kinds are ignored by falling into the null when others alternative.

2.2.3.2 Processing specific constructs

Once this level of classification is determined, ASIS provides a set of functions for processing a
specific statement, declaration, or other element kinds. The following functions are available for
processing object declarations:

function Nanes (Declaration : Asis.Declaration) -- 15.1
return Asis. Defining_Name_List;

function Qbject_Declaration_View (Declaration : Asis.Declaration) -- 15.9
return Asis.Definition;

function Initialization_Expression (Declaration : Asis.Declaration) -- 15.10

return Asis. Expression;

These functions correspond to each of the three parts of an object declaration. Once it is classified
into its kind, each element can be processed further with the provided functions. Some functions
“traverse” to other child elements such as the Object_Declaration_View and
Initialization_Expression functions above. Since the kind of element that is returned for each of
these functions is already known, processing can continue directly with the functions in the
Asis.Definitions package (Clause 16) that accept A_Type_Definition elements or the
Asis.Expressions package (Clause 17) that accept An_Expression elements. The exception
ASIS_Inappropriate_Element is raised whenever an ASIS function is passed an element it is not
intended to process. Parameter names and subtype names in the function specifications indicate
what kind of input element is expected and what kind of element is returned.

2.2.3.3 Element list processing
Lists of elements are processed with a loop iteration scheme in the following manner:

EXAMPLE Loop iteration scheme

List : constant Asis.El enent_List := -- 3.7
<ASI S function returning a |ist>;
An_El ement : Asis. El enent; -- 3.6
begi n

for lin List'Range loop
An_Element := List (l);
Process (An_Element);
end loop;
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Functions that return Element_List types generally indicate what type of elements are in the list
they return. Thus, processing can sometimes continue with specific calls without first asking what
type of element is being processed.

2234 Operations that apply to all elements
Figure 5 depicts operations which, in general, apply to all elements.

Enclosing
Element

Enclosing
Compilation Unit

S o
(2o d
/ \

O © O O

Component Elements

Related
Elements

Text Span
Text Image

Figure 5 — Operations on elements

The ASIS packages provide some general interfaces that operate on all nodes, such as:

* Asis.Elements.Element_Kind (13.6) - Returns the Element_Kind for the element. Once the
Element_Kind is known, the Element can be decomposed into its component elements.

* Asis.Elements.Enclosing_Element (13.36) - Returns the element that contains the current
element (one element up in the tree hierarchy).

* Asis.Elements.Enclosing_Compilation_Unit (13.2) - Returns the Compilation_Unit that
contains the given element.

* Asis.Text.First_Line_Number (20.8) - Returns the first line number in which the text of the
element resides.
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* Asis.Text.Last_Line_Number (20.9) - Returns the last line number in which the text of the
element resides.

* Asis.Text.Element_Span (20.10) - Returns the span for the element.

e Asis.Text.Lines (20.19) - Returns a list of lines for the element.

* Asis.Text.Element_Image (20.23) - Returns the program text image of any element.

e Asis.Elements.Hash (13.42) - Returns a convenient name for an object of type Asis.Element.
* Asis.lds.Create_Id (21.7) - Returns a unique Id value corresponding to this element.

e Asis.Elements.Is_Nil (13.30) - Determines whether an element is nil. Some functions return a
Nil_Element when a potential element does not exist in the program. This is true for the
Initialization_Expression function above when no initial value is present in the declaration.

2.2.35 Semantic references

References from one part of an Ada program to another can be traversed with functions whose
name begins with “Corresponding_", such as: Corresponding_Children,
Corresponding_Declaration, Corresponding_Body, Corresponding_Type_Declaration,
Corresponding_Type, Corresponding_Body_Stub, Corresponding_Name_Definition,
Corresponding_Name_Declaration, Corresponding_Loop_Exited, Corresponding_Entry, etc. If an
element references another element, the user can traverse to the referenced element with this
function. A Nil_Element is returned if no definition traversal is possible.

A slightly more precise statement of the operation of this function is that identifier references point
to identifier definitions. Traversal arrives at the identifier definition where the Enclosing_Element
function is used to arrive at the complete element declaration.

For example, the user can traverse to the type declaration referenced in an object declaration with
the Corresponding_Expression_Type function as shown in Figure 6. Figure 6 also depicts links
using the semantic query Corresponding_Name_Declaration. (Note: the thin lined-arrows depict
syntactic queries while the thick-lined arrows depict semantic queries.)
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Full Type Declaration

Type Definition
Real Type Definition
Floating Point Definition
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Identifier

Defining
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Corresponding_
Expression_Type
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\
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Object Declaration

Corresponding_
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Figure 6 — Semantic reference using corresponding queries
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2.3 ASIS package architecture

Figure 7 depicts the package architecture for the ASIS interface. A tool or application using ASIS
has visibility to the entire declarative region of package Asis including all child packages. To get a
better understanding of how these packages are used, see the examples in Annex B.

Tool or Application using ASIS

Y

ASIS
Ada_Environments| | Compilation_Units Elements
Containers Times
Relations Iterator
Implementation
Permissions
Text Statements Clauses

Data_Decomposition (optional)
Portable Transfer

Portable_Constrained_Subtype Definitions

Declarations| | Expressions

Exceptions Errors

Portable Array_Type 3 Ids

Figure 7 — ASIS package architecture

package ASIS - Package ASIS, together with its children, provides the interface between an Ada
environment (as defined by ISO/IEC 8652:1995) and any tool requiring information from it.
Valuable semantic and syntactic information is made available via queries through child packages
of package ASIS.
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Package Asis contains common types and subtypes used for the ASIS interface and its child

packages. Important common types include (see Clause 3):

* Type Context helps identify the compilation units considered to be analyzable as part of the
Ada compilation environment.

* Type Element is an abstraction of entities within a logical Ada syntax tree.

« Element Kinds are a set of enumeration types providing a mapping to the Ada syntax.

* Type Compilation_Unit is an abstraction for Ada compilation units.

« Unit Kinds are a set of enumeration types describing the various kinds of compilation units.

* Type Traverse_Control provides a mechanism to control iterative traversals of a logical syntax
tree.

* Type Program_Text provides an abstraction for the program text for a program’s source code.

Package Asis also encapsulates implementor-specific declarations, which are made available to
ASIS and its client applications in an implementor-independent manner. Package ASIS is the root
of the ASIS interface. All other packages are child packages of package Asis. These packages
are:

e Asis.Ada_Environments - This child package encapsulates a set of queries that map
physical Ada compilation and program execution environments to logical ASIS environments.
An ASIS Context is associated with some set of Ada compilation units maintained by an
underlying Ada implementation. After this association has been made, this set of units is
considered to be part of the compile-time Ada environment, which forms the outermost
context of any compilation, as specified in section 10.1.4 of the Ada Reference manual. This
same environment context provides the implicit outermost anonymous task during program
execution. If an Ada implementation supports the notion of a program library or “library” as
specified in section 10(2) of the Ada Reference Manual, then an ASIS Context value can be
mapped onto one or more implementor libraries represented by Containers. More than one
context may be manipulated at a time. Important interfaces include: Associate, Dissociate,
Open, and Close (see Clause 8). The type Container and its supporting functions are provided
in the child package Asis.Ada_Environments.Containers (see Clause 9).

e Asis.Implementation - This child package provides operations to initialize and finalize the
ASIS interface. It also provides queries for the error status of the ASIS implementation (see
Clause 6). Its child package Asis.Implementation.Permissions provides queries to
determine options used by an implementation (see Clause 7).

* Asis.Compilation_Units - This child package encapsulates a set of queries that implement
the ASIS Compilation_Unit abstraction. It defines queries that deal with Compilation_Units and
the gateway queries between Compilation_Units, Elements, and Ada_Environments. More
than one compilation unit may be manipulated at one time (see Clause 10). The child package
Asis.Compilation_Units.Times encapsulates the time related functions used within ASIS
(see Clause 11). A second child package, Asis.Compilation_Units.Relations encapsulates
the semantic relationship concepts used in ASIS. Relation queries provide references to
compilation units that are related, in some specific fashion, to one or more given compilation
units (see Clause 12).

e Asis.lterator - This child package encapsulates the Traverse Element mechanism to perform
an iterative traversal of a logical syntax tree. During the traversal, ASIS can analyze the
various elements present and provide application processing via generic procedures
instantiated by the application using queries to decompose ASIS elements into the logical
semantic tree of the Ada program (see Clause 14). This key mechanism is the heart of most
ASIS tools; examples of its use are provided in Annex B.

19



ISO/IEC 15291:1998(E) © ISO/IEC

« Asis.Elements - This child package encapsulates a set of queries that operate on all
elements and some queries specific to A_Pragma elements. Element_Kinds, defined in
package Asis are defined as enumeration types describing the various kinds of elements.
ASIS offers a hierarchical classification of elements. At the highest level, the Element_Kinds
type provides literals that define “kinds” or classes into which all non-nil elements are grouped.
Element_Kinds are: Not_An_Element, A_Pragma, A_Defining_Name, A_Declaration,
A_Definition, An_Expression, An_Association, A_Statement, A_Path, A_Clause, and
An_Exception_Handler. Elements in each of the Element_Kinds classes, with the exception of
An_Exception_Handler, can be further classified by a subordinate kind at the next level in the
hierarchy (see Clause 13).

e Asis.Clauses - This child package encapsulates a set of queries that operate on the
A _Clause element (see Clause 19).

« Asis.Declarations - This child package encapsulates a set of queries that operate on
A_Defining_Name and A_Declaration elements (see Clause 15).

e Asis.Definitions - This child package encapsulates a set of queries that operate on
A_Definition elements (see Clause 16).

« Asis.Expressions - This child package encapsulates a set of queries that operate on
An_Expression and An_Association elements (see Clause 17).

e Asis.Statements - This child package encapsulates a set of queries that operate on
A_Statement, A_Path, and An_Exception_Handler elements (see Clause 18).

* Asis.Text - This child package encapsulates a set of operations to access the text of ASIS
Elements. This text is represented as logical /ines from the source code of the external
representation of a compilation unit. Type Line is defined to support program text operations
(see Clause 20). It assumes no knowledge of the existence, location, or form of the program
text.

e Asis.Errors - This child package provides an enumeration type identifying the error kinds
used for the ASIS interface (see Clause 4).

* Asis.Exceptions - This child package identifies all defined ASIS exceptions (see Clause 5).

* Asis.lds - This child package encapsulates a set of operations and queries that implement the
ASIS Id abstraction. An Id is a way to identify a particular element (i.e., a unique reference to
an Element) which is efficient and persistent as long as the environment is not recompiled
(see Clause 21).

« Asis.Data_Decomposition - This optional child package encapsulates a set of operations to
decompose data values using the ASIS type information and a portable data stream,
representing a data value of that type (see Clause 22). Its child package
Asis.Data_Decomposition.Portable_Transfer provides support for logging and delogging of
application data using ASIS. Internal packages of
Asis.Data_Decomposition.Portable_Transfer include: Portable_Constrained_Subtype,
Portable_Unconstrained_Record_Type, Portable_Array Type_ 1 (for one dimensional arrays),
Portable_Array_Type_2 (for two dimensional arrays), and Portable_Array Type_3 (for three
dimensional arrays) (see Clause 23).

2.4 Application use

The ASIS Interface is provided through child packages of package ASIS. Complete executable
examples of application use are provided in Annex B. This section discusses the establishment of
ASIS context, required sequencing of calls, erroneous applications, and usage rules.

24.1 Establishing ASIS context

An application using ASIS has a context clause for package ASIS and the child packages needed
by the application.
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An application using all child packages includes the following in its context clause:

Asis, Asis.Errors, Asis.Conpilation_Units,

Asi s. Conpi | ation_Units. Ti nmes,

Asi s. Conpi | ation_Units. Rel ations, Asis.Ada_Environnents, Asis.|nplenentation,

Asi s. Exceptions, Asis.Elenents, Asis.lterator,

Asi s. Decl ar ati ons,

Asi s. Expressions, Asis.d auses, Asis.Definitions, Asis.Statenents, Asis.Text,

Asis.lds, Asis.Data_Deconposition; and Asis. Data_Deconposition. Portable_Transfer.

Only these packages should be referenced (withed) by a portable application. Other packages,
which may be present in a specific ASIS implementation, are not part of this International

Standard.

2.4.2 Required sequencing of calls

An ASIS application shall use the following required sequencing of calls:

a) Asis.|Inplementation.Initialize;

b) Asis.Ada_Environnments. Associate(..);
c) Asis.Ada_Environments. Open(..);

d) Use the various ASIS queries.

e) Asis.Ada_Environments.d ose(..);
f) Asis.Ada_Environnents. Di ssociate(..);
g) Asis.|nplenentation.Finalize;

Initialize the ASIS interface
Name an Ada Environnent

Access an Ada Environnent

Fetch a unit, its attributes,

get its Unit_Declaration elenent,
traverse its elenents, etc.

Drop access to an Ada Environment
Rel ease the Ada Envi ronnent nane
Rel ease all resources

These calls may be used in a loop. More than one element may be manipulated at one time. (The
exact number is subject to implementation/target specific limitations.) An element, obtained from a
compilation unit, can continue to be manipulated while the Context, from which the element’s

compilation unit was obtained, remains open.

2.4.3 Notional ASIS application

ASIS Applications may take on many forms. This section is intended to present a notional ASIS
Application using the example of a simple restrictions checker. A restrictions checker is intended
to visit every element in an ASIS context to determine if a violation of a safety-critical check has
been made. The ASIS context could include all compilation units in the Ada application. Such a

restrictions checker might contain a large number of restrictions to check. The example
restrictions checker looks for violations of two safety-critical guidelines:

a) Short circuit operators are always used
(i.e., OR ELSE and AND THEN are used and OR and AND are not used).
b) Tasks are declared at the library level.

A procedure, named Process_Element, is created which contains calls to procedures

Check_Short_Circuit and Check_Library Level_Task, which performs a restrictions check for

each of our safety-critical guidelines above.

in Asis. Element; --
in out Asis.Traverse_Control; --
in out boolean) is

procedure Process_El ement (El em
Cont r ol

Dumy
begi n

Check_Short_Circuit (Elem;
Check_Li brary_Level _Task (Elem;

-- Additional guidelines can be checked here.

end Process_El ement ;
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This procedure will process each element in the Context as controlled by an instantiation to
Traverse_Element. The body of the Check_Short_Circuit and Check_Library Level Task identify
the processing to be performed on each Element.

The Check_Short_Circuit procedure is passed the current Element to be evaluated. The
Operator_Kinds function identifies the operator kind. If the Element happens to be
An_And_Operator or An_Or_Operator, then a violation exists and must be reported by identifying
the line number of the violation. Otherwise, there is no processing for this Element.

procedure Check_Short_Circuit( Elem: in Asis.El ement) is -- 3.6
Op_Kind : Asis.Qperator_Kinds : = -- 3.9.18
Asi s. El enents. Operator_Kind (Elen; -- 138.22
begi n

case Op_Kind is

when Asis. An_And_CQperator => --3.9.18
Put _Line ("Violation of Short Circuit Operator guideline:");
Put ("-- Use of AND Qperator at line ");

Put (Asis. Text.Line_Nunber’ Wde_I mage -- 20.2
(Asis. Text.First_Line_Nunmber (Elem)); -- 20.8
New_Li ne;
when Asis. An_Or_Cperator => -- 3.9.18

Put _Line ("Violation of Short Circuit Operator guideline:");

Put ("-- Use of OR Operator at line ");

Put (Asis. Text.Line_Nunber’ Wde_I| mage -- 20.2
(Asis. Text.First_Line_Nunber (Elem)); -- 20.8

New_Li ne;

when ot hers =>
nul | ;
end case;

end Check_Short_Circuit;

The Check_Library Level Task checks to see if the Element parameter is a Declaration_Kind of
A Task_Type_ Declaration, A_Protected Type_Declaration, A_Single_Task_Declaration, or

A _Single_Protected_Declaration. If the Element is such a declaration, then a test Is_Library Level
is performed. If the task is not at the Library level, then a violation is reported along with its line
number.

procedure Check_Library_Level _Task (Elem: Asis.Elenment) is -- 3.6
begi n
case Asis.Elenments.Declaration_Kind (Elem is -- 13.9
when Asis. A Task_Type_Decl aration | -- 3.9
Asis. A Protected_Type_Decl aration | -- 3.9
Asis. A _Single_Task_Decl aration | -- 3.94
Asis. A _Single_Protected_Declaration => -- 3.9

If not Is_Library_Level
(Asi s. El ement s. Encl osi ng_Conpi |l ation_Unit(Elem)) then -- 13.2
Put _Line ("Violation of Tasking guideline:");
Put ("-- Non-Library Level Task at Line:");

Put (Asis. Text.Line_Nunmber’ Wde_| mage -- 20.2
(Asis. Text.First_Line_Nunmber (Elem)); -- 20.8
New_Li ne;
end if;
when others =>
nul | ;
end case;

end Check_Li brary_Level _Task;
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The function Is_Library_Level returns true when the Unit_Class of the Compilation_Unit is
A _Public_Declaration.

function Is_Library_Level ( CU: Asis.Conpilation_Unit ) --

return boolean is

begi n

end

Case Asis.Conpilation_Units.Unit_Class (CU) is -- 10.
.12.2

when Asis. A Public_Declaration => --
return true;
when ot hers =>
return false;
end case;

Is_Library_Level;

So far the procedure Process_Element has been created to check restrictions on an Element in a
Compilation_Unit. The next step is to traverse all the Elements in a Compilation_Unit with this
check. The following package, called Check Compilation_Unit, does this with its procedure
Find_Violations. Find_Violations prints the name of the Unit_Kind and name of each
Compilation_Unit as it checks each element in the Compilation_Unit for restrictions using the
procedure Check. Procedure Check is an instantiation of ASIS'’s Traverse_Element with
Process_Element, containing the restriction checks. Traverse_Element provides a traversal of
each element in a Compilation_Unit’s logical syntax tree. The generic is instantiated with a state, a
pre-operation, and a post-operation. In this example, Process_Element is the pre-operation which
is executed when we land on each Element in the logical syntax tree. In this example, no

processing is needed as we leave the Element, so the third generic parameter is the procedure

No_Op. The state is not needed by the application. The package Check_Compilation_Unit
provides the procedure Find_Violations for the selected Compilation_Unit. It traverses the logical
syntax tree, finding and reporting the short circuit violations and task library level violations.

wth Asis;
package Check_Conpilation_Unit is

end

procedure Find_Violations (CU: in Asis.Conpilation_Unit);
Check_Conpi | ati on_Unit;

with Asis; with Asis.Elenents; with Asis.lterator; with Asis. Text;
wi th Ada. Wde_Text _| o; use Ada. Wde_Text _|o;
package body Check_Conpilation_Unit is

procedure Process_El enment (El em : in Asis.El enent;
Control : in out Asis.Traverse_Control;
Dunmy : in out bool ean);
procedure No_Op (Elem : in Asis. Elenment;
Control : in out Asis.Traverse_Control;
Dummy : in out bool ean);

procedure Check is new Asis.lterator. Traverse_El enent
(bool ean, Process_El ement, No_Op);

Procedure Find_Violations (CU: Asis.Conpilation_Unit) is

Control : Asis.Traverse_Control := Asis.Continue;
Dunmy . bool ean;
begi n

Put _Line ("Processing " &
Asi s. Uni t _Ki nds’ Wde_I| nage
(Asis.Conpilation_Units. Unit_Kind (CU))
& ": " & (Asis.Conpilation_Units.Unit_Full_Nane (CU)));
Check (Asis.Elenments. Unit_Declaration (CU), Control, Dummy)
end Check_Conpil ation_Unit;

.10

.10
.13

.12,
.19

The ASIS application is almost complete. A main program is needed which contains the required

sequencing of calls to initialize the ASIS interface, name the Ada environment, access the Ada
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environment, loop through all Compilation_Units in the ASIS Context with the Find_Violations
procedure, and closing/releasing all ASIS resources. The Compilation_Units in the Context are
placed into the Unit_List. This is achieved with the following main program, called My_Application.

with Asis; 3.0
wi th Asis.|nplenentation; 6.0
with Asis.Ada_Environnents; -- 8.0
with Asis. Conpilation_Units; -- 10.0
wi th Check_Conpil ation_Unit;
procedure My_Application is
My_Context : Asis. Context; -- 3.5
begi n
Asis.Inplenentation.Initialize; 6.6
Asi s. Ada_Envi ronnents. Associ ate (My_Context, "My Context"); 8.3
Asi s. Ada_Envi ronnent s. Open (My_Context); 8.4
decl are
Unit_List : Asis.Conpilation_Unit_List := -- 311
Asi s. Conpi l ation_Units. Conpilation_Units (M/_Context); -- 10.10
begi n
for I in Unit_List’Range | oop
case Asis.Conpilation_Units.Unit_Origin (Unit_List (1)) is -- 10.3
when Asis. An_Application_Unit => 3.12.3
Check_Conpi | ation_Unit.Find_Violations (Unit_List (I))
when others => nul | ;
end case;
end | oop;
end;
Asi s. Ada_Envi ronnments. Cl ose (My_Context); 8.5
Asi s. Ada_Envi ronnent s. Di ssoci ate (M/_Context); 8.6
Asi s. I npl emrent ati on. Fi nali ze; 6.8

end My_Application;

24.4 Erroneous applications

An ASIS application is erroneous if:

» ltuses any ASIS query, other than those exported by Asis.Implementation, while
Asis.Implementation.ls_Initialized = False.

» It attempts to use a Context before opening it (exceptions to this are Asis.Ada_Environments:
Associate, Dissociate, and the Context query functions; these are the only ones that shall be
used before opening a Context).

e It attempts to use a Context after closing it (exceptions to this are Asis.Ada_Environments:
Associate, Dissociate, and the Context query functions; these are the only ones that shall be
used after closing a Context).

* It attempts to Dissociate or Associate an open Context.

e It attempts to manipulate a Compilation_Unit whose Context has been closed.
» It attempts to obtain Compilation_Unit information from an unopened Context.
e |t attempts to manipulate an Element from a Closed Context.

2.4.5 Usage rules

245.1 General usage rules
The following are general usage rules:
* All queries returning list values always return lists with a 'First of one (1).

e All queries with a Context parameter of mode IN raise ASIS_Inappropriate_Context if the
Context value is not open. The Status is set to Value_Error.
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* All queries with an Element or Line parameter attempt to detect the use of invalid values and
raise ASIS_Inappropriate_Element in response. The Status is set to Value_Error. (An invalid
value is one where the associated Context variable has been closed.) Not all ASIS
implementations are able to detect the use of invalid values. An application that depends upon
the success/failure of this invalid value detection is not portable.

« All queries other than simple Boolean or enumeration value queries, raise
ASIS_Inappropriate_Element if passed an Element that is not appropriate to the query. The
commentary for each query indicates the appropriate element kinds.

» ltis generally inappropriate to mix elements of distinct subtypes (e.g., Passing a statement to
a query expecting a declaration is inappropriate). It is also inappropriate to mix kinds of
elements within a subtype when a query is expecting a specific kind. (i.e., Passing a type
declaration to a query expecting a procedure declaration is inappropriate).

* Any query may raise ASIS_Failed with a Status of Obsolete_Reference_Error if the argument
or result is itself, or is part of, an inconsistent compilation unit.

* Any Asis.Text query may raise ASIS_Failed with a Status of Text_Error if the program text
cannot be located or retrieved for any reason such as renaming, deletion, corruption, or
moving of the text or Ada environment.

2.45.2 Rules for processing queries for illegal/inconsistent context

The following provides some general rules to identify processing when some inconsistent subset
of Compilation Units is processed during semantic query processing. Processing of inconsistent
unit sets is in a certain extent implementation-dependent; the following in general should apply:

Semantic queries about elements:
Semantic queries across compilation boundaries may raise an exception if the units are
inconsistent.

Semantic queries about compilation units:

e Corresponding_Children: If the declaration of a child is inconsistent with the argument of the
query, neither declaration nor body is returned. If the declaration of a child is consistent with
the argument, but the body is not, the declaration is returned, and for the body, the result of
the Corresponding_Body query applied to the declaration is returned.

e Corresponding_Parent_Declaration: If a parent is inconsistent with a child passed as the
argument, A_Nonexistent_Declaration shall be returned.

e Corresponding_Declaration: If the declaration of an argument Element is inconsistent with
the argument, A_Nonexistent_Declaration shall be returned. (For a unit A_Procedure_Body or
A_Function_Body kind the solution may be in any case to return Nil_Compilation_Unit if the
unit is of A_Public_Declaration_And_Body kind.)

e Corresponding_Body: If the argument Element requires a body to be presented to make up
a complete partition containing this Element, but the Context does not contain the
corresponding body, or the body contained in the Context is inconsistent with the argument
Element, A_Nonexistent_Body shall be returned.

* Subunits: If a subunit is absent or if it is inconsistent with the argument Element,
A_Nonexistent_Body shall be returned for it.

e Corresponding_Subunit_Parent_Body: If the corresponding body does not exist in the
Context, or if it exists, but is inconsistent with the argument Element, then
A_Nonexistent_Body shall be returned.
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Semantic queries about semantic dependence order:

The Semantic_Dependence_Order query should never raise an exception when processing
inconsistent unit (sub)sets. This query is the only means for an application to know if a given unit
is consistent with (some of) its supporters (dependents), and therefore the related semantic
processing can give valuable results for this unit.

The remaining clauses in this International Standard are presented
as a compilable interface, documented with Ada comments.
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-- Package Asis encapsul ates inplenentation-specific declarations, which are
-- made available to ASIS and its client applications in an
-- inplenmentation-independent manner.

-- Package ASIS is the root of the ASIS interface.

-- Abstract

-- The Ada Semantic Interface Specification (ASIS) is an interface between an
-- Ada environnment as defined by | SO | EC 8652: 1995 (the Ada Reference Manual)
-- and any tool requiring information fromthis environment. An Ada environnent
-- includes valuabl e semantic and syntactic information. ASIS is an open and

-- published callable interface which gives CASE tool and application

-- devel opers access to this information. ASIS has been designed to be

-- independent of underlying Ada environment inplenmentations, thus supporting
-- portability of software engineering tools while relieving tool devel opers

-- fromhaving to understand the conplexities of an Ada environment’s

-- proprietary internal representation.

-- Package ASIS Types:

-- The following types are made visible directly through package Asis:
-- type ASIS_|nteger

-- type ASI S _Natural

-- type ASI S Positive

-- type List_Index

-- type Cont ext

-- type El enent

-- type El ement _Li st

-- El ement subtypes

-- El enent Kinds (set of enuneration types)
-- type Conpilation_Unit

-- type Conpilation_Unit_List

-- Unit Kinds (set of enuneration types)

-- type Traverse_Control

-- subtype Program Text

-- The ASIS interface uses string paraneters for nmany procedure and function
-- calls. Wde_String is used to convey ASIS environnment information.

-- Program Text, a subtype of Wde_String, is used to convey programtext.
-- The Ada type String is not used in the ASIS interface. Neither the Ada

-- types Character nor Wde_Character are used in the ASIS interface.

-- Inplementation_Defined types and val ues

-- A nunber of inplenentation-defined types and constants are used. To make
-- the ASIS specification conpile, the follow ng types and constants are
-- provided:

subtype I npl enentati on_Defined_I| nteger_Type is Integer;
| npl enent ati on_Defi ned_| nt eger _Constant : constant := 2**31-1;

-- In addition, there are several inplenentation-defined private types.
-- For conpilation conveni ence these types have been represented as

-- enuneration types with the single value of "Inplenentation_Defined".
-- An inplenmentation may define reasonabl e types and constants.

-- Please refer to commentary where each is used.
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-- A nureric subtype that allows each ASIS inplenentation to place constraints

on the | ower and upper bounds. Wenever possible, the range of this type
shoul d neet or exceed -(2**31-1) .. 2**31-1.

subtype ASIS Natural is ASIS Integer range O .. ASIS Integer’ Last;

subtype ASIS Positive is ASIS_Integer range 1 .. ASIS_ Integer’ Last;

Li st _I ndex_| npl enent ati on_Upper

constant ASIS Positive :=1 rrbl ement ati on_Defi ned_I nt eger _Const ant;
subtype List_Index is ASIS Positive
range 1 .. List_Index_|nplenentation_Upper;

si ze.
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The ASIS Context is a view of a particular inplenentation of an Ada
environment. ASIS requires an application to identify that view of
the Ada environnent. An ASIS Context identifies an Ada environment
as defined by | SO | EC 8652:1995. The Ada environnent is well
defined for Ada inplenmentations. |SO|EC 8652:1995 provides for an
i npl enent ati on-defined nmethod to enter conpilation units into the
Ada environment. |Inplenentation pernmissions allow for illegal and
inconsistent units to be in the environment. The use of ASIS nay
result in the exception ASIS Failed being raised if the Ada

envi ronnment includes such units.

Defined by the inplenmentation, an ASIS context is a way to identify
a set of Conpilation Units to be processed by an ASI'S application.
This may include things such as the pathnane, search rules, etc.,
which are attributes of the Ada environnent and consequently
becones part of the ASIS Context only because it is a "view' of

the Ada environnent.

Because the contents of the Ada environment are (Ada-)inplenentation
defined, the ASIS context may contain illegal conpilation units.

An ASIS Context is a handle to a set of conpilation units accessible
by an ASIS application. The set of conpilation units available
froman ASIS context nay be inconsistent, and may contain illegal
conpilation units. The contents are selected fromthe Ada

envi ronment as defined by the correspondi ng Ada | npl enent ati on.

ASI S should allow nul tiple open contexts.

In the Context abstraction, a logical handle is associated with Nanme and
Par aneters val ues that are used by the inplenmentation to identify and
connect to the information in the Ada environnent.
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-- An ASIS Context is associated with sone set of Ada conpilation units

-- maintained by an underlying Ada inplenmentation or a stand-al one ASIS

-- inmplenmentation. After this association has been nade, this set of units

-- is considered to be part of the conpile-tine Ada environnent, which forns
-- the outernost context of any conpilation, as specified in section 10.1.4 of
-- the Ada Reference Manual. This same environment context provides the

-- inmplicit outernost anonynous task during program execution.

-- Sonme inplenmentations mght not need explicit Nane and/or Paraneters values to
-- identify their Ada environment. Oher inplenmentations night choose to

-- inmplement the Ada environment as a single external file in which case the

-- name and paraneters values might sinply supply the Nane, Form and any ot her
-- val ues needed to open such a file.

-- Context shall be an undiscrimnated limted private.

type Context is limted private;
Ni | _Context : constant Context;

function "=" (Left : in Context;

Right : in Context)
Ret urn Bool ean is abstract;

mpl enent ati on Requi r ement

—

he concrete mechani smof this association is inplenmentation-specific:

ch ASIS inplenmentation provides the means to construct an ASIS
ntext value that defines the environnment declarative_part or
ontext" fromwhich ASIS can obtain library units.

o 8F

-- The Ada lexical element abstraction (a private type).

-- The Elenent type is a distinct abstract type representing handles for the
-- lexical elements that formthe text of conpilation units. Elenents deal
-- with the internal or "textual" view of conpilation units.

-- Operations are provided that split a Conpilation_Unit object into one
-- Element and two El ement |ists:

-- a) A context clause represented by an El enent _Li st containing
-- with clauses, use clauses, and pragnas.

-- b) An Elenment associated with the declaration.

-- ¢c) Alist of pragmas, that are not part of the context clause but which
-- nonet hel ess affect the conpilation of the unit.

-- ASIS Elenents are representations of the syntactic and semantic information
-- available fromnost Ada environnents.

-- The ASIS El ement type shall be an undiscrinminated private type.

type Elenent is private;
Ni | _El ement : constant Elenent;

function "=" (Left : in Elenent;
Right : in El enent)
Ret urn Bool ean i s abstract;
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type El ement _Li st

Ni | _El ement _List : constant Elenent_List;

is array (List_lndex range <>) of Elenent;

subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype

Access_Type_Definition
Associ ation
Associ ati on_Li st
Case_Statement _Al ternative
Cl ause

Conponent _C ause
Conponent _Cl ause_Li st
Conponent _Decl arati on
Conponent _Definition
Constrai nt

Cont ext _d ause

Cont ext _Cl ause_Li st

Decl arati on

Decl aration_Li st

Decl arative_ltemLi st
Definition

Definition_List

Di scret e_Range

Di screte_Range_Li st

Di screte_Subtype_Definition
Di scrim nant _Associ ation
Di scri m nant _Associ ati on_Li st
Di scri m nant _Speci fication_List
Def i ni ng_Nane

Defi ni ng_Nane_Li st

Excepti on_Handl er

Excepti on_Handl er _Li st
Expressi on

Expressi on_Li st

Formal _Type_Definition
CGeneri c_For mal _Par anet er
Generi c_Formal _Par amet er _Li st
I dentifier

I dentifier_List

Name

Name_Li st

Par anet er _Speci fication
Par anet er _Speci fication_Li st
Pat h

Pat h_Li st

Pragma_El enent
Pragna_El enent _Li st
Range_Constrai nt

Recor d_Conponent

Recor d_Conponent _Li st
Record_Definition
Representati on_Cl ause
Representation_C ause_Li st
Root _Type_Definition

Sel ect _Alternative

St at enmrent

St at enent _Li st

Subt ype_I ndi cati on

Subt ype_Mar k
Type_Definition

Var i ant

Var i ant _Conponent _Li st
Variant _Li st

DO OLLOLOOOOLOOOONDOOOONOOOLOONOODOONDOBOOONnOBOLOOLOONOOnOBOLOONOONnOnOONONnnnonnnnununnnnunnnnononaon

El enent ;
El enent ;
El ement _L
El enent ;
El enent ;
El enent ;
El emrent _L
El enent ;
El enent ;
El enent ;
El enent ;
El enent _L
El enent ;
El enent _L
El ement _L
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El enent ;
El enent _L
El emrent _L
El enent ;
El emrent _L
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El ement _L
El enent ;
El enent ;
El emrent _L
El enent ;
El enent ;
El ement _L
El enent ;
El enent ;
El enent ;
El ement _L
El enent ;
El enent ;
El enent ;
El enent ;
El ement _L
El ement _L

st;

st;

st;

st;
st;

st;
st;
st;
st;
st;
st;

st;

st;
st;
st;
st;
st;

st;

st;

st;

st;

st;
st;
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-- These elenment kinds are only used by package Asis. El enents.

El enent _Ki nds Hi erarchy

ASI S of fers hierarchical
| evel ,
cl asses |isted bel ow into which

An_Excepti on_Handl er,
the next |evel
addi ti onal subordinate kinds.

For exanpl e,

classification of elenents.
the El enent _Kinds type provides literals that define "kinds" or

in each of the Element_Kinds classes,
can be further classified by a subordinate kind at
in the hierarchy.

At the highest

all non-nil elements are grouped. Elenents

with the exception of

Several subordinate kinds al so have

El enent _Ki nds’ A Decl aration mght be classified into

Decl ar ati on_Ki nds’ A_Par anet er _Speci ficati on which m ght be further
classified into Trait_Kinds’ An_Access_Definition_Trait.
This fully identifies the syntax of an el enent such as:

(Who : access Person)
All
It is not necessary to strictly

results wll
These are designated within the

-- El ement _Ki nds ->
-- Key: Read "->" as "is further
-- A Pragma ->
-- A_Def i ni ng_Nane ->
-- A Decl aration ->
-- A Definition ->
-- An_Expr essi on ->
-- An_Associ ati on ->
-- A St at enment ->
-- A Path ->
-- A Cl ause ->

An_Excepti on_Handl er

classified by any subordinate kind fromany I|evel.
only be obtained from subordinate kinds that are appropriate.

El ement _Ki nds and subordi nate kinds Queries are in Asis.Elenents.

follow the hierarchy; any el enent can be
However, neani ngful

hi erarchy shown bel ow

Subor di nat e Ki nds

classified by its"
Pragnma_Ki nds

Defi ni ng_Nane_Ki nds
-> (perator_Ki nds

Decl arati on_Ki nds
-> Trait_Kinds
-> Declaration_Origins
-> Mode_Ki nds
-> Subpr ogram Def aul t _Ki nds

Defi nition_Kinds
-> Trait_Kinds
-> Type_Ki nds
-> Trait_Kinds
-> Formal _Type_Ki nds
-> Trait_Kinds
-> Access_Type_Ki nds
-> Root _Type_Ki nds
-> Constraint_Kinds
-> Discrete_Range_Ki nds

Expr essi on_Ki nds
-> (perator _Ki nds
-> Attribute_Kinds
Associ ati on_Ki nds
St at enent _Ki nds

Pat h_Ki nds

Cl ause_Ki nds
-> Representation_d ause_Ki nds

31



ISO/IEC 15291:1998(E)

© ISO/IEC

El ement _Ki nds - general

Literals

el ement classifications
-- ASIS package with queries for these kinds

type Element _Kinds is (

Not _An_El enent , --
A Pragna, --
A_Def i ni ng_Naneg, --
A Decl arati on, --
A Definition, --
An_Expr essi on, --
An_Associ ati on, --
A Statement, --
A Pat h, --
A Cl ause, .-

An_Exception_Handl er); --

Ni | _El ement

Asi s. El enent s

Asi s. Decl arati ons
Asi s. Decl arati ons
Asis. Definitions
Asi s. Expressi ons
Asi s. Expr essi ons
Asis. Statenents
Asis. Statenents
Asi s. O auses

Asi s. St at enent s

Literals

Pragma_Ki nds - classifications for pragmas

-- Reference Manual

type Pragma_Kinds is (

32

Not _A Pragnmm, -- An unexpected el ement
An_Al'l _Cal | s_Renot e_Pragns, -- E 2.3(5)
An_Asynchr onous_Pragns, -- E 4.1(3)

An_At omi c_Pragng, -- C6(3)

An_At oni c_Conponent s_Pr agna, -- C 6(5)
An_Attach_Handl er _Pragns, -- C3.1(4

A _Control | ed_Pragns, -- 13.11.3(3)

A _Conventi on_Pragns, -- B.1(7), M1(5)
A _Di scard_Nanes_Pragns, -- C5(3)

An_El abor at e_Pragns, -- 10.2.1(20)
An_El aborate_Al | _Pragns, -- 10.2.1(21)
An_El abor at e_Body_Pr agns, -- 10.2.1(22)
An_Export _Pragns, -- B.1(5), M1(5)
An_| nport _Pragng, -- B.1(6), M1(5)
An_l nl i ne_Pragns, -- 6.3.2(3)

An_I nspecti on_Poi nt _Pragns, -- H3.2(3)

An_I nterrupt _Handl er _Pragns, -- C3.1(2)
An_Interrupt_Priority_Pragns, -- D 1(5)

A Linker _Options_Pragna, -- B.1(8)

A _Li st_Pragns, -- 2.8(21)

A Locki ng_Pol i cy_Pragnma, -- D.3(3)

A Nornalize_Scal ars_Pragns, -- H1(3)
An_Optim ze_Pragma, -- 2.8(23)

A _Pack_Pragng, -- 13.2(3)

A Page_Pragme, -- 2.8(22)
A_Preel aborate_Pragns, -- 10.2.1(3)

A Priority_Pragma, -- D 1(3)

A _Pure_Pragng, -- 10.2.1(14)

A _Queui ng_Pol i cy_Pragna, -- D.4(3)

A Renote_Cal | _I nterface_Pragns, -- E 2.3(3)

A Renot e_Types_Pragna, -- E 2.2(3)

A Restrictions_Pragns, -- 13.12(3)

A_Revi ewabl e_Pragns, -- H3.1(3)
A_Shar ed_Passi ve_Pragns, -- E 2.1(3)
A_Storage_Si ze_Pragns, -- 13.3(63)
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A _Suppress_Pragns, -- 11.5(4)

A _Task_Di spat ching_Policy_Pragma, -- D.2.2(2)

A Vol atil e_Pragns, -- C6(4)

A Vol ati | e_Conponent s_Pragna, -- C.6(6)

An_| mpl ement ati on_Defi ned_Pragnma, -- 2.8(14)
An_Unknown_Pragna) ; -- Unknown to ASIS

-- Defining_Name_Kinds - names defined by declarations and specifications.
-- Literals -- Reference Manual

type Defining_Nanme_Kinds is (

Not _A Defi ni ng_Nane, -- An unexpected el ement
A _Defining_ldentifier, -- 3.1(4)
A Defining_Character_Literal, -- 3.5.1(4)
A_Defini ng_Enuneration_Literal, -- 3.5.1(3)
A_Def i ni ng_Oper at or _Synbol , -- 6.1(9)
A_Def i ni ng_Expanded_Nane) ; -- 6.1(7)
-- programunit name defining_identifier

-- Declaration_Kinds - declarations and specifications having defining nane literals.
-- Literals -- Reference Manual -> Subordinate Kinds

type Declaration_Kinds is (
Not _A Decl arati on, -- An unexpected el ement
An_Ordi nary_Type_Decl ar ati on, -- 3.2.1(3)

-- a full _type_declaration of the form
-- type defining_identifier [known_discrimnant_part] is type_definition;

A Task_Type_Decl ar ati on, -- 9.1(2)
A _Protected_Type_Decl arati on, -- 9.4(2)
An_I nconpl et e_Type_Decl ar ati on, -- 3.2.1(2),3.10(2)
A _Private_Type_Decl arati on, --3.2.1(2),7.3(2) -> Trait_Kinds
A Private_Extension_Decl arati on, -- 3.2.1(2),7.3(3) -> Trait_Kinds
A_Subt ype_Decl arati on, -- 3.2.2(2)
A Vari abl e_Decl arati on, -- 3.3.1(2) -> Trait_Kinds
A_Const ant _Decl arati on, -- 3.3.1(4) -> Trait_Kinds
A _Def erred_Const ant _Decl arati on, -- 3.3.1(6),7.4(2) -> Trait_Kinds
A_Singl e_Task_Decl arati on, -- 3.3.1(2),9.1(3)
A _Singl e_Protected_Decl arati on, -- 3.3.1(2),9.4(2)
An_I nt eger _Nunber _Decl ar ati on, -- 3.3.2(2)
A_Real _Nunber _Decl ar at i on, -- 3.5.6(2)
An_Enuneration_Literal _Specification, -- 3.5.1(3)
A_Di scrim nant _Speci fication, -- 3.7(5) -> Trait_Kinds
A_Conponent _Decl ar ati on, -- 3.8(6)
A _Loop_Par anet er _Speci ficati on, -- 5.5(4) -> Trai t_Kinds
A Procedure_Decl aration, -- 6.1(4) -> Trait_Kinds
A_Function_Decl arati on, -- 6.1(4) -> Trait_Kinds
A_Par anet er _Speci fication, -- 6.1(15) -> Trait_Kinds

-- -> Mbode_Ki nds
A_Procedur e_Body_Decl arati on, -- 6.3(2)
A _Functi on_Body_Decl ar ati on, -- 6.3(2)
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A_Package_Decl arat i on, -- 7.1(2)

A Package_Body_Decl ar ati on, -- 7.2(2)
An_Qbj ect _Renami ng_Decl ar ati on, -- 8.5.1(2)
An_Excepti on_Renani ng_Decl ar ati on, -- 8.5.2(2)
A _Package_Renami ng_Decl ar ati on, -- 8.5.3(2)
A_Procedur e_Renani ng_Decl ar ati on, -- 8.5.4(2)
A _Functi on_Renami ng_Decl ar ati on, -- 8.5.4(2)
A_Ceneri c_Package_Renani ng_Decl aration, -- 8.5.5(2)
A _Generic_Procedure_Renanmi ng_Decl aration,-- 8.5.5(2)
A_Ceneri c_Function_Renani ng_Decl aration, -- 8.5.5(2)
A_Task_Body_Decl arat i on, -- 9.1(6)

A Protected_Body_Decl arati on, .- 9.4(7)
An_Entry_Decl arati on, -- 9.5.2(2)
An_Entry_Body_Decl ar ati on, -- 9.5.2(5)
An_Entry_I ndex_Speci ficati on, -- 9.5.2(2)
A _Procedur e_Body_St ub, -- 10.1.3(3)
A_Functi on_Body_St ub, -- 10.1.3(3)
A Package_Body_St ub, -- 10.1.3(4)
A _Task_Body_St ub, -- 10.1. 3(5)
A _Prot ect ed_Body_St ub, -- 10.1.3(6)
An_Exception_Decl arati on, -- 11.1(2)
A_Choi ce_Par anet er _Speci ficati on, -- 11.2(4)

A Generic_Procedure_Decl arati on, -- 12.1(2)

A Generic_Function_Decl arati on, -- 12.1(2)

A Ceneric_Package_Decl arati on, --12.1(2)

A _Package_| nstanti ati on, -- 12.3(2)

A Procedure_Instantiation, -- 12.3(2)

A Function_lnstantiation, -- 12.3(2)

A _Formal _Qbj ect _Decl ar ati on, -- 12.4(2) -> Mode_Kinds
A Formal _Type_Decl arati on, -- 12.5(2)

A Formal _Procedure_Decl arati on, -- 12.6(2) -> Subprogram Defaul t_
A Formal _Function_Decl arati on, -- 12.6(2) -> Subprogram Defaul t_
A _For mal _Package_Decl ar ati on, -- 12.7(2)

A Formal _Package_Decl aration_Wth_Box); -- 12.7(3)

-- The follow ng Decl arati on_Ki nds subtypes

are not used by ASIS but are

-- provided for the convenience of the ASIS inplenentor:

subt ype

subt ype

subt ype

subt ype

subt ype

subt ype

subt ype

subt ype

subt ype
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A Type_Decl aration is Declaration_Kinds range
An_Ordinary_Type_Declaration .. A Private_Extension_Declaration;

A Full _Type_Decl aration is Declaration_Ki nds range
An_Ordinary_Type_Declaration .. A Protected_Type_Decl arati on;

An_Qbj ect _Decl aration is Declaration_Kinds range
A Variabl e_Declaration .. A Single_Protected_Declaration;

A Nunber _Decl aration is Declaration_Ki nds range
An_I nteger _Nunber _Decl aration .. A Real _Nunber_Decl arati on;

A _Renami ng_Decl aration is Declaration_Kinds range
An_Qnoj ect _Renam ng_Decl aration ..
A Generic_Function_Renam ng_Decl arati on;

A Body_Stub is Declaration_Kinds range
A Procedure_Body_Stub .. A Protected_Body_Stub;

A Generic_Declaration is Declaration_Kinds range
A Generic_Procedure_Declaration .. A Generic_Package_Decl arati on;

A Ceneric_Instantiation is Declaration_Kinds range
A Package_l nstantiation .. A Function_lnstantiation;

A Formal _Decl aration is Declaration_Kinds range
A Fornal _Obj ect _Decl aration ..
A Formal _Package_Decl arati on_Wt h_Box;

© ISO/IEC

Ki nds
Ki nds
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-- Trait_Kinds provide a neans of further classifying the syntactic structure
-- or "trait" of certain A _Declaration and A Definition el enents.

-- Trait_Kinds are determined only by the presence (or absence) of certain

-- reserved words. The semantics of an elenent are not considered.

-- The reserved words of interest here are "abstract", "aliased", "limted",
-- "private", "reverse", and "access" when it appears in an access_definition.
-- Trait_Kinds enunerates all conbinations useful in this classification.

-- For exanple, A Variable_Declaration element that is semantically a

-- limted type because its conponents are of a linmted type is

-- An_Odinary_Trait, not A Limted Trait, since the reserved word "limted"
-- does not appear in its declaration or definition.

-- The subordinate Trait_Kinds allow Declaration_Kinds and Definition_Kinds

-- to enunerate fewer higher |level elenents, and be less cluttered by all

-- possible pernmutations of syntactic possibilities. For exanple, in the case
-- of a record_type_definition, Definition_Kinds can provide just two literals
-- that differentiate between ordinary record types and tagged record types:

-- A _Record_Type_Definition, -- 3.8(2) -> Trait_Kinds
-- A Tagged_Record_Type_Definition, -- 3.8(2) -> Trai t_Kinds

-- The remaining classification can be acconplished, if desired, using

-- Trait_Kinds to determine if the definition is abstract, or limted, or both.
-- Wthout Trait_Kinds, Definition_Kinds needs six literals to identify

-- all the syntactic conbinations for a record_type_definition.

-- Elements expected by the Trait_Kind query are any Decl aration_Kinds or

-- Definition_Kinds for which Trait_Kinds is a subordinate kind: the literal
-- definition has "-> Trait_Kinds" following it. For exanple, the

-- definitions of:

-- A Di scrim nant _Speci fication, -- 3.7(5) -> Trai t_Kinds
-- A _Conponent _Decl arati on, -- 3.8(6)

-- indicate A Discrimnant_Specification is an expected kind while
-- A Conmponent_Decl aration i s unexpected.

-- Al Declaration_Kinds and Definition_Kinds for which Trait_Kinds is not a
-- subordinate kind, and all other Elenment_Kinds, are unexpected and are
-- Not_A Trait.

-- An_Odinary_Trait is any expected el enent whose syntax does not explicitly
-- contain any of the reserved words |isted above.

-- Trait_Kinds
-- Literals

type Trait_Kinds is (

Not _A Trait, -- An unexpected el ement
An_Ordinary_Trait, -- The declaration or definition does
-- not contain the reserved words
-- "aliased", "reverse", "private",
-- "limted", "abstract", or

-- "access" in an access_definition

An_Aliased Trait, -- "aliased" is present
An_Access_Definition_Trait, -- "access" in an access_definition is present
A Reverse_Trait, -- "reverse" is present

A Private_Trait, -- Only "private" is present

A lLimted Trait, -- Only "limted" is present

A lLimted Private Trait, -- "limted" and "private" are present
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An_Abstract_Trait,
An_Abstract _Private_Trait,

© ISO/IEC

Only "abstract" is present
"abstract" and "private" are present

An_Abstract_Limted Trait, -- "abstract" and "limted" are present
An_Abstract _Linmited_Private_Trait); -- "abstract", "limted", and "private" are
-- present

Decl aration_Origins
Literals

type Declaration_Origins is (

Not _A Decl aration_Origin, An unexpected el enent

An_Explicit_Declaration, 3.1(5) explicitly declared in
the text of a program or within
an expanded generic tenplate

An_lmplicit_Predefined_Declaration, -- 3.1(5), 3.2.3(1), A 1(2)
An_Inplicit_Inherited_Declaration); -- 3.1(5), 3.4(6-35)
--3.9.7 type Mode_Kinds
-- Mbde_Ki nds
-- Literals -- Reference Manual

type Mdde_Kinds is (

Not _A Mode, -- An unexpected el enent

A Defaul t _I n_Mbde, -- procedure A(B : O;
An_I n_Mode, -- procedure A(B: IN O,
An_Cut _Mbde, -- procedure A(B : auT O);
An_| n_Cut _Mode) ; -- procedure A(B: IN QUT Q

--3.9.8  type Subprogram_Default_Kinds
-- Subprogram Def aul t _Ki nds
-- Literals -- Reference Manual

type Subprogram Default_Kinds is (
Not _A Defaul t, -- An unexpected el ement

A _Name_Def aul t,
A Box_Defaul t,
A N | _Default);

-- with subprogramspecification is default_nang;
-- with subprogramspecification is <>;
-- with subprogram specification;

Definition_Kinds
Literals Ref erence Manual -> Subordi nate Kinds

type Definition_Kinds is (

Not _A Definition,

A Type_Definition, -- 3.2.1(4) -> Type_Ki nds
A_Subt ype_I ndi cati on, -- 3.2.2(3)

A _Constraint, -- 3.2.2(5) -> Constraint_Kinds
A_Conponent _Definition, -- 3.6(7) -> Trait_Kinds
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A Discrete_Subtype_Definition, -- 3.6(6) -> Di screte_Range_Ki nds
A _Di screte_Range, -- 3.6.1(3) -> Di screte_Range_Ki nds
An_Unknown_Di scri mi nant _Part, -- 3.7(3)
A Known_Di scri m nant _Part, -- 3.7(2)
A Record_Definition, -- 3.8(3)
A Nul | _Record_Definition, -- 3.8(3)
A_Nul | _Conponent , -- 3.8(4)
A Variant_Part, -- 3.8.1(2)
A Vari ant, -- 3.8.1(3)
An_C her s_Choi ce, -- 3.8.1(5), 4.3.1(5), 4.3.3(5), 11.2(5)
A Private_Type_Definition, -- 7.3(2) -> Trait_Kinds
A _Tagged_Private_Type_Definition, -- 7.3(2) -> Trait_Kinds
A _Private_Extension_Definition, -- 7.3(3) -> Trait_Kinds
A _Task_Definition, -- 9.1(4)
A Protected_Definition, -- 9.4(4)
A Formal _Type_Definition); -- 12.5(3) -> Formal _Type_Ki nds
--3.9.10 type Type_Kinds
-- Type_Kinds
-- Literals -- Reference Manual -> Subordinate Kinds
type Type_Kinds is (
Not _A Type_Definition, -- An unexpected el ement
A Derived_Type_Definition, -- 3.4(2) -> Trai t_Kinds
A _Derived_Record_Extension_Definition, -- 3.4(2) -> Trai t_Kinds
An_Enunerati on_Type_Definition, -- 3.5.1(2)
A_Signed_I nteger _Type_Definition, -- 3.5.4(3)
A _Modul ar _Type_Definition, -- 3.5.4(4)
A Root _Type_Definition, -- 3.5.4(14), 3.5.6(3)
-- -> Root _Type_Ki nds
A _Fl oati ng_Poi nt _Definition, -- 3.5.7(2)
An_Ordi nary_Fi xed_Poi nt _Definition, -- 3.5.9(3)
A_Deci mal _Fi xed_Poi nt _Definition, -- 3.5.9(6)
An_Unconstrai ned_Array_Definition, -- 3.6(2)
A Constrained_Array_Definition, -- 3.6(2)
A Record_Type_Definition, -- 3.8(2) -> Trai t_Kinds
A _Tagged_Record_Type_Definition, -- 3.8(2) -> Trai t_Kinds
An_Access_Type_Definition); -- 3.10(2) -> Access_Type_Ki nds
--3.9.11 type Formal_Type_Kinds
-- Formal _Type_Ki nds
-- Literals -- Reference Manual -> Subordinate Kinds
type Formal _Type_Kinds is (
Not _A Formal _Type_Definition, -- An unexpected el ement
A _Formal _Private_Type_Definition, -- 12.5.1(2) -> Trai t_Kinds
A Formal _Tagged_Private_Type_Definition, -- 12.5.1(2) -> Trai t_Kinds
A Formal _Derived_Type_Definition, -- 12.5.1(3) -> Trait_Kinds
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A _Formal _Di screte_Type_Definition, -- 12,
A_Formal _Signed_| nteger _Type_Definition, -- 12.
A _Formal _Modul ar _Type_Defini tion, -- 12,
A _Formal _Fl oating_Point_Definition, -- 12,
A Formal _Ordinary_Fi xed_Point_Definition, -- 12.
A_Formal _Deci nal _Fi xed_Poi nt _Definition, -- 12.
A _Formal _Unconstrained_Array_Definition, -- 3.
A Formal _Constrained_Array_Definition, -- 3.
A Formal _Access_Type_Definition); -- 3.

5.2(2)

5.2(3)
5.2(4)

5. 2(5)

5. 2(6)
5.2(7)

6(3)
6(5)

10(3), 3.10(5)
-> Access_Type_Ki nds

© ISO/IEC

-- Access_Type_Ki nds
-- Literals

type Access_Type_Kinds is ( -- 3.10
Not _An_Access_Type_Definition,

A_Pool _Speci fic_Access_To_Vari abl e,
An_Access_To_Vari abl e,
An_Access_To_Const ant,

An_Access_To_Procedure,
An_Access_To_Protected_Procedure,
An_Access_To_Functi on,
An_Access_To_Prot ect ed_Function);

-- An unex

-- access
-- access
-- access

-- access
-- access
-- access
-- access

-- The follow ng Access_Type_Ki nds subtypes are not
-- provided for the convenience of the ASIS inplenentor:

pected el enent

subt ype_i ndi cation
al | subtype_indication
constant subtype_indication

procedure

protected procedure
function

protected function

used by ASIS but are

subtype Access_To_Cbject _Definition is Access_Type_Kinds range

A _Pool _Specific_Access_To_Variable ..

An_Access_To_Const ant ;

subt ype Access_To_Subprogram Definition is Access_Type_Ki nds range

An_Access_To_Procedure ..

An_Access_To

_Protected_Function;

-- Root _Type_Ki nds
-- Literals

type Root_Type_Kinds is (
Not _A Root _Type_Definition,

A _Root _I nteger_Definition,
A Root _Real _Definition,

A _Uni versal _I nteger_Definition,

A_Uni versal _Real _Definition,
A _Uni versal _Fi xed_Definition);
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-- Constraint_Ki nds
-- Literals -- Reference Manual

type Constraint_Kinds is (

Not _A Constraint, -- An unexpected el enent
A_Range_Attri but e_Reference, -- 3.5(2)

A_Si npl e_Expr essi on_Range, -- 3.2.2, 3.5(3)

A _Digits_Constraint, --3.2.2, 3.5.9

A Del ta_Constraint, --.3.2.2, J.3

An_| ndex_Constrai nt, -- 3.2.2, 3.6.1

A Discrimnant_Constraint); -- 3.2.2

--3.9.15 type Discrete_Range_Kinds

-- Discrete_Range_Ki nds
-- Literals -- Reference Manual

type Discrete_Range_Kinds is (

Not _A Di screte_Range, -- An unexpected el ement
A Di screte_Subtype_I ndication, -- 3.6.1(6), 3.2.2
A Discrete_Range_Attribute_Reference, -- 3.6.1, 3.5
A _Di screte_Sinpl e_Expressi on_Range) ; -- 3.6.1, 3.5

--3.9.16 type Association_Kinds

-- Associ ati on_Ki nds

-- Literals -- Reference Manual

type Association_Kinds is (

Not _An_Associ ati on, -- An unexpected el ement
A _Pragma_Ar gunent _Associ ati on, -- 2.8
A _Di scrim nant _Associ ati on, -- 3.7.1
A_Recor d_Conponent _Associ ati on, -- 4.3.1
An_Array_Conponent _Associ ati on, -- 4.3.3
A _Par anet er _Associ ati on, -- 6.4
A _Ceneric_Associ ation); -- 12.3

-- Expression_Kinds - general expression classifications
-- Literals -- Reference Manual -> Subordinate Kinds

type Expression_Kinds is (

Not _An_Expr essi on, -- An unexpected el ement
An_Integer_Literal, -- 2.4

A Real _Literal, -- 2.4.1

A String_Literal, -- 2.6

An_ldentifier, -- 4.1

An_CQper at or _Synbol , -- 4.1

A Character_Literal, -- 4.1
An_Enuneration_Literal, -- 4.1
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_Explicit_Dereference,
\ Function_Call,

>z

| ndexed_Conponent ,

| ice,
\ Sel ect ed_Conponent ,
An_Attribute_Reference,

S
S

An_Ext ensi on_Aggr egat e,
A Naned_Array_Aggregat e,

An_And_Then_Short _GCircuit,

O _Else_Short_Circuit,

_Range_Menber shi p_Test,

_I n_Range_Menber shi p_Test,
_Type_Menber shi p_Test,
_In_Type_Menber shi p_Test,

>z Z

n
\_Not

n

t

Nul |l _Literal,
\_Par ent hesi zed_Expr essi on,

)>|J> |>§
gl

>
(>

\ Type_Conver si on,
\ Qual i fi ed_Expression,

>

ocati on_From Subt ype,

$Z
p=p2

|
| ocation_From Qualified_Expression); --

(S

[l el
AWN R

-> Attribute_Kinds
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--3.9.18

type Operator_Kinds

-- Operator_Kinds - classification of the

Literals

various Ada predefined operators
Ref erence Manual

40

type Operator_Kinds is (

Not _An_GQper at or,

An_And_CQper at or,

An_Or _Operator,

An_Xor _Oper at or,

An_Equal _Operat or,

A_Not _Equal _Oper at or,
A_Less_Than_Oper at or,

A Less_Than_Or _Equal _Oper at or,
A_Greater_Than_Operat or,
A G eater_Than_O _Equal _Operator,
A Pl us_Operator,

A M nus_Qperat or,

A Concat enat e_Oper at or,

A _Unary_Pl us_Operat or,
A_Unary_M nus_Oper at or,

A Ml tiply_Operator,

A _Di vi de_OQper at or,

A _Mod_Oper at or,

A Rem Operator,
An_Exponenti at e_Oper at or,
An_Abs_QOper at or,

A _Not _Operator);

4.5

An unexpected el enent

abs
not
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Attribute_Kinds -
Literals

type Attribute_Kinds is (
Not _An_Attri bute,

An_Access_Attri bute, --
An_Address_Attri bute, --
An_Adj acent _Attri bute, --
An_Aft_Attribute, --
An_Ali gnnent _Attri bute, --
A Base_Attribute, --
A Bit_Order_Attribute, --
A Body Version_Attribute, --
A Callable Attribute, --
 Cal ler _Attribute, --
\ Ceiling_Attribute, --
\ O ass_Attribute, --
_Conponent _Si ze Attribute, --
\ Conpose_Attribute, --
\ Constrained_Attribute, --
 Copy_Sign_Attribute, --
\ Count _Attribute, --
\ Definite Attribute, --
 Delta_Attribute, --
 Denorm Attribute, --
\ Digits_Attribute, --
_Exponent _Attri bute, --

classifications for

al |

known Ada attributes

Ref erence Manual

-- An unexpected el enent

_External _Tag_Attribute,

\ First_Attribute,

\ First_Bit_Attribute,

 Floor _Attribute,
 Fore_Attribute,

\ Fraction_Attribute,
An_ldentity Attribute,

An_l mage_Attri bute,

An_l nput _Attribute,

A Last _Attribute,

A Last_Bit_Attribute,

A Leading_Part_Attribute,

A Length_Attribute,

A Machi ne_Attri bute,

A Machi ne_Emax_Attribute,

A Machine_Em n_Attribute,

A Machi ne_Mantissa_Attribute,
A _Machi
A_Machi ne_Radi x_Attribute,
A_Machi ne_Rounds_Attri bute,
A Max_Attribute,

>>>>>§§>>>>>>>>>>>>

A Max_Size_In_Storage_El enents_Att

A Mn_Attribute,

A Model _Attribute,

A Model _Emin_Attribute,

A Model _Epsilon_Attri bute,
A Mobdel _Mantissa_Attribute,
A Model _Smal | _Attribute,

A Modul us_Attri bute,
An_Cut put _Attri bute,

A Partition_ID Attribute,
A Pos_Attribute,

A Position_Attribute,

A Pred_Attribute,

A Range_Attribute,

A Read_Attribute,

A _Remai nder _Attribute,

A Round_Attribute,

A _Rounding_Attribute,

ne_Overflows_ Attribute,

3.10.2(24), 3.10.2(32), K(2), K(4)
13.3(11), J.7.1(5), K(6)
A 5.3(48), K(8)
3.5.10(5), K(12)
13.3(23), K(14)
3.5(15), K(17)
13.5.3(4), K(19)
E. 3(4), K(21)
9.9(2), K(23)
C.7.1(14), K(25)
A 5.3(33), K(27)
3.9(14), 7.3.1(9), K(31), K(34)
13.3(69), K(36)
A 5.3(24), K(38)
3.7.2(3), J.4(2), K(42)
A 5.3(51), K(44)
9.9(5), K(48)
12.5.1(23), K(50)
3.5.10(3), K(52)
A 5.3(9), K(54)
3.5.8(2), 3.5.10(7), K(56), K(58)
A 5.3(18), K(60)
-- 13.3(75), K(64)
.- 3.5(12), 3.6. 2(3) K(68), K(70)
-- 13.5.2(3), K(72
-- A 5.3(30), K(74)
-~ 3.5.10(4), K(78)
.- A 5.3(21), K(80)
-- 11.4.1(9), C. 7.1(12), K(84), K(86)
-~ 3.5(35), K(88)
.- 13.13.2(22), 13.13.2(32), K(92), K(96)
.- 3. 5(13), 3.6.2(5), K(102), K(104)
.- 5.2(4), K(106)
.- A. 5.3(54). K(108)
-- 3.6.2(9), K(117)
.- A 5.3(60), K(119)
-~ A5.3(8), K(123)
.- A5.3(7), K(125)
-- A5.3(6), K(127)
-- A5.3(12), A 5.4(4), K(129), K(131)
.- A5.3(2), A5.4(2), K(133), K(135)
.- A5.3(11), A 5.4(3), K(137), K(139)
.- 3.5(19), K(141)
ribute,--  13.11.1(3), K(145)
.- 3.5(16), K(147)
.- A5.3(68), G2 2(7), K(151)
-- A5.3(65), G 2.2(4), K(155)
-- A 5.3(66), K(157)
-~ A5.3(64), G 2.2(3), K(159)
-- A5.3(67), K(161)
-- 3.5.4(17), K(163)
-- 13.13.2(19), 13.13.2(29), K(165), K(169)
-- E. 1(9), K(173)
.- 3.5.5(2), K(175)
-- 13.5.2(2), K(179)
.- 3.5(25), K(181)
-~ 3.5(14), 3.6.2(7), K(187), K(189)
.- 13.13.2(6), 13.13.2(14), K(191), K(195)
-- A 5.3(45), K(199)
.- 3.5.10(12), K(203)
-~ A 5.3(36), K(207)
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A Safe_First_Attribute, --
A _Safe Last _Attribute, --
A Scale Attribute, --
A Scal ing_Attribute, --
A _Signed_Zeros_Attri bute, --
A _Size_Attribute, --
A Smal | _Attribute, --
A _Storage_Pool _Attribute, --
A Storage_Size Attribute, --

A Succ_Attribute, --
A Tag_Attribute, --
A Term nated_Attribute, --
A _Truncation_Attri bute, --
An_Unbi ased_Roundi ng_Attri bute, --
An_Unchecked_Access_Attribute, --
A Val _Attribute, --
A Valid_Attribute, --
A Value_Attribute, --
A Version_Attribute, --
A Wde_l nage_Attri bute, --
A Wde_Value_Attribute, --
A Wde Wdth_Attribute, --
A Wdth_Attribute, --
A Wite Attribute, --

An_I npl ement ati on_Defi ned_Attri but
An_Unknown_Attribute);

--3.9.20 type Statement_Kinds
-- Statement_Kinds - classifications of Ada
-- Literals --

type Statenment_Kinds is (
Not _A St at enent,

A _Nul | _Statenent,

An_Assi gnnent _St at enent ,
An_I f_Statenent,

 Case_St at enent ,

oop_St at enent,

ile_Loop_St at enment,
_Loop_St at enent,

ck_St at ement ,

n_Exi t_St at ement

A CGoto Staterrent

— 0
O"_O

A Procedure_Cal | _Statenent,
A_Return_Statenent,

An_Accept _St at enment ,
An_Entry_Cal | _St at enent,

A _Requeue_St at enent ,
A Requeue_Statenent _Wth_Abort,

A Del ay_Until _Statenent,
A Del ay_Rel ati ve_St at enent,

A _Termi nate_Alternative_Statenent,
A Sel ective_Accept _St at enent,
A Timed_Entry_Cal | _St at enent,
A Conditional _Entry_Call
An_Asynchr onous_Sel ect _St at enent,

An_Abort _St at enent,

A Rai se_St at enent,
A _Code_St at enent) ;
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3(71),
.3(72),
1
3

A5 G 2.2(5),
A5
3.5.10(11),
A5
A5

G 2.2(6),
K(215)
K(217)
K(221)
13. 3(45),
K(230)
K(232)
13.11(14),

K(211)
K(213)

.3(27),
.3(13)
13. 3(40),
3.5.10(2),
13.11(13),
13. 3(60)
K( 236)
3.5(22)
3.9(16), 3.9(18),
9.9(3), K(246)

A 5.3(42), K(248)
A 5.3(39), K(252)
13.10(3), H. 4(18),
3.5.5(5), K(258)
13.9.2(3), H(6),
3.5(52), K(264)
E. 3(3), K(268)
3.5(28), K(270)
3.5(40), K(274)
3.5(38), K(278)
3.5(39), K(280)
13.13.2(3), 13.13.2(11),

K(223), K(228)

J.9(2), K(234),

3. K(238)
K(242),

K( 244)
K( 256)
K(262)

K(282), K(286)

e, Ref erence Manual, Annex M

Unknown to ASI S

statenents
Ref erence Manual

-- An unexpected el ement
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-- A Path elenents represent execution path alternatives presented by the
-- if_statement, case_statenment, and the four forns of select_statenent.

-- Each statenent path alternative encl oses conponent el enents that

-- represent a sequence_of _statements. Some forms of A Path elenents also
-- have as a conponent elenments that represent a condition, an optional

-- guard, or a discrete_choice_list.

-- ASIS treats the select_alternative, entry_call_alternative, and

-- triggering_alternative, as the syntactic equivalent of a

-- sequence_of _statenments. Specifically, the ternminate_alternative (termnate;)
-- is treated as the syntactical equivalent of a single statenent and are

-- represented as Statement_Kinds’ A Terninate_Alternative_Statenent.

-- This allows queries to directly provide the sequence_of _statenents encl osed
-- by A Path elenments, avoiding the extra step of returning an el enent

-- representing such an alternative.

-- For exanple,

-- sel ect -- A Select_Path enclosing a sequence of two statenents

-- accept Next_Work_Item(W : in Wrk_Item do

-- Current _Work_ltem:= W;

-- end,

-- Process_Work_lten{Current_Work_lten);

-- or -- An_Or_Path enclosing a guard and a sequence of two statenments

-- when Done_Early =>
-- accept Shut _Down;

-- exit;

or -- An_Or_Path encl osing a sequence with only a single statenent

term nate;

end sel ect;

-~ Path_kinds
-- Literals -- Reference Manual

type Path_Kinds is (
Not _A Pat h, -- An unexpected el enent
An_| f_Path, -- 5.3

-- if condition then
-- sequence_of _statenents

An_El si f _Pat h, -- 5.3
-- elsif condition then
-- sequence_of _statenents
An_El se_Pat h, -- 5.3, 9.7.1, 9.7.3:
-- el se sequence_of _statenents
A Case_Pat h, -- 5.4
-- when discrete_choice_list =>
-- sequence_of _statenents
A Sel ect _Pat h, -- 9.7.1:
-- select [guard] select_alternative
-- 9.7.2, 9.7.3:
-- select entry_call_alternative
-- 9.7. 4

-- select triggering_alternative
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An_Or _Path, -- 9.7.1:
-- or [guard] select_alternative
-- 9.7.2:

-- or delay_alternative

A Then_Abort _Path); -- 9.7.4
-- then abort sequence_of _statenents

--3.9.22 type Clause_Kinds

-- O ause_Kinds
-- Literals -- Reference Mnual -> Subordi nate Ki nds

type O ause_Kinds is (

Not _A Cl ause, -- An unexpected el enent

A _Use_Package_d ause, -- 8.4

A _Use_Type_d ause, -- 8.4

A Wth_d ause, -- 10.1.2

A_Representation_d ause, -- 13.1 -> Representation_C ause_Ki nds
A_Conponent _C ause) ; -- 13.5.1

-- 3.9.23 type Representation_Clause_Kinds

-- Representation_Cl ause_Kinds - varieties of representation clauses
-- Literals -- Reference Manual

type Representation_C ause_Kinds is (

Not _A Representation_Cl ause, -- An unexpected el ement
An_Attribute_Definition_d ause, -- 13.3

An_Enuner ati on_Represent ati on_Cl ause, -- 13.4

A Record_Representation_0d ause, -- 13.5.1

An_At _Cl ause) ; --J.7

-- The Ada Conpilation Unit abstraction:

-- The text of a programis submtted to the conpiler in one or nore
-- conpilations. Each conpilation is a succession of conpilation units.

-- Conpilation units are conposed of three distinct parts:

-- a) A context clause.

-- b) The declaration of a library_itemor unit.

-- ¢c) Pragmas that apply to the conpilation, of which the unit is a part.

-- The context clause contains zero or nore with clauses, use clauses,
-- pragma el aborates, and possibly other pragnmas.

-- ASIS treats Pragmas that appear immediately after the context clause and before
-- before the subsequent declaration part as belonging to the context clause part.

-- The declaration associated with a conpilation unit is one of: a

-- package, a procedure, a function, a generic, or a subunit for normal units.
-- The associated declaration is a Nil_Element for An_Unknown_Unit and

-- Nonexi stent units.

-- The abstract type Conpilation_Unit is a handle for conpilation units as a
-- whole. An object of the type Conpilation_Unit deals with the external view
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-- of conpilation units such as their relationships with other units or their
-- conpilation attributes.

-- Conpilation_Unit shall be an undiscrinminated private type.

type Conpilation_Unit is private;
Ni | _Conpilation_Unit : constant Conpilation_Unit;

function "=" (Left : in Conpilation_Unit;
Right : in Conpilation_Unit)
Ret urn Bool ean i s abstract;

type Conpilation_Unit_List is
array (List_Index range <>) of Conpilation_Unit;

Ni | _Conpilation_Unit_List : constant Conpilation_Unit_List;

-- Unit Kinds are enuneration types describing the various kinds of units.
-- These elenment kinds are only used by package Asis. Conpilation_Units.

--3.12.1 type Unit_Kinds

-- Unit_Kinds - the varieties of conpilation units of conpilations,

-- including conpilations having no conpilation units but consisting of
-- configuration pragmas or comments.

type Unit_Kinds is (
Not _A Unit, -- AN _Conpilation_Unit

A _Procedure,
A Function,
A_Package,

A_Ceneric_Procedure,
A Generic_Function,
A_Ceneri c_Package,

A_Procedure_| nst ance,
A Function_I nst ance,
A_Package_| nst ance,

A_Procedur e_Renami ng,
A _Functi on_Renani ng,
A_Package_Renani ng,

A_Ceneri c_Procedur e_Renam ng,
A _CGeneric_Functi on_Renam ng,
A_Ceneri c_Package_Renam ng,

A_Procedur e_Body, -- Aunit interpreted only as the conpletion
-- of a procedure, or a unit interpreted as
-- both the declaration and body of a library
-- procedure. Reference Manual 10.1.4(4)

A_Functi on_Body, -- Aunit interpreted only as the conpletion
-- of a function, or a unit interpreted as
-- both the declaration and body of a library
-- function. Reference Manual 10.1.4(4)

A Package_Body,
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A_Procedur e_Body_Subuni t,
A_Functi on_Body_Subuni t,
A _Package_Body_Subuni t,
A_Task_Body_Subuni t,

A _Protected_Body_Subunit,

A Nonexi stent _Decl arati on, -- A unit that does not exist but is:
-- 1) mentioned in a with clause of
-- anot her unit or,
-- 2) a required corresponding
-- l'ibrary_unit_declaration

A_Nonexi st ent _Body, -- A unit that does not exist but is:
-- 1) known to be a corresponding
-- subunit or,
-- 2) a required corresponding
-- I'i brary_unit_body

A _Configuration_Conpilation, -- Corresponds to the whole content of a

-- conpilation with no conpilation_unit,
-- but possibly containing comments,
-- configuration pragmas, or both.

-- AContext is not limted to the nunber
-- units of A Configuration_Conpilation kind.

-- Aunit of A Configuration_Conpilation
-- does not have a nanme. This unit
-- represents configuration pragmas that

-- are “in effect”. The only interface that

-- returns this unit kind is

-- Enclosing_Compilation_Unit when given

-- A_Pragma element obtained from

-- Configuration_Pragmas.

An_Unknown_Unit); -- An indeterminable or proprietary unit

subtype A_Subprogram_Declaration is Unit_Kinds range
A_Procedure ..
A_Function;

subtype A_Subprogram_Renaming is Unit_Kinds range
A_Procedure_Renaming ..
A_Function_Renaming;

subtype A_Generic_Unit_Declaration is Unit_Kinds range
A_Generic_Procedure ..
A_Generic_Package;

subtype A_Generic_Unit_Instance is Unit_Kinds range
A_Procedure_lInstance ..
A_Package_Instance;

subtype A_Subprogram_Body is Unit_Kinds range
A_Procedure_Body ..
A_Function_Body;

subtype A_Library Unit_Body is Unit_Kinds range
A_Procedure_Body ..
A_Package_Body;

subtype A_Generic_Renaming is Unit_Kinds range
A_Generic_Procedure_Renaming ..
A_Generic_Package_Renaming;

subtype A_Renaming is Unit_Kinds range
A_Procedure_Renaming ..
A_Generic_Package_Renaming;

subtype A_Subunit is Unit_Kinds range

A_Procedure_Body_Subunit ..
A_Protected_Body_Subunit;
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--3.12.2 type Unit_Classes

-- Unit_Classes - classification of public, private, body, and subunit.

type Unit_Classes is ( -- Reference Manual 10.1.1(12), 10.1.3

Not _A C ass, -- A nil, nonexistent, unknown,
-- or configuration conpilation unit class.

A Public_Declaration, -- library_unit_declaration or
-- library_unit_renam ng_decl aration.

A Publ i c_Body, -- library_unit_body interpreted only as a
-- conpletion. |Its declaration is public.

A Publ i c_Decl ar ati on_And_Body,
-- subprogrambody interpreted as both a
-- declaration and body of a library
-- subprogram - Reference Manual 10.1.4(4).

A _Private_Declaration, -- private library_unit_declaration or

-- private library_unit_renam ng_decl aration.
A _Private_Body, -- library_unit_body interpreted only as a

-- conpletion. |Its declaration is private.
A _Separ at e_Body) ; -- separate (parent_unit_name) proper_body.

type Unit_Origins is (

Not _An_Ori gi n, -- Anil or nonexistent unit origin
-- An_Unknown_Unit can be any origin

A _Predefined_Unit, -- Ada predefined | anguage environment units
-- listed in Annex A(2). These include
-- Standard and the three root library
-- units: Ada, Interfaces, and System
-- and their descendants. i.e., Ada.Text_lo,
-- Ada. Cal endar, Interfaces.C, etc.

-- Implementation specific library units,
-- e.g., runtime support packages, utility
-- libraries, etc. It is not required

-- that any inplenentation supplied units
-- have this origin. This is a suggestion.
-- I nmplenmentations mght provide, for

-- exanple, preconpiled versions of public
-- domain software that could have

-- An_Application_Unit origin.

An_Application_Unit); -- Neither A Predefined_Unit or
-- An_l nplenmentation_Unit

--3.12.4 type Relation_Kinds
-~ Relation_Kinds - classification of unit relationships
type Relation_Kinds is (
Ancestors,

Descendant s,
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-- Definition: ANCESTORS of a unit; DESCENDANTS of a unit

-- Ancestors of a library unit are itself, its parent, its parent’s
-- parent, and so on. (Standard is an ancestor of every library unit).

-- The Descendants relation is the inverse of the ancestor relation.
-- Reference Manual 10.1.1(11).

-- Definition: SUPPORTERS of a unit

-- Supporters of a conpilation unit are units on which it semantically
-- depends. Reference Manual 10.1.1(26).

-- The Supporters relation is transitive; units that are supporters of library
-- units mentioned in a with clause of a conpilation unit are al so supporters
-- of that conpilation unit.

-- A parent declaration is a Supporter of its descendant units.

-- Each library unit nmentioned in the with clauses of a conpilation unit

-- is a Supporter of that conpilation unit and (recursively) any

-- conpletion, child units, or subunits that are included in the declarative
-- region of that conpilation unit. Reference Manual 8.1(7-10).

-- Alibrary_unit_body has as a Supporter, its corresponding
-- library_unit_declaration, if any.

-- The parent body of a subunit is a Supporter of the subunit.

-- Definition: DEPENDENTS of a unit

-- Dependents of a conpilation unit are all the conpilation units that
-- depend semantically on it.

-- The Dependents relation is transitive; Dependents of a unit include the
-- unit’s Dependents, each dependent unit’'s Dependents, and so on. A unit
-- that is a dependent of a conpilation unit also is a dependent

-- of the conpilation unit’s Supporters.

-- Child units are Dependents of their ancestor units.

-- Aconpilation unit that mentions other library units inits with
-- clauses is one of the Dependents of those library units.

-- Alibrary_unit_body is a Dependent of its corresponding
-- library_unit_declaration, if any.

-- A subunit is a Dependent of its parent body.

-- Aconpilation unit that contains an attribute_reference of a type defined
-- in another conpilation unit is a Dependent of the other unit.

-- For exanpl e:

-- If Awiths Band Bwiths C

-- then A directly depends on A, B directly depends on C,
-- A indirectly depends on C, and

-- both A and B are dependents of C.

-- Dependenci es between conpilation units nay al so be introduced by

-- inline inclusions (Reference Manual 10.1.4(7)) and for certain other conpiler
-- optimzations. These relations are intended to reflect all of these

-- considerations.
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-- Definition: FAMLY of a unit

-- The famly of a given unit is defined as the set of conpilation
-- units that conprise the given unit’s declaration, body, descendants,
-- and subunits (and subunits of subunits and descendants, etc.).

-- Definition: NEEDED UNITS of a unit; CLOSURE of a unit

-- The needed units of a given unit is defined as the set of all
-- the Ada units ultimately needed by that unit to forma partition.
-- Reference Manual 10.2(2-7).

-- The termclosure is comonly used with simlar neaning.

-- For exanpl e:
-- Assune the body of C has a subunit C. S and the declaration of C has
-- child units C. Y and C. Z.

-- If Awiths B, Bwiths C Bwiths C Y, and C does not with a library
-- unit. Then the needed units of A are:
-- library unit declaration C

-- child library unit declaration C.Y
-- child library unit body CY, if any
-- library unit body C

-- subunit C S

-- l'ibrary unit declaration B

-- l'ibrary unit body B, if any

-- library unit declaration A

-- library unit body A, if any

-- Child unit C.Zis only part of the Needed_Units if it is needed.

-- Traverse_Control - controls for the traversal generic provided in package
-- Asis.lterator. It is defined in package Asis to facilitate autonatic translation
-- to IDL (See Annex C for details).

type Traverse_Control is (

Conti nue, -- Continues the normal depth-first traversal.

Abandon_Chi | dren, -- Prevents traversal of the current elenent’s
-- children.

Abandon_Si bl i ngs, -- Prevents traversal of the current elenent’s

-- children and remaining siblings.

Term nate_| medi ately); -- Does exactly that.

subtype Program Text is Wde_String;
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private
type Context is (Inplenentation_Defined);
Ni | _Context : constant Context := |nplenmentation_Defined;
type Elenent is (Inplenentation_Defined);
Ni | _El ement : constant Elenent := |npl ementation_Defined;
Ni | _Element _List : constant Elenment_List (1 .. 0) :=

(1 .. 0=>Nl_Elenent);

type Conpilation_Unit is (Inplenentation_Defined);

Ni | _Conpilation_Unit : constant Conpilation_Unit :=
| npl enent at i on_Def i ned;

Ni | _Conpilation_Unit_List : constant Conpilation_Unit_List (1 .. 0) :=
(1 .. 0=>Nl_Conpilation_Unit);

end Asis;
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-- ASIS reports all operational errors by raising an exception. Wenever an
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-- ASIS inplementation raises one of the exceptions declared in package
-- Asis.Exceptions, it will previously have set the values returned by the
-- Status and Diagnosis queries to indicate the cause of the error. The

-- possible values for Status are indicated in the definition of Error_Kinds

-- below, with suggestions for the associated contents of the Diagnosis

-- string as a conment.

-- The Diagnosis and Status queries are provided in the Asis.|nplenentation
-- package to supply nore information about the reasons for raising any

-- exception.

-- ASIS applications are encouraged to follow this same conventi on whenever
-- they explicitly raise any ASI S exception--always record a Status and
-- Diagnosis prior to raising the exception.

-- This enuneration type describes the

type Error_Kinds is (

Not _An_Error,

Val ue_Error,
Initialization_Error,
Envi ronnent _Error,
Paranmeter_Error,
Capacity_Error,
Name_Error,
Use_Error,
Data_Error,

Text _Error,

St orage_Error,

bsol et e_Reference_Error,

Unhandl ed_Excepti on_Error,
Not _| npl enent ed_Error,
Internal _Error);

end Asis.Errors;

various kinds of errors.

No error is presently recorded
Rout i ne argunent value invalid
ASI S is uninitialized

ASIS could not initialize

Bad Paraneter given to Initialize
I npl enent ati on overl oaded
Context/unit not found
Context/unit not use/open-able
Context/unit bad/invalid/ corrupt
The program text cannot be | ocated
St orage_Error suppressed

Argurment or result is invalid due to
and inconsistent conpilation unit
Unexpect ed exception suppressed
Functionality not inplenented

I npl enentation internal failure
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ASI S exceptions are:

ASI S_| nappropri ate_Context : exception;

Rai sed when ASIS is passed a Context value that is not appropriate for the
operation. This exception will typically indicate that a user error
has occurred within the application.

ASI S_I nappropri ate_Contai ner : exception;

Rai sed when ASIS is passed a Container value that is not appropriate for
the operation. This exception will typically indicate that a user error
has occurred within the application.

ASI S_| nappropriate_Conpilation_Unit : exception;

Rai sed when ASIS is passed a Conpilation_Unit value that is not
appropriate. This exception will typically indicate that a user
error has occurred within the application.

ASI S_| nappropriate_El ement : exception;

Rai sed when ASIS is given an El enent value that is not appropriate. This
exception will typically indicate that a user error has occurred within
the application.

ASI S_| nappropriate_Line : exception;

Rai sed when ASIS is given a Line value that is not appropriate.

ASI S_I nappropriate_Li ne_Nunmber : exception;

Rai sed when ASIS is given a Line_Nunber value that is not appropriate.
This exception will typically indicate that a user error has occurred
wi thin the application.

ASI S_Fail ed : exception;

This is a catch-all exception that may be raised for different reasons
indifferent ASIS inplenentations. Al ASIS routines may raise ASI S Failed
whenever they cannot nornally conplete their operation. This exception
will typically indicate a failure of the underlying ASIS inplenentation.

end Asis. Exceptions;
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with Asis.Errors;
package Asis.|Inplenentation is

-- Asis.Inplenmentation provides queries to initialize, finalize, and query the
-- error status of the ASIS | nplenentation.

function ASIS_Inpl ementor return Wde_String;

-- Returns val ues which identify:

-- ASIS Version - the version of the ASIS interface, e.g., "2.1"
-- ASI S_| npl ement or - the name of the inplementor, e.g., "Ada Inc."
-- ASI S | npl ement or _Ver si on - the inplenmentation’s version, e.g., "5.2a"

-- ASIS |Inmplementor_Information - inplementation information, e.g., "Copyright
- 6.5 function Is_Initialized

-- Parameters - Specifies inplenmentation specific paraneters.

-- Performs any necessary initialization activities. This shall be invoked
-- at least once before any other ASIS services are used. Paraneter val ues
-- are inplementation dependent. The call is ignored if ASIS is already

-- initialized. All ASIS queries and services are ready for use once this
-- call conpletes.
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-- Raises ASIS Failed if ASIS failed to initialize or if the Paraneters
-- argunent is invalid. Status is Environnent_Error or Paraneter_Error.

AN Application Note:

-
| AN The ASIS i npl enentation may be Initialized and Finalized any nunber of
--|AN tinmes during the operation of an ASIS program However, all existing
| AN Context, Conpilation_Unit and El ement val ues becone invalid when
| AN ASI S |s_Finalized. Subsequent calls to ASIS queries or services using
| AN such invalid Conpilation_Unit or Element values wll cause
| AN ASI S_| nappropriate_Context to be raised.

-- Returns True if ASISis currently finalized or if ASIS has never been
-- initialized.

--6.8 procedure Finalize
procedure Finalize (Parameters : in Wde_String :="");
-- Paranmeters - Specifies any inplenentation required paraneter val ues.

-- Perfornms any necessary ASIS termination activities. This should be invoked
-- once following the | ast use of other ASIS queries. Paraneter values are

-- inplenmentati on dependent. The call is ignored if ASIS is already finalized.
-- Subsequent calls to ASIS Environnment, Conpilation_Unit, and El enent queri es,
-- are erroneous while the environnent Is_Finalized.

-- Raises ASIS Failed if the ASIS inplenentation failed to finalize. Status
-- is likely to be Internal _Error and will not be Not_An_Error.

-- Wenever an error condition is detected, and any ASIS exception is raised,
-- an Asis.Errors. Error_Kinds value and a Diagnosis string is stored. These
-- values can be retrieved by the Status and Di agnosis functions. The

© ISO/IEC

-- Diagnosis function will retrieve the diagnostic nessage describing the error.

-- Error information always refers to the nost recently recorded error.

-- Note that Diagnosis values are inplenentation dependent and may vary
-- greatly anong ASIS inpl enentations.

-- Returns a string value describing the nopst recent error.

-- WII typically return a null string if Status = Not_An_Error.
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procedure Set_Status

(Status :in Asis.Errors. Error_Kinds := Asis.Errors. Not _An_Error;
Di agnosis : in Wde_String =),

-- Status - Specifies the new status to be recorded

-- Diagnosis - Specifies the new diagnosis to be recorded

-- Sets (clears, if the defaults are used) the Status and Di agnosis
-- information. Future calls to Status will return this Status (Not_An_Error)
-- and this Diagnosis (a null string).

-- Raises ASIS Failed, with a Status of Internal _Error and a Di agnosis of

-- anull string, if the Status parameter is Not_An_Error and the Diagnosis
-- paraneter is not a null string.

end Asis.|nplenentation;
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-- Returns True if it is possible to detect usage of named notation.

-- Returns False if this inplementation will always change paraneter |ists

-- using naned notation to positional lists in function, subprogram and

-- entry calls. |In that case, the Formal _Paraneter query wll always return
-- a Nl _Elenment unless the paraneter list is obtained with Normalized = True.

-- This function affects association lists for aggregates, instantiations,
-- discrimnant lists, entry calls, and subprogramcalls.

-- Returns True if the A Default_In_Mde kind is supported by this
-- inplenentation.

-- Returns True if the query Generic_Actual _Part will always return artificial
-- Is_Normalized associations using the defining_identifier instead of the

-- generic_formal _paraneter_sel ector_nanme, and using default_expression or

-- defaul t_nane.

-- |f Generic_Actual _Part_Normalized then the query Generic_Actual _Part wll
-- always behave as if called with Normalized => True.

-- Returns True if the query Record_Conponent_Associations will always return
-- artificial Is_Normalized associations using the defining_identifier instead of
-- the conponent_sel ect or_nane.

-- |f Record_Conponent_Associ ati ons_Normalized then the query

-- Record_Conmponent _Associ ations will always behave as if called with
-- Normalized => True.
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-- Returns True if the ASIS inplenentation has the ability to determ ne
-- whether calls are in prefix form

-- Returns True if the query Function_Call_Paranmeters will always return
-- artificial |Is_Normalized associations using the defining_identifier instead of
-- the formal _paraneter_sel ector_nanme, and using the default_expression.

-- |If Function_Call_Paraneters_Normalized then the query
-- Function_Call_Paraneters will always behave as if called with
-- Normalized => True.

-- Returns True if the query Call_Statement_Paranmeters will always return
-- artificial |Is_Normalized associations using the defining_identifier instead of
-- the formal _paraneter_sel ector_nanme, and using the default_expression.

-- |If Call_Statement_Paraneters_Normalized then the query
-- Call_Statenment_Paraneters will always behave as if called with
-- Normalized => True.

-- It is not possible to obtain either a normalized or

-- unnormal i zed Discrimnant_Association |list for an unconstrained record
-- or derived subtype_indication where the discrimnant_association is

-- supplied by default; there is no constraint to query, and a N |_El ement
-- is returned fromthe query Subtype_Constraint.

-- Returns True if the query Discrimnant_Associations will always return
-- artificial Is_Normalized associations using the defining_identifier instead of
-- the discrimnant_sel ector_nane.

-- |If Discrimnant_Associations_Normalized then the query

-- Discrimnant_Associations will always behave as if called with
-- Normalized => True.
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function Is_Line_Nunmber_Supported

return Bool ean;

Returns True if the inplenentation can return valid Iine nunbers for
El ement s.

An inplenmentation may choose to ignore |ine nunber values in which case
this function returns Fal se.

Returns True if the inplenentation can return valid character positions for

el enent s.

An inplementation may choose to ignore colum character position val ues
wi thin spans in which case this function returns False. This function wll
be False if |s_Line_Nunber_Supported = Fal se.

Returns True if the inplenentation can return comments.

An inplenmentation may choose to ignore comments in the text in which case
the function |s_Comrentary_Supported returns Fal se.

Returns True if an inplenentation supports conpilation unit attributes.
Returns False if all attributes will return Has_Attribute() = Fal se.

Returns True if the inplenentation provides el enents representing
inplicit inplenentation-defined record conponents.
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-- Returns True if the inplenentation supports queries of predefined
-- operations.

-- Returns True if the inplenmentation supports queries of inherited
-- declarations.

-- Returns True if the inplenmentation supports queries of inherited
-- subprograns.

-- Returns True if the inplenmentati on expands generics using macros to
-- supports queries.

end Asis. | nplementation. Perm ssions;
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-- Asis.Ada_Environments encapsul ates a set of queries that map physical Ada
-- conpilation and program execution environments to |logical ASIS environnments.

-- Returns the default context nanme. |If there is no default context nane, a
-- null string is returned.

-- Returns the default context parameters. |f there are no default context
-- paraneters, a null string is returned.

procedure Associ ate
(The_Context : in out Asis.Context;
Nane in W de_String;
Paraneters : in Wde_String : = Defaul t _Paraneters);

-- The_Context - Specifies the Context to associate

-- Nanme - Specifies the name for the Context association
-- Parameters - Specifies paranmeters to use when opening the Context

-- Used to give name and paraneter associations to a Context. The

-- Has_Associations query is used to test whether or not a Context has
-- been given name and paraneter associations. The Name and Paraneters
-- queries are used to exam ne nanme and paraneter associations.

-- A Context has at nost one set of nane/paraneter val ues associated with

-- it at any time. Name and paraneter associations cannot be nodified while a
-- Context is open Previous nane and paraneters associations for this Context
-- are replaced by this call.

-- ASIS inplementations are encouraged, but not required, to validate the

-- Paraneters string immediately. |t is recognized that sonme options cannot

-- be conpletely validated until the Open is performed. An invalid Paraneters
-- value is reported by raising ASIS Failed with a Status of Paraneter_Error.

-- Raises ASIS |nappropriate_Context if The_Context is open.
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procedure Open (The_Context : in out Asis.Context);

The_Context - Specifies the Context to open

Opens the ASIS Context using the Context's associ ated nane and paraneter
val ues.

Rai ses ASI S_| nappropriate_Context if The_Context is already open or if it
is uninitialized (does not have associ ated name and paraneter val ues).

Rai ses ASIS Failed if The_Context could not be opened for any reason. The
nost |ikely Status values are Name_Error, Use_Error, Data_Error, and
Paraneter_Error. Oher possibilities include Storage_Error and
Capacity_Error.

procedure Cl ose (The_Context : in out Asis.Context);

The_Context - Specifies the Context to close

Closes the ASIS Context. Any previous Context nane and paraneter
associations are retained. This allows the sane Context to be re-opened
later with the same associations.

Al'l Conpilation_Unit and El enent val ues obtai ned from The_Cont ext becomne
invalid when it is closed. Subsequent calls to ASIS services using such
invalid Conpilation_Unit or Elenment values are erroneous. ASIS

i npl enentations will attenpt to detect such usage and raise ASIS Failed in
response. Applications should be aware that the ability to detect the use
of such "dangling references" is inplenentation specific and not all

i npl enentations are able to raise ASIS Failed at the appropriate

points. Thus, applications that attenpt to utilize invalid values nay
exhi bit unpredictabl e behavior.

Rai ses ASI S | nappropriate_Context if The_Context is not open.

procedure Dissociate (The_Context : in out Asis.Context);

The_Context - Specifies the Context whose nanme and paraneter associations
are to be cleared

Severs all previous associations for The_Context. A Context that does not
have associations (is uninitialized) is returned unchanged. The
variabl e The_Context is returned to its uninitialized state.

Contexts that have been given Nanes and Paraneters shoul d be Dissoci ated
when they are no | onger necessary. Sone anount of program storage can be
tied up by the stored Nane and Paraneter strings. This space is only
freed when a Context is Dissociated or when ASIS is Finalized.

This operation has no physical affect on any inplenentor’s Ada environment.

Rai ses ASI S | nappropriate_Context if The_Context is open.

ISO/IEC 15291:1998(E)
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function Is_Equal
function Is_Equal (Left : in Asis.Context;
Right : in Asis.Context) return Bool ean;
Left - Specifies the first Context
Ri ght - Specifies the second Context

Returns True if Left and Right designate the sane set of associ ated
conpilation units. The Context variables may be open or closed.

Unl ess both Contexts are open, this operation is inplenmented as a pair of
sinple string conparisons between the Name and Paraneter associations for
the two Contexts. |If both Contexts are open, this operation acts as a
set conparison and returns True if both sets contain the same units (all
unit versions are included in the conparison).

AN Application Note:
AN
AN Wth some inplementations, |s_Equal may be True before the Contexts
AN are opened, but may be Fal se after the Contexts are open.
AN One possible cause for this is a sequence of events such as:
AN
AN a) ASIS program A opens the Left Context for READ,
AN
AN b) non-ASIS program B opens the Context for UPDATE, and creates a new
AN versi on of the inplenmentor Context,
AN
AN c) ASIS program A opens the R ght Context for READ, and gets the new version.
function Is_ldentical
function Is_ldentical (Left : in Asis.Context;
Right : in Asis.Context) return Bool ean;
Left - Specifies the first Context
Ri ght - Specifies the second Context
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Returns True if Left and Right both designate the val ue associated with
one specific ASIS Context variable.

Returns Fal se otherwi se or if either Context is not open.

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

Application Note:

No two physically separate open Context variables are ever |s_ldentical.
The val ue associated with an open ASIS Context variable is also directly
associated with every Conpilation_Unit or Elenment derived fromthat
Context. It is possible to obtain these Context val ues by way of the
Encl osi ng_Cont ext and the Encl osi ng_Conpil ation_Unit queries. These
Cont ext val ues can be tested for identity with each other or with
specific Context variables. An open ASIS Context variable and an

Encl osi ng_Context value are only Is_ldentical if the Conpilation_Unit in
question was derived specifically fromthat open ASI S Context variable.
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function Exists (The_Context : in Asis.Context) return Bool ean;

-- The_Context - Specifies a Context with associ ated name and paraneter val ues

-- Returns True if The_Context is open or if The_Context designates an Ada
-- environment that can be determned to exist.

-- Returns False for any uninitialized The_Context variable.
| 1P I npl enent ati on Perm ssions:
| 1P
| 1P No guarantee is nade that The_Context is readable or that an Open
--| 1P operation on The_Context woul d succeed. The associ ated
| 1 P paraneter value for The_Context may not be fully validated by this
| 1P
| 1P

sinpl e existence check. It may contain information that can only be
verified by an Open.

function Is_Open (The_Context : in Asis.Context) return Bool ean;

-- The_Context - Specifies the Context to check

-- Returns True if The_Context is currently open.

function Has_Associ ations (The_Context : in Asis.Context) return Bool ean;

-- The_Context - Specifies the Context to check

-- Returns True if name and paraneter val ues have been associated with
-- The_Context.

-- Returns False if The_Context is uninitialized.

function Name (The_Context : in Asis.Context) return Wde_String;

-- The_Context - Specifies the Context to check

-- Returns the Nane val ue associated with The_Context.
-- Returns a null string if The_Context is uninitialized.
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function Paraneters (The_Context : in Asis.Context) return Wde_String;

-- The_Context - Specifies the Context to check

-- Returns the Paraneters val ue associ ated wi th The_Cont ext.

-- Returns a null string if The_Context is uninitialized.

function Debug_l mage (The_Context : in Asis.Context) return Wde_String;

-- The_Context - Specifies the Context to represent

-- Returns a string value containing inplenmentation-defined debuggi ng
-- information associated with The_Context.

-- The return value uses Asis.Text.Delimter_lmage to separate lines in
-- multi-line results. The return value is not termnated with
-- Asis.Text.Delimter_| mge.

-- Returns a null string if The_Context is uninitialized.

-- These values are intended for two purposes. They are suitable for

-- inclusion in problemreports sent to the ASIS inplenmentor. They can be

-- presunmed to contain information useful when debugging the inplenentation

-- itself. They are also suitable for use by the ASIS applicati on when printing
-- sinple application debuggi ng messages during application devel oprment.

-- They are intended to be, to some worthwhile degree, intelligible to the user.

end Asis. Ada_Environnents;
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-- Asis. Ada_Environnents. Cont ai ners

-- |If an Ada inplenmentation supports the notion of a programlibrary or
-- "library" as specified in Subclause 10(2) of the Ada Reference Manual,
-- then an ASI S Context val ue can be mapped onto one or nore inplemnentor
-- libraries represented by Containers.

-- The Container abstraction is a logical collection of conpilation units.

-- For exanple, one container mght hold conpilation units which include Ada

-- predefined library units, another container mght hold inplenentation-defined
-- packages. Alternatively, there m ght be 26 containers, each hol ding

-- conpilation units that begin with their respective letter of the al phabet.

-- The point is that no inplenmentation-independent semantics are associated

-- with a container; it is sinply a logical collection.

-- ASIS inplenmentations shall mnimally map the Asis.Context to a |list of
-- one ASIS Container whose Nanme is that of the Asis.Context Name.

type Container is private;
Ni | _Cont ai ner : constant Cont ai ner;

function "=" (Left : in Container;
Ri ght : in Container)
Ret urn Bool ean is abstract;

type Container_List is
array (List_lndex range <>) of Container;

function Defining_Containers (The_Context : in Asis.Context)
return Contai ner_Li st;

-- The_Context - Specifies the Context to define

-- Returns a Container_List value that defines the single environment Context.
-- Each Container will have an Encl osing_Context that |Is_ldentical to the

-- argument The_Context. The order of Container values in the list is not

-- defined.

-- Returns a minimal list of length one if the ASIS Ada inplenmentation does
-- not support the concept of a programlibrary. |In this case, the Container
-- will have the same name as the given Context.

-- Raises ASIS |nappropriate_Context if The_Context is not open.
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function Encl osing_Context (The_Container : in Container)
return Asis. Context;

-- The_Container - Specifies the Container to query
-- Returns the Context val ue associated with the Container.

-- Returns the Context for which the Container value was originally obtained.
-- Container values obtained through the Defining_Containers query will always
-- remenber the Context from which they were defined.

-- Because Context is limted private, this function is only intended to be
-- used to supply a Context paraneter for other queries.

-- Raises ASIS |nappropriate_Container if the Container is a Ni|_Container.

function Library_Unit_Declarations (The_Container : in Container)
return Asis.Conpilation_Unit_List;

-- The_Container - Specifies the Container to query

-- Returns a list of all library_unit_declaration and
-- library_unit_renam ng_declaration elenments contained in the Container. |ndividual
-- units will appear only once in an order that is not defined.

-- AN I _Conpilation_Unit_List is returned if there are no declarations of
-- library units within the Container.

-- This query will never return a unit with A Configuration_Conpilation or

-- a Nonexistent unit kind. It will never return a unit with A Procedure_Body or
-- A Function_Body unit kind even though the unit is interpreted as both the

-- declaration and body of a library procedure or library function. (Reference
-- Manual 10.1.4(4).

-- Al units in the result will have an Encl osi ng_Contai ner val ue that
-- Is_ldentical to the Container.

-- Raises ASIS | nappropriate_Context if the Enclosing_Context(Container)
-- is not open.
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function Conpilation_Unit_Bodies (The_Container : in Container)
return Asis.Conpilation_Unit_List;

-- The_Container - Specifies the Container to query
-- Returns a list of all library_unit_body and subunit elements contained in the

-- Container. Individual units will appear only once in an order that is not
-- defined.

-- AN I _Conmpilation_Unit_List is returned if there are no bodies within the
-- Contai ner.

-- This query will never return a unit with A Configuration_Conpilation or
-- a nonexistent unit kind.

-- Al units in the result will have an Encl osi ng_Contai ner val ue that
-- Is_ldentical to the Container.

-- Raises ASIS | nappropriate_Context if the Encl osing_Context(Container)
-- is not open.

function Conpilation_Units (The_Container : in Container)
return Asis. Conpilation_Unit_List;

-- The_Container - Specifies the Container to query

-- Returns a list of all conpilation units contained in the Container.
-- Individual units will appear only once in an order that is not defined.

-- AN I _Conpilation_Unit_List is returned if there are no units within the
-- Contai ner.

-- This query will never return a unit with A Configuration_Conpilation or
-- a nonexistent unit kind.

-- Al units in the result will have an Encl osi ng_Contai ner val ue that
-- Is_ldentical to the Container.

-- Raises ASIS | nappropriate_Context if the Encl osing_Context(Container)
-- is not open.

--9.8 function Is_Equal
function Is_Equal (Left : in Container;
Right : in Container) return Bool ean;
-- Left - Specifies the first Container
-- Right - Specifies the second Container

-- Returns True if Left and Right designate Container values that contain the
-- sanme set of conpilation units. The Container values may have been defined
-- fromdifferent Context val ues.
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function Is_ldentical (Left : in Container;
Right : in Container) return Bool ean;

-- Left - Specifies the first Container
-- Right - Specifies the second Container

-- Returns True if |s_Equal (Left, Right) and the Container val ues have been
-- defined fromls_Equal Context val ues.

function Name (The_Container : in Container) return Wde_String;

-- The_Container - Specifies the Container to nane

-- Returns the Name val ue associated with the Container.
-- Returns a null string if the Container is a Ni|_Container.
private

type Container is (Inplenmentation_Defined);
Ni | _Container : constant Container := |nplenentation_Defined,

end Asi s. Ada_Envi ronnent s. Cont ai ners;
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wi th Asis. Ada_Envi ronnments. Cont ai ners;
package Asis.Conpilation_Units is

-- Asis.Conpilation_Units encapsul ates a set of queries that inplenent the
-- ASIS Conpilation_Unit abstraction.

-- More than one conpilation unit may be manipul ated at one tinme. (The exact
-- nunber is subject to inplenmentation specific limtations.)

-- A specific Conpilation_Unit value is valid (usable) for as long as the ASI S
-- Context variable, used to create it, remains open. Once an ASIS Context is
-- closed, all associated Conpilation_Unit values becone invalid. It is

-- erroneous to use an invalid Conpilation_Unit val ue.

function Unit_Kind (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Unit_Kinds;

-- Conpilation_Unit - Specifies the conpilation unit to query

-- Returns the Unit_Kinds value of the conpilation unit.
-- Returns Not_A Unit for a Nil_Conpilation_Unit.

-- Al Unit_Kinds are expected.

-- Returns An_Unknown_Unit for any conpilation unit that exists, but that
-- does not have semantic elenment information available through ASIS.

-- Returns a nonexistent kind for units that have nanme-only entries in the
-- environment Context. Such entries may exist for names because:

-- - They represent an illegal conpilation unit added to the environment.

-- - They are referenced by some existing unit, but the programtext for the
-- referenced unit has never been supplied, conpiled, or otherw se
-- inserted into the environnent.

-- - They represent a separate subunit that has never been supplied,
-- conpi l ed, or otherw se inserted into the environnent.

-- - The unit may have existed at one tinme but the semantic information is no
-- | onger available. It may be inconsistent, have been renoved by sone

-- user or Ada environment operations, or sinply have been |lost as the

-- result of sone sort of failure.

function Unit_C ass (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis.Unit_d asses;

-- Conpilation_Unit - Specifies the conpilation unit to query

-- Returns the Unit_Cl asses value of the conpilation unit.
-- Returns Not_A Class for a Nil_Conpilation_Unit.

-- Al Unit_Kinds are expected.
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function Unit_Origin (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis.Unit_Origins;

Conpi | ation_Unit - Specifies the conpilation unit to query

Returns the Unit_Origins value of the unit.

Returns Not _An_Origin for a conpilation_unit whose Unit_Kind is
Not _A Unit, An_Unknown_Unit, A Nonexistent_Declaration, or
A_Nonexi st ent _Body.

Al Unit_Kinds are expected.

function Encl osing_Context (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Context;

Conpi | ation_Unit - Specifies the unit whose Context is required
Returns the Context containing the conpilation unit.

Conpi lation units always remenber the ASI S Context and Container from
whi ch they were obt ai ned.

Because Context is limted private, this function is only intended to be
used to supply a Context paraneter for other queries. This conveniently
elimnates the need to make the original Context visible at the place of
each call where a Context paraneter is required.

Two Conpil ation_Unit values, that represent the same physical conpilation
units (same Ada inplenmentor Context inplenentation unit value) will test as
Is_Equal, but not Is_ldentical, if they were obtained fromdifferent open
ASI S Context vari abl es.

Rai ses ASI S_| nappropriate_Conpilation_Unit if the unit is a
Ni | _Conpilation_Unit.

function Encl osing_Container (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Ada_Envi ronnent s. Cont ai ner s. Cont ai ner;
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Conpi | ation_Unit - Specifies the unit whose Container is required

Returns the Container of the Context containing the conpilation unit.
Conpi lation units always remenber the ASIS Context and Container from
whi ch they were obt ai ned.

Rai ses ASI S_| nappropriate_Conpilation_Unit if the unit is a
Ni | _Conpilation_Unit.
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function Library_Unit_Declaration (Nane ©in Wde_String;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

-- Nanme - Specifies the defining programunit nane
-- The_Context - Specifies a program Context environnment

-- Returns the library_unit_declaration or library_unit_renam ng_declaration
-- with the name, contained in The_Context.

-- This query will never return a unit with A Configuration_Conpilation or

-- a nonexistent unit kind. It will never return a unit with A Procedure_Body or
-- A Function_Body unit kind even though the unit is interpreted as both the

-- declaration and body of a library procedure or library function. (Reference
-- Manual 10.1.4(4).

-- AN _Conpilation_Unit is returned if no such declaration exists.

-- Any non-Nil result will have an Encl osing_Context value that |s_ldentical
-- to the Context. Never returns a unit with a nonexistent unit kind.

function Conpil ation_Unit_Body (Nane :in Wde_String;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

-- Name - Specifies the defining_programunit_nane
-- The_Context - Specifies a program Context environnent

-- Returns the library_unit_body or subunit with the name, contained
-- in the library.

-- AN I _Conmpilation_Unit is returned if no such body exists.

-- Any non-Nil result will have an Encl osing_Context value that |s_|dentical
-- to The_Context. Never returns a unit with a nonexistent unit kind.

function Library_Unit_Declarations (The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- The_Context - Specifies a program Context environnent

-- Returns a list of all library_unit_declaration and
-- library_unit_renam ng_decl aration el ements contained in The_Context. |ndividual
-- units will appear only once in an order that is not defined.

-- AN I _Conpilation_Unit_List is returned if there are no declarations of
-- library units within The_Context.

-- This query will never return a unit with A Configuration_Conpilation or

-- a nonexistent unit kind. It will never return a unit with A Procedure_Body or
-- A Function_Body unit kind even though the unit is interpreted as both the

-- declaration and body of a library procedure or library function. (Reference
-- Manual 10.1.4(4).

-- Al units in the result will have an Encl osi ng_Context val ue that
-- Is_ldentical to The_Context.
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function Conpilation_Unit_Bodies (The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- The_Context - Specifies a program Context environnent

-- Returns a list of all library_unit_body and subunit elements contained in
-- The_Context. Individual units will appear only once in an order that is not
-- defined.

-- AN I _Conpilation_Unit_List is returned if there are no bodies within
-- The_Context.

-- This query will never return a unit with A Configuration_Conpilation or
-- a nonexistent unit kind.

-- Al units in the result will have an Encl osi ng_Cont ext val ue that
-- Is_ldentical to The_Context.

function Conpilation_Units (The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- The_Context - Specifies a program Context environnent

-- Returns a list of all conpilation units contained in The_Context.
-- Individual units will appear only once in an order that is not defined.

-- AN _Conpilation_Unit_List is returned if there are no units within
-- The_Context.

-- This query will never return a unit with A Configuration_Conpilation or
-- a nonexistent unit Kind.

-- Al units in the result will have an Encl osi ng_Cont ext val ue that
-- Is_ldentical to The_Context.

function Corresponding_Children (Library_Unit : in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit_List;

function Corresponding_Children (Library_Unit : in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- Library_Unit - Specifies the library unit whose children are desired
-- The_Context - Specifies a program Context environnent

-- Returns a list of the child units for the given parent library unit.

-- Both the declaration and body (if any) of each child unit are returned.

-- Descendants beyond i mediate children (i.e., children of children) are not
-- returned by this query.

-- Use the conpilation unit relationship queries

-- with a Relation_Kinds of Descendants to create a list of children, children
-- of children, and so on.

-- Returns a Nil_Conpilation_Unit_List for all library unit argunments that
-- do not have any child units contained in The_Context.
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-- These two function calls will always produce identical results:

-- Units := Corresponding_Children ( Unit );
-- Units := Corresponding_Children ( Unit, Enclosing_Context ( Unit ));
-- Any non-Nil result will have an Encl osing_Context value that |s_ldentical

-- to The_Context.

-- The Encl osing_Context for any non-Ni| result will always be The_Context,
-- regardl ess of the Enclosing_Context value for the Library_Unit argunent.
-- This query is one nmeans of obtaining (Is_Equal) child units

-- fromseparate ASI S Context val ues whose underlying inplenentations

-- overl ap.

-- Appropriate Unit_Kinds:
-- A Package

-- A Generic_Package

-- A _Package_I nst ance

-- Returns Unit_Kinds:

-- A Procedure

-- A Function

-- A Package

-- A Generic_Procedure

-- A Generic_Function

-- A CGeneric_Package

-- A Procedure_Il nstance

-- A Function_l nstance

-- A Package_I nst ance

-- A_Procedur e_Renani ng

-- A _Functi on_Renam ng

-- A _Package_Renanmi ng

-- A Generic_Procedure_Renani ng
-- A _Generic_Function_Renam ng
-- A Generic_Package_Renamni ng
-- A_Procedur e_Body

-- A _Functi on_Body

-- A _Package_Body

-- An_Unknown_Uni t

-- If the declaration of a child is inconsistent with the argument of the
-- query, neither the declaration nor the body is returned. |If the

-- declaration of a child is consistent with the argunent, but the body
-- is not, the declaration is returned, and for the body, the result of
-- the Correspondi ng_Body query applied to the declaration is returned.

function Correspondi ng_Parent _Decl arati on
(Library_Unit : in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

function Correspondi ng_Parent _Decl arati on
(Library_Unit : in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

-- Library_Unit - Specifies the unit whose parent is desired
-- The_Context - Specifies a program Context environnent

-- Returns the parent unit of the given library unit.

-- Returns a Nil_Conpilation_Unit if the Library_Unit argument represents
-- package Standard. Root Library_Unit arguments return the package Standard.

-- Returns A Nonexistent_Declaration when the Library_Unit has a

-- parent_unit_name denoted in the defining_programunit_nanme but the parent
-- unit is not contained in The_Context.
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-- These two function calls will always produce identical results:

-- Unit := Correspondi ng_Parent_Declaration ( Unit );
-- Unit := Correspondi ng_Parent_Declaration ( Unit, Enclosing_Context ( Unit ));
-- Any non-Nil result will have an Encl osing_Context value that |s_ldentical

-- to The_Context.

-- The Encl osing_Context for any non-Ni|l result will always be The_Context,
-- regardl ess of the Enclosing_Context value for the Library_Unit

-- argunment. This query is one neans of obtaining (ls_Equal) parent units
-- fromseparate ASIS Context val ues whose underlying inplenentations

-- overl ap.

-- Appropriate Unit_Kinds:

-- A Procedure

-- A Function

-- A Package

-- A Generic_Procedure

-- A_Ceneric_Function

-- A Ceneric_Package

-- A Procedure_Il nstance

-- A Function_Il nstance

-- A Package_I nst ance

-- A_Procedur e_Renan ng

-- A Functi on_Renam ng

-- A _Package_Renanmi ng

-- A Generic_Procedure_Renani ng
-- A _Generic_Function_Renam ng
-- A Generic_Package_Renamni ng
-- A_Procedur e_Body

-- A _Functi on_Body

-- A _Package_Body

-- Returns Unit_Kinds:

-- Not _A Uni t

-- A Package

-- A Generic_Package

-- A _Package_| nst ance

-- A Nonexi stent _Decl arati on
-- An_Unknown_Uni t

-- If a parent is inconsistent with a child passed as the argunent,
-- A Nonexi stent _Decl aration shall be returned.

function Correspondi ng_Decl aration
(Library_lItem: in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

function Correspondi ng_Decl aration
(Library_lItem: in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

-- Library_Item- Specifies the library_itemwhose declaration is desired
-- The_Context - Specifies a program Context environnent

-- Returns the corresponding library_unit_declaration, if any, for the

-- library_unit_body. The corresponding library unit is the unit upon which
-- the library_unit_body depends semantically.

-- Returns a unit that |s_Equal to the argument if:

-- - the argument is a library_unit_declaration,
-- a library_unit_renam ng_declaration, or a subunit.

-- - the argunment is A Nonexistent_Declaration or A Nonexistent_Body.
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-- Returns a Nil_Conpilation_Unit for library_unit_body argunents that do
-- not have a corresponding library unit contained in The_Context.

-- Al Unit_Kinds are appropriate except Not_A Unit.
-- Appropriate Unit_Kinds:

-- A_Procedur e_Body

-- A_Functi on_Body

-- A Package_Body

-- An_Unknown_Uni t -- See |nplenmentation Pernissions
-- Appropriate Unit_Kinds returning the argunent Library_ltem
-- A Procedure

-- A Function

-- A Package

-- A _Ceneric_Procedure

-- A Generic_Function

-- A Generic_Package

-- A Procedure_Il nstance

-- A Function_l nstance

-- A _Package_| nst ance

-- A _Procedur e_Renamn ng

-- A _Functi on_Renam ng

-- A Package_Renam ng

-- A Generic_Procedure_Renam ng

-- A Generic_Functi on_Renamni ng

-- A Ceneric_Package_Renam ng

-- A _Procedur e_Body_Subuni t

-- A _Functi on_Body_Subuni t

-- A Package_Body_Subuni t

-- A _Task_Body_Subuni t

-- A Prot ect ed_Body_Subuni t

-- A Nonexi stent _Decl arati on

-- A Nonexi st ent _Body

-- Returns all Unit Kinds.

-- If the declaration of an argument Elenent is inconsistent with the
-- argunent, A Nonexistent_Declaration shall be returned. (For a unit

-- A Procedure_Body or A Function_Body kind, the solution nmay be in any
-- case, toreturn Nil_Conpilation_Unit if the unit is of

-- A Public_Declarati on_And_Body ki nd.)

I npl ement ati on Requi renments:

Any non-Nil result will have an Encl osi ng_Cont ext val ue that
Is_lIdentical to The_Context.

These two function calls will always produce identical results:

Unit := Correspondi ng_Declaration( Unit );
-- Unit := Correspondi ng_Declaration( Unit, Enclosing_Context( Unit ));
-- The Encl osing_Context for any non-N| result will always be The_Context,

regardl ess of the Enclosing_Context value for the Library_Item
argunment. This query is one nmeans of obtaining corresponding
(I's_Equal) units fromseparate ASI S Context val ues whose underlying
i mpl enent ati ons overl ap.

| npl ement ati on Per ni ssi ons:

The handling of An_Unknown_Unit is inplenmentation specific. The
expected use for An_Unknown_Unit is to hide proprietary inplenentation
details contained within unit bodies. In these cases, it should be
possi ble to obtain an appropriate library_unit_declaration when
starting with An_Unknown_Unit. Sone inplenmentors may choose to sinply
return the An_Unknown_Unit argunment in all cases.

UVTUTUTUUVUUUTU XTVOUOVIUVIVIVIOVIOUOUIUVIUDIUIOIUD
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function Correspondi ng_Body
(Library_lItem: in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

function Correspondi ng_Body
(Library_Item: in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;
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Library_Item- Specifies the library_item whose body is desired
The_Context - Specifies a program Context environnent

Returns the corresponding library_unit_body, if any, for the
l'ibrary_unit_declaration. The corresponding library_unit_body is the unit
that depends semantically on the library_unit_declaration.

Returns a unit that |Is_Equal to the argunent if:

- the argunent is a an instance of a library_unit_declaration,
a library_unit_body, a library_unit_renam ng_declaration, or a subunit.

- the argument is A Nonexistent_Declaration or A Nonexistent_Body.

Returns a Nl _Conpilation_Unit for library_unit_declaration argunments that
do not have a corresponding library_unit_body contained in The_Context.

Al Unit_Kinds are appropriate except Not_A Unit.

Appropriate Unit_Kinds:
A_Procedure
A Function
A Package
A Generic_Procedure
A_Ceneric_Function
A_Ceneri c_Package
An_Unknown_Uni t -- See | nplenmentation Perm ssions

Appropriate Unit_Kinds returning the argunent Library_Item
A_Procedur e_Body
A _Functi on_Body
A _Package_Body
A _Procedure_I nstance
A Function_l nstance
A Package_I| nst ance
A_Procedur e_Renani ng
A _Functi on_Renam ng
A_Package_Renami ng
A Generic_Procedure_Renani ng
A_CGeneri c_Functi on_Renani ng
A Generic_Package_Renam ng
A_Procedur e_Body_Subuni t
A _Functi on_Body_Subuni t
A_Package_Body_Subuni t
A Task_Body_Subuni t
A_Prot ect ed_Body_Subuni t
A Nonexi stent _Decl arati on
A_Nonexi st ent _Body

Returns all Unit Kinds.

If the argunent Elenent requires a body to be presented to nmake up a
conplete partition containing this El ement, but The_Context does not
contain the correspondi ng body, or the body contained in The_Context
is inconsistent with the argunment El enent, A Nonexistent_Body shall
be returned.

I R I npl enent ati on Requirenents:
IR
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Any non-Ni| result will have an Encl osi ng_Cont ext val ue that
Is_ldentical to The_Context.

These two function calls will always produce identical results:

Uni t
Uni t

R
R
R
R
R
R = Correspondi ng_Body( Unit );

R = Correspondi ng_Body( Unit, Enclosing_Context ( Unit ));

R

R The Encl osing_Context for any non-N| result will always be The_Context,
R regardl ess of the Enclosing_Context value for the Library_|Item

R argunent. This query is one neans of obtaining corresponding

R (Is_Equal) units fromseparate ASI S Context val ues whose underlying

R i npl enent ati ons overl ap.

P

=]

P

=]

P

=]

P

=]

| npl enent ati on Perm ssi ons:

The handling of An_Unknown_Unit is inplenentation specific. The

expected use for An_Unknown_Unit is to hide proprietary inplenentation
details contained within unit bodies. In sone cases, it could be possible
to obtain an appropriate library_unit_body when starting with
An_Unknown_Unit. Sone inplenentors nay choose to sinply return the
An_Unknown_Unit argunent in all cases.

function Is_Ni|l (Right : in Asis.Conpilation_Unit)
return Bool ean;

function Is_Nil (Right : in Asis.Conpilation_Unit_List)
return Bool ean;

-- Right - Specifies the unit list to test

-- Returns True if the conpilation_unit list has a length of zero.

function Is_Equal (Left : in Asis.Conpilation_Unit;
Right : in Asis.Conpilation_Unit) return Bool ean;
-- Left - Specifies the first unit to conpare
-- Right - Specifies the second unit to conpare

-- Returns True if Left and Right represent the same physical conpilation unit
-- or if both are Nil _Conpilation_Unit values. The two units may or may not
-- be fromthe same ASI S Context variable. (“The same physical compilation

-- unit” have the same version, as defined by Reference Manual E.3(5)

-- and the same program text.)

-- Two nonexistent units are Is_Equal if they have the same Name and Unit_Kind.
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function Is_ldentical (Left : in Asis.Conpilation_Unit;
Right : in Asis.Conpilation_Unit) return Bool ean;
-- Left - Specifies the first unit to conpare
-- Right - Specifies the second unit to conpare

-- Returns True if Left and R ght represent the sane physical conpilation
-- unit, fromthe same open ASIS Context variable, or, if both are

-- Ni | _Conpilation_Unit values. (“The same physical compilation

-- unit” have the same version, as defined by Reference Manual E.3(5)

-- and the same program text.)

-- Two nonexistent units are Is_ldentical if they have the same

-- Unique_Name and the same Enclosing_Context.

--10.19 function Unit_Full_Name

function Unit_Full_Name (Compilation_Unit : in Asis.Compilation_Unit)
return Wide_String;

-- Compilation_Unit - Specifies the unit whose name is desired

-- Returns the string image of the fully expanded Ada name of the given

-- compilation unit. This may be a simple name ("A") of a root library

-- unit, or an expanded name ("A.B") of a subunit or non-root child unit.

-- An expanded name shall contain the full parent_unit_name as its prefix.

-- Returns a null string only if A_Configuration_Compilation or a

-- Nil_Compilation_Unit is given.

-- The case of names returned by this query may vary between implementations.
-- Implementors are encouraged, but not required, to return names in the

-- same case as was used in the original compilation text.

-- All Unit_Kinds are appropriate.

--10.20 function Unique_Name

function Unique_Name
(Compilation_Unit : in Asis.Compilation_Unit)
return Wide_String;

-- Compilation_Unit - Specifies the unit whose name is desired

-- Returns a string that uniquely identifies the given compilation unit

-- within the underlying Ada Context implementation. The result may vary

-- depending on the ASIS implementation. The unique name may include the name
-- and parameters of the Context, file system paths, library files, version

-- numbers, kind, or any other information that an implementation may need

-- to uniquely identify the compilation unit.

-- Returns a null string only if a Nil_Compilation_Unit is given.

-- All Unit_Kinds are appropriate.
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function Exists (Conpilation_Unit : in Asis.Conpilation_Unit)
return Bool ean;

-- Conpilation_Unit - Specifies the unit to test

-- Returns False for any unit with Not_A Unit or nonexistent kind.
-- Returns True for all other unit kinds.

-- Al Unit_Kinds are expected.

function Can_Be_Mai n_Program (Conpilation_Unit : in Asis.Conpilation_Unit)
return Bool ean;

-- Conpilation_Unit - Specifies the unit to test
-- Returns True if the Conpilation_Unit exists and is a subprogram
-- library_unit_declaration, library_unit_renam ng_decl aration, or

-- library_unit_body that can be used as a main subprogram See Reference
-- Manual 10.2(7).

-- Returns Fal se otherwi se.

-- Results of this function may vary according to the requirenents an Ada
-- inplementation may inpose on a main subprogram

-- Al Unit_Kinds are expected.

function I's_Body_Required (Conpilation_Unit : in Asis.Conpilation_Unit)
return Bool ean;

-- Conpilation_Unit - Specifies the unit to test

-- Returns True if the Conpilation_Unit exists and is a library
-- package_decl aration that requires a body. See Reference Manual 7.2(4).

-- Al Unit_Kinds are expected.

function Text_Name (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

-- Conpilation_Unit - Specifies the unit whose text name is desired

-- Returns the nanme of the text, or other structure, that was the source
-- of the conpilation that resulted in this Conpilation_Unit. Returns a
-- null string if the unit has a Nil or nonexistent kind, or if the text
-- name is not available for any reason.
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-- Ada has no concept of source or text file.
-- Text_Nane availability is a required feature of ASIS.
-- Results of this function may vary anong i npl enent ati ons.

-- Al Unit_Kinds are appropriate.

function Text_Form (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

-- Conpilation_Unit - Specifies the unit whose text formis desired

-- Returns the Form paraneter (as for Text_lo.QOpen) for the text, or

-- other structure, that was the source of the conpilation that resulted in
-- this Conpilation_Unit. Returns a null string if the unit has a Nil or
-- nonexistent kind, if the text was created with an enpty Form paraneter,
-- or if the text Form paranmeter value is not available for any reason.

-- Ada has no concept of source or text file.
-- Text_Formavailability is a required feature of ASIS.
-- Results of this function may vary anong i npl enent ati ons.

-- Al Unit_Kinds are appropriate.

function Qbject_Nane (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

-- Conpilation_Unit - Specifies the unit whose object nane is desired

-- Returns the nanme of the object, or other structure, that contains the
-- binary result of the conpilation for this Conpilation_Unit. Returns
-- anull string if the unit has a Nil or nonexistent kind, or if the

-- object name is not available for any reason.

-- Al Unit_Kinds are appropriate.

function Qbject_Form (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

-- Conpilation_Unit - Specifies the unit whose object formis desired

-- Returns the Form paraneter (as for Text_lo.QOpen) for the object, or

-- other structure, that was the machi ne-code result of the conpilation of
-- this Conpilation_Unit. Returns a null string if the unit has a Nil or
-- nonexistent kind, if the object was created with an enpty Form paraneter,
-- or if the object Formparaneter value is not available for any reason.

-- Al Unit_Kinds are appropriate.

80



© ISO/IEC ISO/IEC 15291:1998(E)

function Conpilation_Comrand_Li ne_Options
(Conmpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

-- Conpilation_Unit - Specifies the unit to query

-- Returns the command |ine options used to conpile the Conpilation_Unit.
-- Returns null string if the unit has a Nil or nonexistent unit kind, or
-- if the command line options are not available for any reason.

-- All Unit_Kinds are appropriate.

function Has_Attribute (Conpilation_Unit : in Asis.Conpilation_Unit;
Attribute : in Wde_String) return Bool ean;
-- Conpilation_Unit - Specifies the unit to query
-- Attribute - Specifies the name of the attribute to query

-- Returns True if the conpilation unit has the given attribute.

-- Returns False if the unit is a Nil_Conpilation_Unit argunent, the
-- Attribute does not exist, or the inplenentati on does not support attributes.

-- Al Unit_Kinds are expected.

-- Results of this query may vary across ASIS inpl ementations.

-- Returns the string used as a delimter separating individual values
-- within the string Attribute_Values of a conpilation unit.

-- Results of this query may vary across ASIS inplenentations. The result
-- can be a null string for inplementations that do not support attributes,
-- or that do not support nore than one attribute.

function Attribute_Val ues
(Conpilation_Unit : in Asis.Conpilation_Unit;
Attribute ©in Wde_String)
return Wde_String;

-- Conpilation_Unit - Specifies the unit to query
-- Attribute - Specifies the name of the attribute to query

-- Returns a string containing zero or nore images of values that are

-- associated with the given attribute. Wen nore than one value is returned,
-- the Attribute_Value Delimter string is used to separate the individual

-- values. Returns a null string if the unit is a Nil_Conpilation_Unit

-- argunent, the unit has no values for this Attribute, or the inplenentation
-- does not support attributes.
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-- Al Unit_Kinds are appropriate.

-- Results of this query may vary across ASIS inpl enent ati ons.

function Subunits (Parent_Body : in Asis.Conpilation_Unit)
return Asis.Conpilation_Unit_List;

function Subunits (Parent_Body : in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- Parent_Body - Specifies the parent unit to query
-- The_Context - Specifies the program Context to use for context

-- Returns a conplete list of subunit values, with one value for each body
-- stub that appears in the given Parent_Body. Returns a

-- Nl _Conpilation_Unit_List if the parent unit does not contain any body
-- stubs. Every unit in the result will have an Encl osi ng_Cont ext that

-- Is_ldentical to The_Context.

-- These two function calls will always produce identical results:

-- SUnits :
-- SUnits :

= Subunits ( PUnit );

= Subunits ( PUnit, Enclosing_Context ( PUnit ));

-- The result may include unit values with a nonexistent unit kind. It

-- includes values for subunits that exist in The_Context as

-- well as values for subunits that do not exist, but whose name can be

-- deduced fromthe body stub and the name of the parent unit. These

-- nonexistent units are known to be library_unit_body el ements so their unit
-- kind is A Nonexi stent_Body.

-- Subunit lists are also available through the Semanti c_Dependence_Or der
-- query using the Famly relation.

-- Raises ASIS |nappropriate_Conpilation_Unit if the unit is a
-- Nl _Conpilation_Unit.

-- If a subunit is absent or if it is inconsistent with the argunment Elenent,
-- A Nonexi stent_Body shall be returned for it.

-- Returns Unit_Kinds:

-- A_Nonexi st ent _Body

-- A_Procedur e_Body_Subuni t
-- A_Functi on_Body_Subuni t
-- A_Package_Body_Subuni t
-- A _Task_Body_Subuni t

-- A_Prot ect ed_Body_Subuni t

function Correspondi ng_Subuni t _Par ent _Body
(Subunit : in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

function Correspondi ng_Subuni t _Parent _Body
(Subuni t :in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

-- Subuni t - Specifies the subunit to query
-- The_Context - Specifies the program Context to use for context
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-- Returns the Conpilation_Unit containing the body stub of the given Subunit.

Returns a Ni |l _Conpilation_Unit if the subunit parent is not contained in

The_Context. Any non-N| result will have an Encl osi ng_Context val ue that

Is_ldentical to The_Context.
These two function calls will always produce identical results:

PUni t
PUni t

Cor respondi ng_Subuni t _Parent _Body ( SUnit );
Cor r espondi ng_Subuni t _Parent _Body ( SuUnit,
Encl osi ng_Context ( SUnit ));

Appropriate Unit_Kinds:
A_Procedur e_Body_Subuni t
A_Functi on_Body_Subuni t
A _Package_Body_Subuni t
A Task_Body_Subuni t
A _Protected_Body_Subunit

Returns Unit_Ki nds:
A_Procedur e_Body
A _Functi on_Body
A Package_Body
A_Procedur e_Body_Subuni t
A _Functi on_Body_Subuni t
A _Package_Body_Subuni t
A Task_Body_Subuni t
A _Protected_Body_Subunit

If the correspondi ng body does not exist in The_Context, or if it exists,
but is inconsistent with the argument El enent, then A _Nonexi stent_Body

shal | be returned.

-- To locate the parent of a subunit that is not itself a subunit,
-- repeatedly call Correspondi ng_Subunit_Parent_Body until

-- is not a subunit is returned.

a unit that

functi on Debug_l mage (Conpilation_Unit : in Asis.Conpilation_Unit)

return Wde_String;

-- Conpilation_Unit - Specifies a unit to convert

-- Returns a string value containing inplenentation-defined debug

-- information associated with the conpilation unit.

-- The return value uses Asis.Text.Delimter_lmage to separate the |lines

-- of multi-line results. The return value does not end with

-- Asis.Text.Delimter_| mge.

-- These values are intended for two purposes. They are suitable for

-- inclusion in problemreports sent to the ASIS i npl enentor.

They can be

-- presunmed to contain information useful when debugging the inplenmentation
-- itself. They are also suitable for use by the ASIS applicati on when

-- printing sinple application debuggi ng messages during application

-- devel opnent. They are intended to be, to some worthwhile degree,

-- intelligible to the user.

end Asis. Conpilation_Units;
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wi th Ada. Cal endar;
package Asis.Conpilation_Units.Tines is

-- Asis.Conpilation_Units. Times encapsul ates the tinme related functions used
-- within ASIS.

-- ASI S uses the predefined Ada. Cal endar. Ti nme.

-- ASIS uses the predefined Standard. Duration.

-- The constant Nil_ASIS Time is defined to support time queries where a
-- time is unavail abl e/ unknown.

NI _ASIS Tine : constant Ada.Cal endar.Tinme :=
Ada. Cal endar. Time_Of ( Year => 1901,
Mont h => 1,
Day = 1,
Seconds => 0.0);

function Time_O _Last_Update (Conpilation_Unit : in Asis.Conpilation_Unit)
return Ada. Cal endar. Ti ne;

-- Conpilation_Unit - Specifies the unit to query

-- Returns the time that this physical conpilation unit was nost recently

-- updated in its inplementor’s Ada Environment. This will often be the

-- time of its last conpilation. The exact significance of the result is

-- inmplementation specific.

-- Returns Nil_ASIS Tine if the unit has a Nil or nonexistent unit kind, or if
-- the time of last update is not available, or not meaningful, for any

-- reason.

-- Al Unit Kinds are appropriate.

© ISO/IEC

function Conpilation_CPU Duration (Conpilation_Unit : in Asis.Conpilation_Unit)

return Standard. Duration;

-- Conpilation_Unit - Specifies the unit to query

-- Returns the Central Processing Unit (CPU) duration used to conpile the physical

-- conpilation unit associated with the Conpilation_Unit argunment. The exact

-- significance, or accuracy, of the result is inplenmentation specific. Returns a

-- duration of 0.0 if the unit has a Nil or nonexistent unit kind, or if
-- the CPU duration for the last conpilation is not available for any reason.

-- Returns a duration of 86_400.0 if the CPU duration for the last conpilation is

-- greater than 1 day.

-- All Unit Kinds are appropriate.
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function Attribute_Tine
(Conpilation_Unit : in Asis.Conpilation_Unit;
Attribute ©in Wde_String)
return Ada. Cal endar. Ti ne;

-- Conpilation_Unit - Specifies the unit to query
-- Attribute - Specifies the name of the attribute to query

-- Returns the Tinme value associated with the given attribute. Returns

-- NII_ASIS Time if the argument is a Nil_Conpilation_Unit, the unit does

-- not have the given Attribute, or the inplenmentati on does not record tines
-- for attributes.

-- All Unit Kinds are appropriate.

-- Results of this query may vary across ASIS inpl ementations.

end Asis. Conpilation_Units. Times;
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-- Asis.Conpilation_Units. Relations encapsul ates semantic relationship
-- concepts used in ASIS.

-- Relationship queries provide references to conpilation units that are

-- related, in sonme specific fashion, to one or nore given conpilation units.
-- Conpilation units |located by these queries are returned as a set of

-- ordered |ists.

type Rel ationship (Consistent_Length : Asis.ASIS Natural;
I nconsi stent _Length : Asis.ASI S Natural;
M ssing_Length : Asis.ASIS Natural;
Circul ar_Length : Asis.ASIS Natural) is
record
Consi st ent : Asis.Conpilation_Unit_List (1 .. Consistent_Length);
I nconsistent : Asis.Conpilation_Unit_List (1 .. Inconsistent_Length);
M ssing : Asis.Conpilation_Unit_List (1 .. Mssing_Length);
Circul ar : Asis.Conpilation_Unit_List (1 .. Grcular_Length);

end record;

-- The follow ng describes the semantics of the unit lists returned by the
-- queries Semantic_Dependence_Order and El aborati on_Order:

-- Each query returns a set of four lists. Every unit returned will have the
-- same Enclosing_Context. The lists are:

-- - Consistent: Alist of consistent ordered units.

-- - Inconsistent: Alist of units that are inconsistent with one or nore units on
-- whi ch they senmantically depend.

-- - Mssing: Alist of units that have missing (nonexistent) related units.
-- - Circular: Alist of circular semantic dependenci es between units.

-- These lists are further described as:

-- a) Consistent units list:

-- The semantics for the ordering of units in the first list are defined by
-- the individual queries.

-- Every unit in this list is unique. No duplicates are returned; no
-- two units in the list are Is_Equal or Is_ldentical.

-- b) Inconsistent units list:
-- The second list is made up of unit pairs.

-- Each pairing defines an inconsistent senmantic dependence rel ationshi p.

-- The right unit of each pair semantically depends on the preceding |eft

-- unit. All rightnost units of each pair are always inconsistent, and wll
-- not appear in the consistent units list. The leftnost unit can be either
-- consistent or inconsistent. If a leftnost units is consistent, then it

-- al so appears in the consistent units list; otherwise the unit is part of
-- an inconsistent transitive relationship.

-- The unit pairs are ordered such that there are no forward semantic
-- dependenci es between the inconsistent units. Each inconsistent unit’s
-- supporters always precede it in the list.

-- As an exanple, given four units, Awiths B, Bwiths C, and Cwiths D
-- if Dis replaced, the inconsistent list contains six units with the
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three pairs:
DC CB BA

The list indicates that units C, B, and A are inconsistent (the rightnost
units of each pair). Semantic dependencies such as B depends on C

also are indicated. The units C, B, and A are in an order that could be
submitted to the conpiler (a possible reconpilation order).

If a unit is inconsistent because the source for the unit has been
edited (or otherw se been made inconsistent by sone action of the user
or inplenmentation) then the unit references Ni|l _Conpilation_Unit as the
cause of the inconsistency (e.g., (Nil ANl B) is alist of two

i nconsi stent units, neither of which can point to a third unit as the
cause for their being inconsistent).

| npl enent ati on Perm ssi ons

An inplenentation is allowed to use Nil_Conpilation_Unit value for

the first unit of each pair if it cannot determ ne the supporting unit
causi ng the inconsistent semantic dependence.

For the above exanple, the list returned is:

DC DB DA CB CA BA

This list reports all dependenci es:

Dwithed by Cwithed by B withed by A => DC DB DA
Cwithed by Bwithed by A => CB CA
B withed by A => BA
M ssi ng dependence |ist:
The third list is nade up of unit pairs. Each pairing consists of a

unit followed by a mssing related unit needed by the first unit.

A missing unit is a required Conpilation_Unit, with a known name, with a
Unit_Kind that is either A Nonexistent_Declaration or A Nonexistent_Body.
For exanpl e:

Gven a list containing the units: AB AC

If Unit_Kind(B)
Unit_Kind(C

A Nonexi stent _Decl arati on and
A_Nonexi st ent _Body t hen

It can be deduced that:
A is missing a needed supporter B (A depends semantically on B).
Ais mssing a needed related unit body C (depending on the kind
for A, Ccan be A's required body or sonme subunit of A).

A unit is reported as mssing only if the Post-Conpilation Rules of Ada
determine it to be needed. Reference Manual 10. 2.

Circul ar dependence list:

Circul ar dependenci es between conpilation units are provided in the
fourth list. There may be nore than one set of circul ar dependenci es.
The ordering of distinct sets in the list is inplenentation-defined.
This list will never contain nonexistent units.

The list is made up of unit pairs. The second unit of each pair depends
semantically on the first unit. A circularity is established when the
first unit of a pair also appears as the second unit of a later pair.
(See the unit Ain the exanple below, it is the first unit of the first
pair and is the second unit of the third pair). The next set of circular
dependent units, if any, starts with the next unit in the list (the unit
D in the exanpl e bel ow).

For exanpl e:

Gven a list containing the units: AC CB BA DG G- FE ED

It can be determ ned that there are two sets of circularly dependent units:

ISO/IEC 15291:1998(E)
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.. {A, B C and {D, E F G

-- The dependencies are: A depends on B, B depends on C, C depends on A
-- D depends on E, E depends on F, F depends on G G depends on D.

-- Each circle of dependence is reported exactly once. It is not reported
-- once for each unit in the circle.

Ni | _Rel ationship : constant Relationship :=
(Consi stent_Length => 0,
I nconsi stent _Length => 0,

M ssing_Length => 0,

Circul ar_Length => 0,

Consi st ent => Asis.N | _Conpilation_Unit_List,
I nconsi st ent => Asis.N | _Conpilation_Unit_List,
M ssi ng => Asis.N | _Conpilation_Unit_List,
G rcul ar => Asis.N | _Conpilation_Unit_List);

-- Semanti ¢ Dependence Rel ati onshi ps - Reference Manual 10.1.1(24).
-- El abor ati on Dependence Rel ationships - Reference Manual 10.1.1(25).

--| AN Application Note:

--| AN

--| AN To properly determne unit consistency, use one of the two semantic
--| AN dependence queries: Elaboration_Order or Semantic_Dependence_Order.

--| AN These queries return a value of the type Relationship, which contains
--]AN lists of consistent, inconsistent, mssing and circular units.

--| AN

--| AN For these two queries, the existence of units in one or nore of the
--] AN inconsistent, mssing, or circular units |list neans that the consistent
--|AN unit list may not be conplete.

--| AN

--] AN Applications that do not check for inconsistent, mssing, or circular
--|AN units before using the consistent |list mght not operate as expected.

function Semanti c_Dependence_Or der
(Compilation_Units : in Asis.Conpilation_Unit_List;

Dependent _Units : in Asis.Conpilation_Unit_List;
The_Cont ext : in Asis.Context;
Rel ati on :in Asis.Rel ation_Kinds)

return Rel ationshi p;

-- Conpilation_Units - Specifies a list of pertinent units

-- Dependent _Units - Specifies dependents used to limt the query
-- The_Cont ext - Specifies a program Context for context

-- Relation - Specifies the relationship to query

-- Produces a Relationship value containing conpilation_unit elements related to the
-- given Conpilation_Units by the specified relation.

-- The conpilation_unit elements in the consistent units list are ordered such that
-- there are no forward semantic dependenci es.

-- Dependent_Units are ignored unless the Relation is Descendants or

-- Dependents. The union of units in the needed units of the Dependent_Units
-- list provide a limting context for the query. Only nmenbers of these

-- needed units are present in the result.

-- If the Dependent_Units list is Is_Nil, the context for the search is the

-- entire Context. The result of such a query is the full (unlimnted)
-- list of Dependents for the Conpilation_Units.

88



© ISO/IEC ISO/IEC 15291:1998(E)

-- Al units in the result will have an Encl osi ng_Context val ue that
-- Is_ldentical to The_Context.

-- Appropriate Unit_Kinds:

-- A Procedure

-- A Function

-- A Package

-- A _Ceneric_Procedure

-- A Generic_Function

-- A_Ceneri c_Package

-- A Procedure_I nstance

-- A_Function_l nst ance

-- A _Package_I nst ance

-- A_Procedur e_Renam ng

-- A _Functi on_Renam ng

-- A Package_Renam ng

-- A Generic_Procedure_Renam ng
-- A_Ceneric_Function_Renam ng
-- A Ceneric_Package_Renam ng
-- A_Procedur e_Body

-- A _Functi on_Body

-- A Package_Body

-- A_Procedur e_Body_Subuni t

-- A _Functi on_Body_Subuni t

-- A _Package_Body_Subuni t

-- A Task_Body_Subuni t

-- A _Protected_Body_Subunit

-- An_Unknown_Uni t -- See Inplenentation Perm ssions

-- The Semantic_Dependence_Order query shoul d never raise an exception
-- when processing inconsistent unit (sub)sets. This query is the only
-- neans for an application to know if a given unit is consistent with
-- (some of) its supporters (dependents), and therefore the rel ated

-- semantic processing can give valuable results for this unit.

--| 1P I mpl ementati on Perm ssions:

--]1P

--| 1P The handling of An_Unknown_Unit is inplenentation specific. It can be
--| 1P possible to obtain Semantic Dependence Rel ationships when starting
--|IPwith a list containing one or nore units that are An_Unknown_Unit.

--| 1P However, results may vary across ASIS inpl enent ati ons.

--| AN Application Note:

2

--| AN Semanti c_Dependence_Order defines consistent units to be ordered such
--|AN that there are no forward senmantic dependenci es.

function El aboration_Order
(Conpilation_Units : in Asis.Conpilation_Unit_List;
The_Cont ext :in Asis.Context)
return Rel ationshi p;

-- Conpilation_Units - Specifies a list of units to elaborate
-- The_Cont ext - Specifies a program Context for context

-- Produces, in elaboration order, a Relationship value containing conpilation
-- units required to el aborate the given conpilation units.

-- The return value contains the set of ordered |ists described above for the
-- queries on Semantic Dependence Relationships. |f the inconsistent,

-- mssing, and circular lists are enpty, the consistent list will contain

-- all units required to elaborate the arguments.

P I npl enent ati on Perm ssi ons:

P
P The Rel ationship value may include any nunber of inplenentation-specific
P

--]1
.
--]1
--|IP runtime support packages.
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The first unit in the Consistent units list will always be the
specification for package Standard. The list will contain all units
required to el aborate the argunents.

Use the Context_Cl ause_El ements query to get pragme El aborate el enents
for a conpilation unit.

Appropriate Unit_Kinds:
A Procedure
A Function
A Package
A _Ceneric_Procedure
A Generic_Function
A_Ceneri c_Package
A Procedure_I nstance
A Function_l nst ance
A _Package_I nst ance
A _Procedur e_Renani ng
A _Functi on_Renam ng
A Package_Renam ng
A Generic_Procedure_Renam ng
A_Ceneric_Functi on_Renam ng
A Ceneric_Package_Renam ng
A _Procedur e_Body
A _Functi on_Body
A Package_Body
A_Procedur e_Body_Subuni t
A _Functi on_Body_Subuni t
A _Package_Body_Subuni t
A Task_Body_Subuni t
A _Protected_Body_Subunit
An_Unknown_Uni t -- See Inplenentation Perm ssions

| npl ement ati on Per ni ssi ons:

The handling of An_Unknown_Unit is inplementation specific. It can
be possible to obtain Semantic Dependence Rel ati onshi ps when starting
with a list containing one or nore units that are An_Unknown_Unit.
However, results may vary across ASIS i npl ementati ons.

© ISO/IEC

end Asis. Conpilation_Units. Rel ations;
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-- Asis.Elements encapsul ates a set of queries that operate on all elenents
-- and sone queries specific to A Pragma el ements.

function Unit_Declaration (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Declaration;

-- Conpilation_Unit - Specifies the unit to query
-- Returns the element representing the declaration of the conpilation_unit.

-- Returns a Nil _Element if the unit is A Nonexistent_Declaration,
-- A Nonexi stent_Body, A Configuration_Conpilation, or An_Unknown_Unit.

-- All Unit_Kinds are appropriate except Not_A Unit.
-- Returns Declaration_Kinds:

-- Not _A Decl aration

-- A _Functi on_Body_Decl arati on

-- A_Function_Decl aration

-- A Function_lnstantiation

-- A_Ceneric_Function_Decl aration

-- A _Ceneric_Package_Decl arati on

-- A_Ceneric_Procedure_Decl aration

-- A _Package_Body_Decl arati on

-- A_Package_Decl arati on

-- A _Package_l nstantiation

-- A_Procedure_Body_Decl arati on

-- A Procedure_Decl aration

-- A _Procedure_l nstantiation

-- A _Task_Body_Decl arati on

-- A_Package_Renani ng_Decl arati on

-- A_Procedur e_Renam ng_Decl arati on

-- A_Functi on_Renani ng_Decl arati on

-- A _Ceneri c_Package_Renam ng_Decl arati on
-- A_Ceneri c_Procedure_Renani ng_Decl arati on
-- A _CGeneri c_Functi on_Renam ng_Decl arati on
-- A_Protected_Body_Decl aration

function Encl osing_Conpilation_Unit (Element : in Asis.Elenent)
return Asis. Conpilation_Unit;

-- Element - Specifies an El ement whose Conpilation_Unit is desired

-- Returns the Conpilation_Unit that contains the given El enment.
-- Raises ASIS |nappropriate_Elenment if the Element is a Nil_El enment.
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function Context_C ause_El enents
(Conpilation_Unit : in Asis.Conpilation_Unit;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis. Context_C ause_Li st;

-- Conpilation_Unit - Specifies the unit to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of with clauses, use clauses, and pragnas that explicitly
-- appear in the context clause of the conpilation unit, in their order of
-- appearance.

-- Returns a Nil _Elenent_List if the unit has A Nonexi stent_Decl arati on,
-- A _Nonexi stent_Body, or An_Unknown_Unit Unit_Kind.

--| IR I mpl ement ati on Requi renent:

--11

--]IR All pragma El aborate elements for this unit will appear in this list.
--|IR pragmas will appear in this list, or in the Conpilation_Pragnmas list, or
--| IR both.

| npl enent ati on Perm ssi ons:

I npl enentors are encouraged to use this list to return all pragmas whose
full effect is determined by their exact textual position. Pragmas that
do not have pl acement dependencies may be returned in either list. Only
pragnas that appear in the unit’s context clause are returned

by this query. Al other pragmas, affecting the conpilation of this
unit, are available fromthe Conpilati on_Pragmas query.

TVUVUUUUTUTUT XVIUIOUIOD

-- Ada predefined packages, such as package Standard, nay or nmy not have

-- context-clause elenents avail able for processing by applications. The

-- physical existence of a package Standard is inplenentation specific.

-- The sane is true for other Ada predefined packages, such as Ada. Text_lo and
-- Ada.Direct_lo. The Oigin query can be used to deterni ne whether or not

-- a particular unit is an Ada Predefined unit.

| npl erent ati on Per ni ssi ons:

Results of this query nmay vary across ASIS i npl enentations. Some

i npl enentations normalize all multi-name with clauses and use cl auses
into an equival ent sequence of single-name with clause and use cl auses.
Simlarly, an inplenmentation may retain only a single reference to a nane
that appeared nore than once in the original context clause.

Sonme inplementors will return only pragma

El aborate elenments in this list and return all other pragmas via the

I P
I P
I P
I P
I P
I P
I P
I P
I P
| P Conpil ati on_Pragnmas query.

-- Al Unit_Kinds are appropriate except Not_A Unit.

-- Returns El ement _Ki nds:
-- A Pragma
-- A Cl ause

-- Returns O ause_Ki nds:
-- A Wth_d ause
-- A Use_Package_d ause

function Configuration_Pragmas (The_Context : in Asis.Context)
return Asis.Pragna_El enent _Li st;

-- The_Cont ext - Specifies the Context to query
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-- Returns a list of pragmas that apply to all future conpilation_unit elenents
-- conpiled into The_Context. Pragnmas returned by this query should

-- have appeared in a conpilation that had no conpilation_unit elenents.

-- To the extent that order is meaningful, the pragnas should be in

-- their order of appearance in the conpilation. (The order is inplenentation
-- dependent, many pragmas have the same effect regardl ess of order.)

-- Returns a Nil _Element_List if there are no such configuration pragmas.

-- Returns El ement _Ki nds:
-- A Pragma

function Conpilation_Pragnmas (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis.Pragma_El ement _Li st;

-- Conpilation_Unit - Specifies the unit to query

-- Returns a list of pragmas that apply to the conpilation of the unit.

-- To the extent that order is neaningful, the pragnmas should be in

-- their order of appearance in the conpilation. (The order is inplenentation
-- dependent, many pragmas have the same effect regardl ess of order.)

-- There are two sources for the pragnas that appear in this list:

-- - Programunit pragmas appearing at the place of a conpilation_unit.
-- See Reference Manual 10.1.5(4).

-- - Configuration pragmas appearing before the first
-- conpilation_unit of a conpilation. See Reference Manual 10.1.5(8).

-- This query does not return El aborate pragmas fromthe unit context
-- clause of the conpilation unit; they do not apply to the conpilation,
-- only to the unit.

-- Use the Context_Cl ause_El ements query to obtain a list of all pragnas
-- (including El aborate pragmas) fromthe context clause of a conpilation unit.

-- Pragmas fromthis query may be duplicates of some or all of the

-- non-El aborate pragmas avail able fromthe Context_C ause_El enents query.

-- Such duplication is sinply the result of the textual position of the

-- pragma--globally effective pragmas may appear textually within the context
-- clause of a particular unit, and be returned as part of the Context_C ause
-- for that unit.

-- Ada predefined packages, such as package Standard, nmay or nmy not have

-- pragmas avail able for processing by applications. The physical

-- existence of a package Standard is inplenmentation specific. The sane

-- is true for other Ada predefined packages, such as Ada.Text_lo and

-- Ada.Direct_lo. The Oigin query can be used to deterni ne whether or

-- not a particular unit is an Ada Predefined unit.

-- Returns a NIl _Element_List if the conpilation unit:

-- - has no such applicabl e pragnmas.

-- - is an An_Unknown_Unit, A _Nonexistent_Declaration, or A Nonexistent_Body.
-- Al Unit_Kinds are appropriate except Not_A Unit.

-- Returns El enent _Ki nds:
-- A Pragnma
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-- El ement _Ki nds Val ue Subor di nat e Ki nds

-- Key: Read "->" as "can be further categorized by its"

-- A _Pragma -> Pragnma_Ki nds

-- A _Def i ni ng_Nane -> Defini ng_Name_Ki nds

-- -> (perator_Ki nds

-- A Decl aration -> Decl arati on_Ki nds

-- -> Declaration_Origin
.- -> Mbde_Ki nds

-- -> Subpr ogram Def aul t _Ki nds
-- A Definition -> Definition_Kinds

-- -> Trait_Kinds

-- -> Type_Ki nds

-- -> Formal _Type_Ki nds

-- -> Access_Type_Ki nds

-- -> Root _Type_Ki nds

-- -> Constraint_Kinds

-- -> Di screte_Range_Ki nds
-- An_Expr essi on -> Expressi on_Ki nds

-- -> (Operator_Ki nds

-- -> Attribute_Kinds

-- An_Associ ati on -> Associ ati on_Ki nds

-- A St at enent -> Stat enent _Ki nds

-- A Pat h -> Pat h_Ki nds

-- A Cl ause -> O ause_Ki nds

-- -> Representation_Cd ause_Ki nds
-- An_Excepti on_Handl er

function El enment _Kind (Elenent : in Asis.Elenent)
return Asis. El enent _Ki nds;

-- Element - Specifies the elenment to query

-- Returns the El ement _Ki nds val ue of Elenent.
-- Returns Not_An_Elenent for a Nil_Elenent.

-- Al elenment kinds are expected.

function Pragma_Kind (Pragne_El enent : in Asis.Pragnma_El enent)
return Asis. Pragma_Ki nds;

-- Pragma_El ement - Specifies the elenent to query

-- Returns the Pragma_Ki nds val ue of Pragne_El enent.
-- Returns Not_A Pragma for any unexpected el ement such as a
-- NI_Elenent, A Statenment, or A Declaration.

-- Expected El ement _Ki nds:
-- A Pragma
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function Defining_Nane_Kind (Defining_Nane : in Asis.Defining_Name)
return Asis. Defining_Nanme_Ki nds;

-- Defini ng_Name - Specifies the elenent to query
-- Returns the Defining_Name_Ki nds val ue of the Defining_Nane.

-- Returns Not_A Defining_Name for any unexpected el enent such as a
-- N|I_Elenent, A Cause, or A Statenent.

-- Expected El ement _Ki nds:
-- A_Def i ni ng_Nane

function Declaration_Kind (Declaration : in Asis.Declaration)
return Asis. Declaration_Kinds;

-- Declaration - Specifies the elenent to query
-- Returns the Declaration_Kinds value of the Declaration.

-- Returns Not_A Declaration for any unexpected el enent such as a
-- Nil_Element, A Definition, or A Statenent.

-- Expected El ement _Ki nds:
-- A Decl aration

function Trait_Kind (Elenent : in Asis.El enent)
return Asis. Trait_Kinds;

-- El ement - Specifies the Element to query
-- Returns the Trait_Kinds value of the Elenent.

-- Returns Not_A Trait for any unexpected el ement such as a
-- Nl _Element, A Statement, or An_Expression.

-- Expected Decl arati on_Ki nds:

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A Vari abl e_Decl aration

-- A Constant_Decl aration

-- A _Def erred_Const ant _Decl aration
-- A Di scrimnant _Specification

-- A_Loop_Par anet er _Speci fication
-- A Procedure_Decl aration

-- A_Function_Decl aration

-- A _Par anet er _Speci fication

-- Expected Definition_Kinds:

-- A_Conponent _Definition

-- A Private_Type_Definition

-- A _Tagged_Private_Type_Definition
-- A Private_Extension_Definition
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-- Expected Type_Ki nds:

-- A Derived_Type_Definition

-- A Derived_Record_Extension_Definition
-- A _Record_Type_Definition

-- A Tagged_Record_Type_Definition

-- Expected Formal _Type_Ki nds:

-- A Formal _Private_Type_Definition

-- A Fornmal _Tagged_Private_Type_Definition
-- A _Formal _Derived_Type_Definition

function Declaration_Origin (Declaration : in Asis.Declaration)
return Asis.Declaration_Oigins;

-- Declaration - Specifies the Declaration to query
-- Returns the Declaration_Oigins value of the Declaration.

-- Returns Not_A Declaration_Oigin for any unexpected el enent such as a
-- Nl _Element, A Definition, or A _C ause.

-- Expected El ement _Ki nds:
-- A Decl aration

function Mdde_Kind (Declaration : in Asis.Declaration)
return Asis. Mbde_Ki nds;

-- Declaration - Specifies the element to query
-- Returns the Mdde_Ki nds val ue of the Declaration.
-- Returns A Default_|n_Mde for an access paraneter.

-- Returns Not_A Mde for any unexpected el enent such as a
-- Nl_Elenent, A Definition, or A Statenent.

-- Expected Decl arati on_Ki nds:

-- A_Par amet er _Speci fication
-- A _Formal _Qbj ect _Decl arati on

function Default_Kind (Declaration : in Asis.Ceneric_Fornal _Paraneter)
return Asis. Subprogram Def aul t _Ki nds;

-- Declaration - Specifies the element to query
-- Returns the Subprogram Defaul t_Kinds val ue of the Declaration.

-- Returns Not_A Declaration for any unexpected el ement such as a
-- Nl_Elenent, A Definition, or A Statenent.

-- Expected Decl arati on_Ki nds:

-- A_Formal _Functi on_Decl aration
-- A Formal _Procedure_Decl aration
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function Definition_Kind (Definition : in Asis.Definition)
return Asis.Definition_Kinds;

-- Definition - Specifies the Definition to query
-- Returns the Definition_Kinds value of the Definition.

-- Returns Not_A Definition for any unexpected el ement such as a
-- NI_Elenent, A Statenent, or A Declaration.

-- Expected El ement_Ki nds:
-- A Definition

function Type_Kind (Definition : in Asis. Type_Definition)
return Asis. Type_Kinds;

-- Definition - Specifies the Type_Definition to query
-- Returns the Type_Kinds value of the Definition.

-- Returns Not_A Type Definition for any unexpected el enent such as a
-- Nil_Element, A Statement, or A Declaration.

-- Expected Definition_Kinds:
-- A Type_Definition

function Formal _Type_Kind
(Definition : in Asis.Formal _Type_Definition)
return Asis. Formal _Type_Ki nds;

-- Definition - Specifies the Formal _Type_Definition to query
-- Returns the Formal _Type_Ki nds val ue of the Definition.

-- Returns Not_A Formal _Type_Definition for any unexpected el enent such as a
-- Nil_Element, A Statement, or A Declaration.

-- Expected Definition_Kinds:
-- A Formal _Type_Definition

function Access_Type_Kind
(Definition : in Asis.Access_Type_Definition)
return Asis. Access_Type_Ki nds;

-- Definition - Specifies the Access_Type_ Definition to query
-- Returns the Access_Type_Kinds val ue of the Definition.

-- Returns Not_An_Access_Type_Definition for any unexpected el ement such as a
-- Nil_Element, A Statement, or A Declaration.
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-- Expected Type_Ki nds:
-- An_Access_Type_Definition

function Root_Type_Kind
(Definition : in Asis.Root_Type_Definition)
return Asis. Root_Type_Ki nds;

-- Definition - Specifies the Root_Type_Definition to query
-- Returns the Root_Type_Kinds value of the Definition.

-- Returns Not_A Root_Type_Definition for any unexpected el enent such as a
-- NI_Elenent, A Statenment, or A Declaration.

-- Expected Type_Ki nds:
-- A _Root _Type_Definition

function Constraint_Kind
(Definition : in Asis.Constraint)
return Asis. Constraint_Kinds;

-- Definition - Specifies the constraint to query
-- Returns the Constraint_Kinds value of the Definition.

-- Returns Not_A Constraint for any unexpected el ement such as a
-- NI_Elenent, A Statenent, or A Declaration.

-- Expected Definition_Kinds:
-- A_Constraint

function D screte_Range_Ki nd
(Definition : in Asis.Discrete_Range)
return Asis. Discrete_Range_Ki nds;

-- Definition - Specifies the discrete_range to query
-- Returns the Discrete_Range_Kinds value of the Definition.

-- Returns Not_A Discrete_Range for any unexpected el ement such as a
-- NI_Elenent, A Statenent, or A Declaration.

-- Expected Definition_Kinds:
-- A _Discrete_Subtype_Definition
-- A D screte_Range
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function Expression_Kind (Expression : in Asis.Expression)
return Asis. Expression_Ki nds;

-- Expression - Specifies the Expression to query
-- Returns the Expression_Kinds value of the Expression.

-- Returns Not_An_Expression for any unexpected el enent such as a
-- NI_Elenent, A Statenment, or A Declaration.

-- Expected El ement _Ki nds:
-- An_Expr essi on

function Operator_Kind (Elenent : in Asis.El enent)
return Asis. Qperator_Kinds;

-- El ement - Specifies the Elenment to query

-- Returns the Qperator_Kinds value of the A Defining_Nane or An_Expression
-- elenent.

-- Returns Not_An_Qperator for any unexpected el ement such as a
-- NI_Elenent, A Statenment, or A Declaration.

-- Expected Defini ng_Nanme_Ki nds:
-- A_Def i ni ng_Oper at or _Synbol
-- Expected Expression_Kinds:

-- An_CQper at or _Synbol

function Attribute_Kind (Expression : in Asis.Expression)
return Asis.Attribute_Kinds;

-- Expression - Specifies the Expression to query
-- Returns the Attribute_Kinds value of the Expression.

-- Returns Not_An_Attribute for any unexpected el ement such as a
-- NI_Elenent, A Statenent, or A Declaration.

-- Expected Expression_Kinds:
-- An_Attribute_Reference

function Association_Kind (Association : in Asis.Association)
return Asis. Associ ati on_Ki nds;

-- Association - Specifies the Association to query

-- Returns the Association_Ki nds val ue of the Association.
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-- Returns Not_An_Association for any unexpected el enent such as a
-- Nil_Element, A Statement, or A Declaration.

-- Expected El ement _Ki nds:
-- An_Associ ati on

function Statenent_Kind (Statenent : in Asis.Statenent)
return Asis. Statenent_Kinds;

-- Statenent - Specifies the elenment to query
-- Returns the Statement_Kinds value of the statenent.

-- Returns Not_A Statenment for any unexpected el enent such as a
-- NI_Elenent, A Definition, or A Declaration.

-- Expected El ement _Ki nds:
-- A St at enent

function Path_Kind (Path : in Asis.Path) return Asis. Path_Kinds;

-- Path - Specifies the Path to query
-- Returns the Path_Kinds val ue of the Path.

-- Returns Not_A Path for any unexpected el ement such as a
-- NI_Elenent, A Statenent, or A Declaration.

-- Expected El ement _Ki nds:
-- A Path

function Cause_Kind (Cause : in Asis.C ause)
return Asis.d ause_Ki nds;

-- Returns the d ause_Kinds value of the d ause.

-- Returns Not_A C ause for any unexpected el ement such as a
-- Nl _Element, A Definition, or A Declaration.

-- Expected El ement _Ki nds:
-- A d ause

function Representation_C ause_Ki nd
(Clause : in Asis.Representation_Cl ause)
return Asis.Representati on_C ause_Ki nds;

-- Returns the Representation_C ause_Ki nds val ue of the C ause.
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-- Returns Not_A Representation_C ause for any unexpected el enent such as a
-- NI_Elenent, A Definition, or A Declaration.

-- Expected O ause_Ki nds:
-- A_Representation_C ause

function Is_Nil (Right : in Asis.El enent) return Bool ean;

-- Right - Specifies the element to check

-- Returns True if the programelenent is the Ni|_El enent.

function Is_Nil (Right : in Asis.El enent_List) return Bool ean;

-- Right - Specifies the element list to check

-- Returns True if the elenent list has a length of zero.

function Is_Equal (Left : in Asis.El enent;
Right : in Asis.Elenent) return Bool ean;

-- Left - Specifies the left elenment to conpare
-- Right - Specifies the right element to conpare

-- Returns True if Left and Right represent the same physical elenent,
-- fromthe same physical conpilation unit. The two elenments may or
-- may not be fromthe same open ASIS Context variable.

-- Inplies:

-- I s_Equal (Enclosing_Conpilation_Unit (Left),
-- Encl osi ng_Conpi l ation_Unit (Right)) = True

function Is_ldentical (Left : in Asis.El enent;
Right : in Asis.El enent) return Bool ean;

-- Left - Specifies the left el enent
-- Right - Specifies the right el enent

-- Returns True if Left and Right represent the sanme physical elenent,
-- fromthe same physical conpilation unit, fromthe same open ASIS
-- Context variable.

-- Inplies:

-- I's_ldentical (Enclosing_Conpilation_Unit (Left),
-- Encl osi ng_Conpi l ation_Unit (Right)) = True
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function Is_Part _O _Inplicit (Elenent : in Asis.Elenent) return Bool ean;

-- Returns True for any Elenment that is, or that forns part of, any
-- implicitly declared or specified program El enent structure.

-- Returns True for any inplicit generic child unit specifications or their
-- subconponents. Reference Manual 10.1.1(19).

-- Returns False for a Nil _El ement, or any El enent that correspond to text
-- which was specified explicitly (typed, entered, witten).

-- Generic instance specifications and bodies, while inplicit, are treated

-- as a special case. These elenents will not nornally test as

-- Is_Part_O _Inplicit. Rather, they are Is_Part_O _Instance. They only test
-- as Is_Part_O _Inplicit if one of the following rules applies. This is

-- done so that it is possible to deternine whether a declaration, which

-- happens to occur within an instance, is an inplicit result of

-- another declaration which occurs explicitly within the generic tenplate.

-- Implicit Elements are those that represent these portions of the Ada
-- language:

-- - Reference Manual 4.5.(9)

-- o All predefined operator declarations and their conponent elenents are
-- Is_ Part_O _Inplicit

-- - Reference Manual 3.4(16)
-- o Inplicit predefined operators of the derived type.
-- - Reference Manual 3.4(17-22)

-- o Inplicit inherited subprogram declarations and their conponent elements are
-- Is_Part_O _Inplicit

-- - Reference Manual 6.4(9) and 12.3(7)
-- o Inplicit actual paranmeter expressions (defaults).

-- o The A Paraneter_Associ ation that includes a defaulted paraneter value |Is_Nornalized
-- and also Is_Part_O _Inplicit. The Formal _Paraneter and the Actual Paraneter val ues
-- fromsuch Associations are not Is_Part_O _Inplicit unless they are fromdefault

-- initializations for an inherited subprogram decl aration and have an

-- Encl osi ng_El ement that is the paranmeter specification of the subprogram

-- decl aration. (Those elenments are shared with (were created by) the original

-- subprogram decl aration, or they are nami ng expressions representing the actual

-- generic subprogram selected at the place of an instantiation for A Box_Default.)

-- 0 All A Paraneter_Association Kinds froma Nornmalized list are Is_Part_O _Inplicit.
-- - Reference Manual 6.6 (6)

-- 0 Inequality operator declarations for limted private types are Is_Part_O _Inplicit.
-- o Depending on the ASIS inplenmentation, a "/=" appearing in the conpilation may

-- result in a "NOT" and an "=" in the internal representation. These two elenents
-- test as Is_Part_O _Inplicit because they do not represent text fromthe original

-- conpil ation text.

-- - Reference Manual 12.3 (16)

-- o inplicit generic instance specifications and bodies are not Is_Part_O _Inplicit;

-- they are Is_Part_O _Instance and are only inplicit if sone other rule nmakes them
-- so.
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function Is_Part_Of _Inherited (Elenent : in Asis.Elenent) return Bool ean;

Returns True for any Elenment that is, or that forms part of, an
inherited primtive subprogram decl aration.

Returns Fal se for any other Elenent including a Nil_El enent.

function Is_Part_O _Instance (Elenment : in Asis.El enent) return Bool ean;

El enent - Specifies the element to test

Returns True if the Element is part of an inplicit generic specification
instance or an inplicit generic body instance.

Returns Fal se for explicit, inherited, and predefined El enents that are
not the result of a generic expansion.

Returns Fal se for any inplicit generic child unit specifications or
their subconponents. Reference Manual 10.1.1(19).

Returns False for a Ni| _El enent.

Instantiations are not thenselves |Is_Part_O _|nstance unless they are
encountered while traversing a generic instance.

function Enclosing_Elenent (Elenent : in Asis.Elenent) return Asis.El enent;
function Encl osing_El enent (El enent :in Asis. Elenment;
Expect ed_Encl osi ng_El ement : in Asis. Elenent)

return Asis. El enent;

El enent - Specifies the element to query
Expect ed_Encl osi ng_El ement - Specifies an encl osing el enent expected to
contain the el ement

Returns the Element that inmmediately encloses the given elenment. This

query is intended to exactly reverse any single parent-to-child el enent
traversal. For any structural query that returns a subconponent of an

element (or that returns a |list of subconponent el enents), the original elenent
can be determ ned by passing the subconponent elenent to this query.

--| AN Application Note:

--| AN

--] AN Semantic queries (queries that test the meaning of a program rather
--|AN than its structure) return El enents that usually do not have the original
--| AN argunent El ement as their parent.

ISO/IEC 15291:1998(E)
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-- Returns a Nil _Elenent if:

-- - the elenment is the declaration part of a conpilation unit
-- (Unit_Decl aration).

-- - the elenent is with clause or use clause of a context clause
-- (Cont ext _Cl ause_El enents) .

-- - the elenent is a pragma for a conpilation unit
-- (Conpi | ati on_Pragmas and Cont ext_Cl ause_El ements).

-- Use Enclosing_Conpilation_Unit to get the enclosing conpilation unit for
-- any el ement value other than Ni|_El enent.

-- Raises ASIS |Inappropriate_Element if the Elenent is a Ni|l_El enent.
-- Exanpl es:

-- - Gven a A Declaration/A Full _Type_Declaration in the declarative region
-- of a block statement, returns the A Statenent/A Bl ock_Statenent Elenent
-- that encloses the type decl aration.

-- - Gven A Statenment, fromthe sequence of statenents within a | oop
-- statement, returns the enclosing A Statenent/A Loop_Statenent.

-- - Gven the An_Expression/An_ldentifier selector froman expanded nane,
-- returns the An_Expression/ A Sel ect ed_Conponent that represents the
-- conbi nation of the prefix, the dot, and the selector.

-- - Gven the A Declaration corresponding to the inplicit redeclaration of
-- a child generic for an instantiated parent generic, returns the expanded
-- generic specific tenplate fromthe parent generic instantiation

-- corresponding to any inplicit generic child unit specification given as
-- an argument. Reference Manual 10.1.1(19).

Appl i cation Note:

The optional Expected_Encl osing_El erent paraneter is used only to optimnze
this query. This speed up is only present for ASIS inplenentations
where the underlying inplenentor’s environment does not have "parent
N pointers". For these inplenmentations, this query is inplenented as a
"search". The Encl osing_Conpilation_Unit is searched for the argunent
El enent. The Expected_Encl osi ng_El enent paraneter provides a nmeans of
shorteni ng the search.

Note: |f the argument Elenment is not a sub-elenment of the

Expect ed_Encl osi ng_El enent parameter, or if the

Expect ed_Encl osing_El ement is a Nil_El ement, the result of the

call is a Ni|_Elenent.

I npl ementations that do not require the Expected_Encl osi ng_El enent
paraneter may ignore it. They are encouraged, but not required, to test
t he Expected_Encl osi ng_El enent paranmeter and to determne if it is an
invalid Elenent value (its associated Environnment Context may be cl osed)

N Portabl e applications should not use the Expected_Encl osi ng_El emrent
paraneter since it can lead to unexpected differences when porting an
application between ASIS inpl enentations where one inplenentation uses
the paraneter and the other inplementation does not. Passing a "wong"
Expect ed_Encl osi ng_El ement to an inplenmentation that ignores it, is
harm ess. Passing a "wong" Expected_Encl osi ng_El enment to an

i npl enentation that may utilize it, can |lead to an unexpected

AN
AN
AN
AN
AN
Al
AN
AN
AN
AN
AN
AN
AN
--| AN
AN
AN
AN
AN
AN
Al
AN
AN
AN
AN
AN
AN
AN Ni | _El ement result.
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function Pragmas (The_Elenent : in Asis.El enent)
return Asis. Pragma_El ement _Li st;

-- The_Element - Specifies the elenent to query

-- Returns the list of pragmas, in their order of

appear ance, that appear

-- directly within the given The_El ement. Returns only those pragnaes that are
-- imredi ate conponent el ements of the given The_Elenent. Pragnmas enbedded
-- within other conponent elenments are not returned. For exanple, returns

-- the pragmas in a package specification, in the
-- or in a record conponent |ist.

statement |ist of a |oop,

-- This query returns exactly those pragmas that are returned by the
-- various queries, that accept these same argunent kinds, and that
-- return Declaration_List and Statenent_List, where the inclusion of
-- Pragmas is controlled by an Include_Pragmas paraneter.

-- Returns a NIl _Elenment_List if there are no pragnas.

-- Appropriate E enment_Kinds:
-- A Path (pragmas
-- pr agmas

fromthe statenent list +
i mredi ately preceding the

-- reserved word "when" of the first
-- al ternative)

-- An_Excepti on_Handl er (pragmas

fromthe statenent |ist + pragmas

-- i mredi ately preceding the reserved word
-- "when" of the first exception handler)

-- Appropriate Declaration_Ki nds:
-- A_Procedur e_Body_Decl aration (pragmas

fromdeclarative region + statenents)

-- A _Function_Body_Decl aration (pragmas fromdecl arative region + statenents)
-- A _Package_Decl arati on (pragmas fromvisible + private declarative

-- regi ons)

-- A Package_Body_Decl arati on (pragnmas from decl arative region + statenents)
-- A Task_Body_Decl arati on (pragmas fromdecl arative region + statenents)
-- A Protected_Body_Decl aration (pragnmas from decl arative region)

-- An_Entry_Body_Decl aration (pragmas
-- A Generic_Procedure_Decl arati on (pragnas
-- A Generic_Function_Decl aration (pragmas
-- A Generic_Package_Decl aration (pragnmas

fromdeclarative region + statenents)
fromformal declarative region)
fromfornal declarative region)
fromformal + visible +

-- private decl arative regions)

-- Appropriate Definition_Kinds:

-- A Record_Definition (pragnmas fromthe conmponent Iist)

-- A Variant _Part (pragmas i mmedi ately preceding the

-- first reserved word "when" + between
-- vari ants)

-- A Vari ant (pragnmas fromthe conmponent Iist)

-- A Task_Definition (pragmas

fromvisible + private

. decl arative regions)

-- A Protected_Definition (pragmas

fromvisible + private

. decl arative regions)

-- Appropriate Statenent_Kinds:

-- A _Loop_St at enent (pragmas
-- A Wil e_Loop_St at enent (pragnmas
-- A _For _Loop_St at ement (pragmas
-- A Bl ock_St at enent (pragnmas

-- An_Accept _St at ement (pragmas

-- Appropriate Representation_C ause_Ki nds:
-- A Record_Representation_C ause (pragnas

-- Returns El enent _Ki nds:
-- A Pragma

fromstatenent I|ist)
fromstatement |ist)
fromstatenent I|ist)
from decl arative region + statenents)
fromstatement |ist +

from conponent specifications)
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function Correspondi ng_Pragmas (El ement : in Asis.Elenent)
return Asis.Pragna_El enent _Li st;

-- Returns the |list of pragmas semantically associated with the given el enent,
-- in their order of appearance, or, in any order that does not affect their
-- relative interpretations. These are pragmas that directly affect the

-- given element. For exanple, a pragma Pack affects the type it nanes.

-- Returns a Nil _Elenment_List if there are no semantically associ ated pragnas.

--| AN Application Note:

--| AN

--|AN If the argunment is a inherited entry declaration froma derived task
--|AN type, all pragmas returned are el ements taken fromthe original task
--|AN type's declarative itemlist. Their Enclosing_Elenment is the original
--| AN type definition and not the derived type definition.

-- Appropriate Element_Kinds:

-- A Decl aration

-- A St at enment

-- Returns El erent _Ki nds:

-- A Pragma

function Pragma_Nanme_| nage
(Pragma_El ement : in Asis.Pragma_El ement) return Program Text;

-- Pragma_El ement - Specifies the element to query

-- Returns the programtext image of the sinple name of the pragma.

-- The case of names returned by this query may vary between inplenmentors.
-- Inplenmentors are encouraged, but not required, to return nanmes in the
-- same case as was used in the original conpilation text.

-- Appropriate Element_Kinds:
-- A _Pragma

function Pragma_Argunment _Associ ati ons
(Pragma_El ement : in Asis.Pragma_El enent)
return Asis.Associ ation_List;

-- Pragma_El ement - Specifies the element to query

-- Returns a list of the Pragma_Argunent_Associations of the pragma, in their
-- order of appearance.

-- Appropriate Element_Kinds:
-- A _Pragma

-- Returns El ement _Ki nds:
-- A_Pragma_Ar gument _Associ ati on
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function Debug_lmage (Element : in Asis.El ement) return Wde_String;

-- Returns a string value containing inplenmentation-defined debug
-- information associated with the el ement.

-- The return value uses Asis.Text.Delimter_lmage to separate the |lines
-- of multi-line results. The return value does not end with
-- Asis.Text.Delimter_|mge.

-- These values are intended for two purposes. They are suitable for

-- inclusion in problemreports sent to the ASIS inplenmentor. They can

-- be presumed to contain information useful when debugging the inplenmentation
-- itself. They are also suitable for use by the ASIS applicati on when

-- printing sinple application debuggi ng messages during application

-- devel opnent. They are intended to be, to sonme worthwhile degree,

-- intelligible to the user.

function Hash (Element : in Asis.El ement) return Asis.ASIS_Integer;

-- The purpose of the hash function is to provide a convenient nanme for an
-- object of type Asis.Elenment in order to facilitate application defined |I/O
-- and/or other application defined processing.

-- The hash function maps Asis. Element objects into N discrete classes

-- ("buckets") of objects. A good hash function is uniformacross its range.
-- It is inportant to note that the distribution of objects in the

-- application’s domain will affect the distribution of the hash function.

-- A good hash neasured agai nst one domain will not necessarily be good when
-- fed objects froma different set.

-- A continuous uniform hash can be divided by any N and provide a uniform

-- distribution of objects to each of the N discrete classes. A hash value is
-- not unique for each hashed Asis.Element. The application is responsible for
-- handling nanme collisions of the hashed val ue.

-- The hash function returns a hashed value of type ASIS Integer. |If desired,
-- a user could easily map ASI S | nt eger ’Range to any smaller range for the

-- hash based on application constraints (i.e., the application implementor

-- can tune the time-space tradeoffs by choosing a small table, implying

-- slower lookups within each "bucket", or a large table, implying faster

-- lookups within each "bucket").

end Asis.Elements;
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-- Asis.lterator encapsul ates the generic procedure Traverse_El ement which
-- allows an ASIS application to performan iterative traversal of a

-- logical syntax tree. It requires the use of two generic procedures,

-- Pre_Operation, which identifies processing for the traversal, and

-- Post_Qperation, which identifies processing after the traversal.

-- The State_Information allows processing state to be passed during the
-- iteration of Traverse_El enment.

-- Package Asis.lterator is established as a child package to highlight the
-- iteration capability and to facilitate the translation of ASIS to IDL.

generic
type State_Information is limted private;

with procedure Pre_Operation

(Element : in Asi s. El enent ;
Control : in out Traverse_Control;
State : in out State_Information) is <>;
wi th procedure Post_Operation
(Element : in Asi s. El ement ;
Control : in out Traverse_Control;
State :in out State_Information) is <>
procedure Traverse_El ement
(Element : in Asi s. El enent ;
Control : in out Traverse_Control;
State : in out State_lnfornmation);
-- El enment - Specifies the initial element in the traversal
-- Control - Specifies what next to do with the traversal
-- State_|nformation - Specifies other information for the traversal
-- Traverses the element and all its conponent elenents, if any.

-- Conponent elenents are all elenments that can be obtained by a conbination
-- of the ASIS structural queries appropriate for the given elenent.

-- |If an element has one or nore conponent elements, each is called a child
-- element. An elenment’s parent elenment is its Enclosing_Elenment. Children
-- with the same parent are sibling elements. The type Traverse_Control uses
-- the terns children and siblings to control the traverse.

-- For each elenent, the formal procedure Pre_Operation is called when first
-- visiting the element. Each of that element’s children are then visited
-- and finally the formal procedure Post_Operation is called for the el enent.

-- The order of Elenment traversal is in ternms of the textual representation of
-- the Elements. Elenments are traversed in left-to-right and top-to-bottom
-- order.

-- Traversal of Inplicit Elenments:

-- Inmplicit elements are not traversed by default. However, they may be

-- explicitly queried and then passed to the traversal instance. Inplicit

-- elements include inplicit predefined operator declarations, inplicit

-- inherited subprogramdeclarations, inplicit expanded generic specifications
-- and bodies, default expressions supplied to procedure, function, and entry
-- calls, etc.
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-- Applications that wish to traverse these inplicit Elenents shall query for
-- themat the appropriate places in a traversal and then recursively call

-- their instantiation of the traversal generic. (Inplicit elenents provided
-- by ASIS do not cover all possible Ada inplicit constructs. For exanple,
-- inmplicit initializations for variables of an access type are not provided
-- by ASIS.)

-- Traversal of Association lists:

-- Argunent and association lists for procedure calls, function calls, entry
-- calls, generic instantiations, and aggregates are traversed in their

-- unnormalized forns, as if the Normalized paraneter was Fal se for those

-- queries. |Inplementations that always nornalize certain associations may
-- return |s_Normalized associations. See the |Inplenentation Perm ssions

-- for the queries Discrimnant_Associations, Generic_Actual Part,

-- Call_Statenent_Paraneters, Record_Conponent _Associ ations, or

-- Function_Cal | _Paraneters.

-- Applications that wish to explicitly traverse nornalized associati ons can
-- do so by querying the appropriate |locations in order to obtain the

-- normalized list. The list can then be traversed by recursively calling
-- the traverse instance. Once that sub-traversal is finished, the Control
-- paraneter can be set to Abandon_Children to skip processing of the

-- unnormalized argunent |ist.

-- Traversal can be controlled with the Control paraneter.

-- Acall to an instance of Traverse Elenent will not result in calls to
-- Pre_QOperation or Post_Qperation unless Control is set to Continue.

-- The subprograns matching Pre_Operation and Post_Operation can set
-- their Control paranmeter to affect the traverse:

-- - Continue

-- o Continues the normal depth-first traversal.

-- - Abandon_Chil dren

-- o Prevents traversal of the current elenent’s children.

-- o |If set in a Pre_Qperation, traversal picks up with the next sibling el enent
-- of the current el enment.

-- o If set in a Post_Operation, this is the sane as Continue, all children will already
-- have been traversed. Traversal picks up with the Post_Operation of the parent.

-- - Abandon_Si blings
-- o Prevents traversal of the current elenent’s children and renmaining siblings.

-- o If set in a Pre_Qperation, this abandons the associ ated Post_Operation for the
-- current element. Traversal picks up with the Post_Operation of the parent.

-- o If set in a Post_Operation, traversal picks up with the Post_Operation of the
-- parent.

-- - Termnate_| mredi atel y
-- o Does exactly that.
-- Raises ASIS |nappropriate_Element if the elenent is a N |_El enent

end Asis.lterator;
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-- Asis.Declarations encapsul ates a set of queries that operate on
-- A Defining_Nanme and A Declaration el ements.

--|
--|CR

--|CR Child elenents returned by:
--|CR function Nanes

-] CR

function Names (Declaration : in Asis.Declaration)
return Asis. Defining_Nane_List;

-- Declaration - Specifies the elenment to query

-- Returns a list of names defined by the declaration, in their order of
-- appearance. Declarations that define a single name will return a |list of
-- length one.

-- Returns Nil_Elenment_List for A Declaration Elenments representing the (inplicit)
-- declarations of universal and root numeric type (that is, if Type_Kind
-- (Type_Decl aration_View (Declaration) = A Root_Type_Definition.

-- Exanpl es:

-- type Foo is (Pooh, Baah);

-- -- Returns a list containing one A Defining_Name: Foo.

-- One, Uno : constant Integer := 1,

-- -- Returns a list of two A Defining_Nanme el enents: One and Uno.

-- Function designators that define operators are A Defining_QOperator_Synbol.

-- Results of this query may vary across ASIS inpl ementations. Sone

-- inmplementations may normalize all multi-name declarations into an

-- equivalent series of corresponding single nane declarations. For those
-- inmplementations, this query will always return a list containing a single
-- nanme. See Reference Manual 3.3.1(7).

-- Appropriate El enment_Kinds:

-- A _Decl aration

-- Returns El erent _Ki nds:

-- A_Def i ni ng_Nane

e = T e LR P T
--| ER A _Defining_Name - 3.1

e = T I e T
--|ER A Defining_ldentifier - 3.1 - nochild elenents

--| ER A _Defining_Operator_Synbol - 6.1 - no child elenents

--|ER

--|ER A string image returned by:

--]ER function Defining_Nanme_| nage

110



© ISO/IEC ISO/IEC 15291:1998(E)

function Defining_Nane_| nage
(Defining_Name : in Asis.Defining_Name) return Program Text;

-- Defining_Name - Specifies the elenent to query

-- Returns the programtext image of the name. Enbedded quotes (for operator
-- designator strings) are doubl ed.

-- ADefining_ldentifier elements are sinple identifier nanes "Abc" (nanme Abc).

-- A Defining_QOperator_Synbol el enents have nanes with enbedded quotes
-- """abs""" (function "abs").

-- A Defining_Character_Literal elenments have nanes with enbedded apostrophes

-- x'" (literal "x").

-- A Defining_Enureration_Literal elenents have sinple identifier nanes

-- "Blue" (literal Blue). If A Defining_Enumeration_Literal elenent is of type
-- Character or Wde_Character but does not have a graphical presentation, then
-- the result is inplenmentation-dependent.

-- A Defining_Expanded_Nane el ements are prefix.selector nanes "A B.C'
-- (name A.B.O).

-- The case of names returned by this query nay vary between inpl enentors.
-- I nmplementors are encouraged, but not required, to return nanes in the
-- sanme case as was used in the original conpilation text.

-- The Defining_Nanme_| mage of a | abel _statenment_identifier does not include

-- the enclosing "<<" and ">>" that formthe |abel syntax. Similarly, the

-- Defining_Name_| mage of an identifier for a | oop_statenent or bl ock_statenent
-- does not include the trailing colon that forns the | oop nane syntax.

-- Use Asis. Text.El ement_Image or Asis. Text.Lines queries to obtain these

-- syntactic constructs and any conments associated with them

-- Appropriate E enment_Kinds:
-- A_Def i ni ng_Nane

T = =
--| ER A _Defining_Character_Literal - 3.5.1 - no child elenents

--| ER A _Defining_Enuneration_Literal - 3.5.1 - no child elenents

--|ER

--| ER A programtext inage returned by:

--]ER function Defining_Nane_| nage

--]ER

--|ER A programtext image of the enuneration literal value returned by:
--| ER function Position_Nunber_I| nage

--]ER function Representation_Val ue_| nage

function Position_Nunber_I| nage
(Defining_Name : in Asis.Defining_Narme) return Wde_String;

-- Expression - Specifies the literal expression to query

-- Returns the programtext image of the position nunber of the value of the
-- enuneration literal.

-- The programtext returned is the inage of the universal _integer value that is
-- returned by the attribute 'Pos if it were applied to the val ue.
-- For exanple: Integer’|mage(Col or’ Pos(Blue)).

-- Appropriate Defining_Nanme_Ki nds:

-- A_Defining_Character_Literal
-- A Defining_Enuneration_Literal
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function Representation_Val ue_| nage
(Defining_Name : in Asis.Defining_Name) return Wde_String;

-- Expression - Specifies the literal expression to query
-- Returns the string image of the internal code for the enuneration literal.

-- If arepresentation_clause is defined for the enuneration type then the

-- string returned is the Integer’ Wde_l nage of the correspondi ng val ue given in
-- the enuneration_aggregate. Oherwise, the string returned is the sane as

-- the Position_Nunmber_I| mage.

-- Appropriate Defining_Name_Kinds:
-- A _Defining_Character_Literal
-- A _Def i ni ng_Enuneration_Literal

B T o 0
--| ER A _Defini ng_Expanded_Nane - 6.1

--|ER

--|ER A string image returned by:

--|ER function Defining_Nane_| nage

--|CR

--|CR Child el ements returned by:

--|CR function Defining_Prefix

--|CR function Defining_Sel ector

function Defining_Prefix (Defining_Name : in Asis.Defining_Nane)
return Asis. Nane;

-- Defining_Name - Specifies the elenment to query

-- Returns the elenment that forns the prefix of the name. The prefix is the
-- name to the left of the rightnost "dot’ in the expanded nane.
-- The Defining_Prefix of ABis A and of AB.Cis AB.

-- Appropriate Defining_Nanme_Kinds:
-- A_Def i ni ng_Expanded_Nane

-- Returns Expression_Kinds:
-- An_ldentifier
-- A_Sel ect ed_Conponent

function Defining_Selector (Defining_Name : in Asis.Defining_Nane)
return Asis. Defining_Nang;

-- Defining_Name - Specifies the element to query

-- Returns the element that forms the selector of the nane. The selector is
-- the name to the right of the rightnost 'dot’ in the expanded nane.

-- The Defining_Selector of ABis B, and of AB.Cis C

-- Appropriate Defining_Nanme_Kinds:
-- A_Def i ni ng_Expanded_Nane

-- Returns Defining_Name_Kinds:
-- A Defining_ldentifier
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An
CR

CR Child el ements returned by:

CR function Nanes

CR function Discrimnant_Part

CR function Type_Decl aration_Vi ew

function Discrimnant_Part (Declaration : in Asis.Declaration)
return Asis.Definition;

-- Declaration - Specifies the type declaration to query

-- Returns the discrimnant_part, if any, fromthe type_declaration or
-- formal _type_decl arati on.

-- Returns a Nil_Element if the Declaration has no explicit discrimnant_part.

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- An_I nconpl et e_Type_Decl arati on
-- A Private_Type_Decl aration

-- A _Private_Extension_Decl aration
-- A Fornal _Type_Decl aration

-- Returns Definition_Kinds:

-- Not _A Definition

-- An_Unknown_Di scri m nant_Part
-- A _Known_Di scrim nant _Part

function Type_Declaration_View (Declaration : in Asis.Declaration)
return Asis.Definition;

-- Declaration - Specifies the declaration elenent to query

-- Returns the definition characteristics that formthe view of the
-- type_declaration. The viewis the renainder of the declaration follow ng
-- the reserved word "is".

-- For a full_type_declaration, returns the type_definition, task_definition,
-- or protected_definition following the reserved word "is" in the declaration.

-- Returns a Nil _Element for a task_type_declaration that has no explicit
-- task_definition.

-- For a private_type_declaration or private_extension_declaration, returns
-- the definition el ement representing the private declaration view

-- For a subtype_declaration, returns the subtype_indication.
-- For a formal _type_declaration, returns the fornal _type_definition.

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A_Subt ype_Decl arati on

-- A Fornal _Type_Decl aration
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-- Returns Definition_Kinds:

-- Not _A Definition

-- A Type_Definition

-- A _Subtype_I ndi cation

-- A Private_Type_Definition

-- A Tagged_Private_Type_Definition
-- A _Private_Extension_Definition
-- A Task_Definition

-- A Protected_Definition

-- A Fornal _Type_Definition

o
A _Subtype_Declaration - 3.2.2

Child el enents returned by:
function Nanes
function Type_Decl aration_Vi ew

533395

R A Vari abl e_Decl arati on - 3.3.1

CR
CR Child el ements:
--|CR function Nanes
CR function Obj ect_Decl aration_Vi ew
CR function Initialization_Expression

function Qbject_Declaration_View (Declaration : in Asis.Declaration)
return Asis.Definition;

-- Declaration - Specifies the declaration elenent to query

-- Returns the definition characteristics that formthe view of the

-- object_declaration. The viewis the subtype_indication or full type
-- definition of the object_declaration. An initial value, if any, is not
-- part of this view

-- For a single_task_declaration or single_protected_declaration, returns
-- the task_definition or protected_definition following the reserved word "is".

-- Returns a Nil _Elenment for a single_task_declaration that has no explicit
-- task_definition.

-- For a Conponent_Decl aration, returns the Conponent_Definition follow ng
-- the colon.

-- For all other object_declaration variables or constants, returns the
-- subtype_indication or array_type_definition follow ng the col on.

-- Appropriate Declaration_Ki nds:

-- A Vari abl e_Decl aration

-- A Constant_Decl aration

-- A _Def erred_Const ant _Decl arati on
-- A Single_Protected_Decl aration
-- A_Singl e_Task_Decl aration

-- A_Conponent _Decl arati on

-- Returns Definition_Kinds:

-- Not _A Definition

-- A Type_Definition

-- Ret urns Type_Ki nds:

-- A Constrained_Array_Definition
-- A_Subt ype_I ndi cation

-- A Task_Definition

-- A Protected_Definition

-- A _Conponent _Definition
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function Initialization_Expression (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the object declaration to query
-- Returns the initialization expression [:= expression] of the declaration.

-- Returns a Nil _Elenment if the declaration does not include an explicit
-- initialization.

-- Appropriate Declaration_Ki nds:

-- A Vari abl e_Decl aration

-- A Constant_Decl aration

-- An_| nt eger _Nunber _Decl aration
-- A Real _Nunber _Decl arati on

-- A _Di scrim nant _Speci fication
-- A_Conponent _Decl arati on

-- A _Paranet er _Speci fication

-- A _Fornmal _Cbj ect _Decl aration

-- Returns El ement _Ki nds:
-- Not _An_El enent
-- An_Expr essi on

B o T N N N N N N N N N
--| ER A _Const ant _Decl arati on - 3.3.1

--|CR

--|CR Child el ements:

--|CR function Nanes

--|CR function Cbject_Declaration_View

--|CR function Initialization_Expression

CR
--| CR El emrent queries that provide senantically related el enents:
CR function Correspondi ng_Const ant _Decl arati on

function Correspondi ng_Constant _Decl arati on
(Nane : in Asis.Defining_Nane)
return Asis. Decl aration;

-- Name - Specifies the name of a constant declaration to query

-- Returns the corresponding full constant declaration when given the nane
-- froma deferred constant declaration.

-- Returns the corresponding deferred constant declarati on when given the nane
-- froma full constant declaration.

-- Returns A Pragma if the deferred constant declaration is conpleted
-- by pragma | nport.

-- Returns a Nil_Elenment if the full constant declaration has no correspondi ng
-- deferred constant declaration.

-- Raises ASIS |nappropriate_Element with a Status of Value Error if the
-- argunment is not the name of a constant or a deferred constant.

-- The nane of a constant declaration is available fromboth the Nanes and the
-- Correspondi ng_Nane_Definition queries.

-- Appropriate Element_Kinds:
-- A_Def i ni ng_Nane
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-- Returns Decl aration_Kinds:

-- Not _A Decl arati on

-- A Constant_Decl aration

-- A _Def erred_Const ant _Decl aration

-- Returns El ement _Ki nds:
-- Not _An_El enent
-- A Decl aration

-- A Pragnma

T = =
--| ER A _Deferred_Constant_Decl aration - 3.3.1

-] CR

--|CR Child el ements returned by:
--|CR functi on Narmes
--|CR function Qbject_Declaration_View

T = =
--| ER An_I nt eger _Nunber _Decl aration - 3.3.2

--| ER A_Real _Nunber _Decl arati on - 3.3.2

--|CR

--|CR Child elenents returned by:

--|CR function Nanes

--|CR function Initialization_Expression

R o T N N N N N N N N N
--| ER An_Enuneration_Literal _Specification - 3.5.1

CR
--|CR Child elenents returned by:
CR function Nanes

B T o
--|ER A _Discrimnant_Specification - 3.7

Child el ements returned by:
function Nanes
function Decl arati on_Subtype_Mark
function Initialization_Expression

33939

function Declaration_Subtype_Mark (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the declaration elenent to query

-- Returns the expression el ement that names the subtype_nark of the
-- declaration.

-- Appropriate Declaration_Kinds:

-- A Di scrimnant _Specification
-- A _Paranet er _Speci fication

-- A _Fornmal _Cbj ect _Decl aration

-- An_Qbj ect _Renani ng_Decl ar ati on

-- Returns Expression_Kinds:

-- An_ldentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference

B S T e e N N N N N N N N N N
--| ER A _Conponent _Decl aration - 3.8

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Cbject_Declaration_View

--|CR function Initialization_Expression

B T o
--| ER An_I nconpl ete_Type_Declaration - 3.10.1

Child el ements returned by:
function Nanes
function Discrimnant_Part
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function Correspondi ng_Type_Decl arati on

(Declaration : in Asis.Declaration) return Asis.Declaration;
function Correspondi ng_Type_Decl arati on
(Declaration : in Asis.Declaration;
The_Context : in Asis.Context) return Asis.Declaration;

-- Declaration - Specifies the type declaration to query
-- The_Context - Specifies the program Context to use for obtaining package
-- body i nfornmation

-- Returns the corresponding full type declaration when given a private or
-- inconplete type declaration. Returns the corresponding private or
-- inconplete type declaration when given a full type declaration.

-- These two function calls will always produce identical results:

-- Decl 2 : = Correspondi ng_Type_Decl aration ( Decll);

-- Decl 2 : = Correspondi ng_Type_Decl arati on

-- ( Decl1,

-- Encl osi ng_Cont ext ( Encl osi ng_Conpilation_Unit ( Decll)));

-- Returns a Nil_Element when a full type declaration is given that has no
-- corresponding private or inconplete type declaration, or when a
-- correspondi ng type declaration does not exist wthin The_Context.

-- The paranmeter The_Context is used whenever the corresponding full type of

-- an inconplete type is in a correspondi ng package body. See Reference Manual
-- 3.10.1(3). Any non-Nil result will always have the given Context as its

-- Encl osi ng_Cont ext .

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- An_I nconpl et e_Type_Decl arati on
-- A Private_Type_Decl aration

-- A Private_Extension_Declaration

-- Returns Declaration_Kinds:

-- Not _A Decl arati on

-- An_Ordi nary_Type_Decl arati on

-- A Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- An_l nconpl et e_Type_Decl arati on
-- A Private_Type_Decl aration

-- A Private_Extension_Declaration

function Correspondi ng_First_Subtype
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration to query

-- This function recursively unwi nds subtyping to return at a type_declaration
-- that defines the first subtype of the argunent.

-- Returns a declaration that Is_ldentical to the argument if the argunment is
-- already the first subtype.

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on
-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration
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-- A Private_Type_Decl aration

-- A _Private_Extension_Decl aration
-- A Subt ype_Decl aration

-- A _Fornal _Type_Decl aration

-- Returns Decl arati on_Ki nds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A _Fornal _Type_Decl aration

function Correspondi ng_Last_Constraint
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration or type_declaration to query.

-- This function recursively unwi nds subtyping to return at a declaration
-- that is either a type_declaration or subtype_declaration that inposes
-- an explicit constraint on the argument.

-- Unwinds a mnimmof one |evel of subtyping even if an argument declaration
-- itself has a constraint.

-- Returns a declaration that |Is_ldentical to the argument if the argunment is
-- a type_declaration, i.e. the first subtype.

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A_Subt ype_Decl arati on

-- A Formal _Type_Decl arati on

-- Returns Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl arati on

-- A _Protected_Type_Decl aration

-- A Private_Type_Decl aration

-- A_Private_Extension_Decl aration
-- A _Subtype_Decl arati on

-- A_Formal _Type_Decl arati on

function Correspondi ng_Last _Subtype
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration or type_declaration to query.

-- This function unwi nds subtyping a single level to arrive at a declaration
-- that is either a type_declaration or subtype_declaration.

-- Returns a declaration that |Is_ldentical to the argument if the argunment is
-- a type_declaration (i.e., the first subtype).

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on
-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration
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-- A Private_Type_Decl aration

-- A _Private_Extension_Decl aration
-- A Subt ype_Decl aration

-- A _Fornal _Type_Decl aration

-- Returns Decl arati on_Ki nds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A_Subt ype_Decl arati on

-- A Fornal _Type_Decl aration

function Correspondi ng_Representation_C auses
(Declaration : in Asis.Declaration)
return Asis.Representation_C ause_Li st;

-- Declaration - Specifies the declaration to query

-- Returns all representation_clause elenents that apply to the declaration.
-- Returns a Nil _Elenment_List if no clauses apply to the declaration.

-- The clauses returned may be the clauses applying to a parent type if the
-- type is a derived type with no explicit representation. These clauses
-- are not Is_Part_O _Inplicit, they are the representation_cl ause el enents
-- specified in conjunction with the declaration of the parent type.

-- Al Declaration_Kinds are appropriate except Not_A Declaration.

-- Returns C ause_Kinds:
-- A _Representation_C ause

B T
--| ER A_Loop_Par anet er _Specification - 5.5

--]CR

--|CR Child el enments returned by:

--|CR function Nanmes

--|CR function Specification_Subtype_Definition

function Specification_Subtype_Definition
(Specification : in Asis.Declaration)
return Asis.Discrete_Subtype_Definition;

-- Specification - Specifies the | oop_paraneter_specification or
-- Entry_l ndex_Specification to query

-- Returns the Discrete_Subtype Definition of the specification.
-- Appropriate Declaration_Kinds:

-- A _Loop_Par anet er _Speci fication

-- An_Entry_I ndex_Speci fication

-- Returns Definition_Kinds:
-- A Discrete_Subtype_Definition

e = T L
--| ER A_Procedure_Decl aration - 6.1

--|CR

--]CR Child elements returned by:

--|CR function Nanes

--|CR function Paranmeter_Profile
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function Paraneter_Profile (Declaration : in Asis.Declaration)
return Asis. Paraneter_Specification_List;

-- Declaration - Specifies the subprogramor entry declaration to query

-- Returns a |list of paranmeter specifications in the fornmal part of the
-- subprogramor entry declaration, in their order of appearance.

-- Returns a Nil _Elenment_List if the subprogramor entry has no
-- paraneters.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inmplenmentations normalize all multiple name paraneter specifications into
-- an equival ent sequence of correspondi ng single nane paraneter

-- specifications. See Reference Manual 3.3.1(7).

-- Appropriate Declaration_Ki nds:

-- A_Procedure_Decl aration

-- A Function_Decl aration

-- A_Procedur e_Body_Decl aration

-- A _Functi on_Body_Decl arati on

-- A Procedure_Renam ng_Decl arati on
-- A _Functi on_Renami ng_Decl arati on
-- An_Entry_Decl aration

-- An_Entry_Body_Decl aration

-- A_Procedure_Body_Stub

-- A _Functi on_Body_Stub

-- A_Ceneric_Function_Decl aration
-- A Generic_Procedure_Decl aration
-- A _Formal _Function_Decl aration
-- A Formal _Procedure_Decl aration

-- Returns Decl aration_Kinds:
-- A_Paranet er _Speci fication

R A Function_Decl aration - 6.1

Q

CR

CR Child el ements returned by:
CR functi on Narmes

CR function Paraneter_Profile
CR function Result_Profile

function Result_Profile (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the function declaration to query

-- Returns the subtype mark expression for the return type for any function
-- declaration.

-- Appropriate Declaration_Kinds:

-- A Function_Decl aration

-- A_Functi on_Body_Decl arati on

-- A _Functi on_Body_Stub

-- A_Functi on_Renani ng_Decl ar ati on
-- A Generic_Function_Decl aration
-- A_Formal _Function_Decl aration

-- Returns Expression_Kinds:

-- An_ldentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference
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T = =
--| ER A_Par anet er _Speci fication - 6.1

-] CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Decl aration_Subtype_Mark

--|CR function Initialization_Expression

o
--| ER A Procedure_Body_Declaration - 6.3

--|CR

CR Child el ements returned by:
CR function Nanes
CR function Paraneter_Profile
--|CR function Body_Decl arative_ltens
CR function Body_Statenents
CR function Body_Exception_Handl ers
CR function Body_Bl ock_St at enent - obsol escent, not recommended

function Body_Declarative_ltens (Declaration : in Asis.Declaration;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis. El ement _List;

-- Declaration - Specifies the body declaration to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of all basic declarations, representation specifications,
-- use clauses, and pragmas in the declarative part of the body, in their
-- order of appearance.

-- Returns a Nil _Element_List if there are no declarative_itemor pragma el enents.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inmplementations normalize all nulti-nane declarations into an

-- equival ent sequence of corresponding single nane object declarations.
-- See Reference Manual 3.3.1(7).

-- Appropriate Declaration_Kinds:

-- A _Function_Body_Decl aration
-- A_Procedur e_Body_Decl arati on
-- A Package_Body_Decl arati on
-- A _Task_Body_Decl arati on

-- An_Entry_Body_Decl aration

-- Returns El ement _Ki nds:
-- A Pragma

-- A Decl aration

-- A _Cl ause

function Body_Statenents (Declaration : in Asis.Declaration;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis. Statenent_List;

-- Declaration - Specifies the body declaration to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of the statements and pragnas for the body, in
-- their order of appearance.

-- Returns a NIl _Element_List if there are no statenents or pragnas.

121



ISO/IEC 15291:1998(E) © ISO/IEC

-- Appropriate Declaration_Ki nds:

-- A_Functi on_Body_Decl arati on
-- A _Procedur e_Body_Decl aration
-- A_Package_Body_Decl ar ati on
-- A Task_Body_Decl arati on

-- An_Entry_Body_Decl arati on

-- Returns El ement _Ki nds:
-- A Pragnma
-- A St at enent

function Body_Exception_Handl ers (Declaration : in Asis.Declaration;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis. Exception_Handl er_List;

-- Declaration - Specifies the body declaration to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of the exception_handler elenents of the body, in their order of
-- appearance.

-- The only pragmas returned are those following the reserved word "exception"
-- and preceding the reserved word "when" of first exception handler.

-- Returns a Nil_Elenment_List if there are no exception_handl er or pragma el ements.

-- Appropriate Declaration_Ki nds:

-- A_Functi on_Body_Decl arati on
-- A _Procedure_Body_Decl aration
-- A_Package_Body_Decl ar ati on
-- A Task_Body_Decl arati on

-- An_Entry_Body_Decl arati on

-- Returns El ement _Ki nds:
-- An_Excepti on_Handl er
-- A Pragma

ER
--| ER A _Function_Body_Declaration - 6.3

Child el ements returned by:
function Nanes
function Paraneter_Profile
function Result_Profile
function Body_Decl arative_ltens
function Body_Statenents
function Body_Exception_Handl ers
function Body_Bl ock_St at enent - obsol escent, not recommended

933393939

-- Function Body_Bl ock_Statenment is a new query that supplies the

-- equival ent conbined functionality of the replaced queries:

-- Subprogram Body_Bl ock, Package_Body_Bl ock, and Task_Body_BI ock.

-- Use of the query Body_Bl ock_Statenent is not reconmended in new prograns.
-- This functionality is redundant with the queries Body_Decl arative_ltenmns,
-- Body_Statenents, and Body_Exception_Handl ers.

function Body_Bl ock_Statenent (Declaration : in Asis.Declaration)
return Asis. Statement;

-- Declaration - Specifies the programunit body to query

-- Returns a block statement that is the structural equivalent of the body.
-- The block statement is not Is_Part_O _Inplicit. The block includes
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-- the declarative part, the sequence of statenents, and any exception
-- handl ers.

-- Appropriate Declaration_Kinds:

-- A _Function_Body_Decl arati on
-- A_Procedur e_Body_Decl arati on
-- A Package_Body_Decl arati on
-- A _Task_Body_Decl arati on

-- An_Entry_Body_Decl arati on

-- Returns Statenent_Kinds:
-- A_Bl ock_St at enent

AN Application Note:

2

AN not recommended in new prograns.

function |s_Nane_Repeat ed
(Declaration : in Asis.Declaration) return Bool ean;

-- Declaration - Specifies the declaration to query

-- Returns True if the name of the declaration is repeated after the "end

-- which term nates the declaration.
-- Returns Fal se for any unexpected El enent.

-- Expected Decl arati on_Ki nds:

-- A Package_Decl aration

-- A_Package_Body_Decl ar ati on

-- A _Procedur e_Body_Decl aration
-- A_Functi on_Body_Decl arati on
-- A Generic_Package_Decl aration
-- A _Task_Type_Decl aration

-- A _Singl e_Task_Decl aration

-- A _Task_Body_Decl arati on

-- A Protected_Type_Decl aration
-- A_Single_Protected_Decl aration
-- A Protected_Body_Decl aration
-- An_Entry_Body_Decl arati on

function Correspondi ng_Decl aration
(Declaration : in Asis.Declaration)
return Asis. Declaration;

function Correspondi ng_Decl aration
(Declaration : in Asis.Declaration;
The_Context : in Asis.Context)
return Asis. Decl aration;

-- Declaration - Specifies the specification to query
-- The_Cont ext - Specifies a Context to use

-- Returns the corresponding specification of a subprogram package, or task
-- body declaration. Returns the expanded generic specification tenplate for

-- generic instantiations. The argunment can be a Unit_Declaration froma

-- Conpilation_Unit, or, it can be any appropriate body declaration from any

-- declarative context.

Al
AN This function is an obsol escent feature retained for conpatibility with
AN ASIS 83. It is never called by Traverse_Element. Use of this query is
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-- These two function calls will always produce identical results:

-- Decl 2 : = Correspondi ng_Decl arati on (Decl1);
-- Decl 2 : = Correspondi ng_Decl arati on
-- (Decl 1, Enclosing_Context ( Enclosing_Conpilation_Unit ( Decll)));

-- If a specification declaration is given, the sane el enent is returned,
-- unless it is a generic instantiation or an inherited subprogram decl aration
-- (see bel ow).

-- |If a subprogramrenam ng declaration is given:
-- a) in case of renam ng-as-declaration, the sane el enent is returned,

-- b) in case of renam ng-as-body, the subprogram decl aration conpleted
-- by this subprogramrenaning declaration is returned.
-- (Reference Manual, 8.5.4(1))

-- Returns a Nil_Elenment if no explicit specification exists, or the
-- declaration is the proper body of a subunit.

-- The parameter The_Context is used to |locate the correspondi ng specification
-- within a particular Context. The_Context need not be the Encl osing_Cont ext
-- of the Declaration. Any non-Nil result will always have The_Cont ext

-- as its Enclosing_Context. This inplies that while a non-Ni|l result nay be
-- Is_Equal with the argurment, it will only be Is_ldentical if the

-- Encl osing_Context of the Declaration is the sane as the paraneter

-- The_Cont ext.

-- If a generic instantiation is given, the expanded generic specification
-- tenplate representing the instance is returned and |Is_Part_Of _| nstance.
-- For exanple, an argunment that is A Package_Instantiation, results in a

-- value that is A Package_Declaration that can be analyzed with all

-- appropriate queries.

-- Retuns the declaration of the generic child unit corresponding to an
-- inmplicit generic child unit specification. Reference Manual 10.1.1(19).

-- The Encl osing_El ement of the expanded specification is the generic
-- instantiation. The Enclosing_Conpilation_Unit of the expanded tenplate is
-- that of the instantiation.

-- If an inherited subprogramdeclaration is given, the specification
-- returned is the one for the user-defined subprogramfrom which the
-- argunment was ultimately inherited.

-- Appropriate Declaration_Kinds returning a specification:
-- A Function_Body_Decl aration

-- A _Functi on_Renami ng_Decl arati on (renanm ng-as-body)
-- A Function_Body_St ub

-- A Function_Instantiation

-- A Package_Body_Decl arati on

-- A Package_Body_St ub

-- A Package_l nstantiation

-- A _Procedur e_Body_Decl aration

-- A _Procedure_Renam ng_Decl arati on (renani ng-as-body)
-- A _Procedure_Body_Stub

-- A Procedure_Instantiation

-- A Task_Body_Decl arati on

-- A Task_Body_St ub

-- A Protected_Body_Decl aration

-- A _Prot ect ed_Body_St ub

-- A _Fornal _Package_Decl ar ati on

-- A Formal _Package_Decl arati on_Wt h_Box

-- A _Ceneric_Package_Renam ng_Decl arati on

-- A Generic_Procedure_Renani ng_Decl aration

-- A _Generic_Function_Renanm ng_Decl arati on

-- An_Entry_Body_Decl arati on

-- Appropriate Declaration_Kinds returning the argunent Decl aration:
-- A Function_Decl aration

-- A Function_Renam ng_Decl arati on (renamn ng-as-decl arati on)

-- A Generic_Function_Decl aration

-- A Generic_Package_Decl aration
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-- A Generic_Procedure_Decl aration

-- A _Package_Decl arati on

-- A Package_Renani ng_Decl arati on

-- A_Procedure_Decl aration

-- A _Procedur e_Renami ng_Decl arati on (renam ng-as-decl arati on)
-- A_Singl e_Task_Decl aration

-- A Task_Type_Decl aration

-- A _Protected_Type_Decl aration

-- A Single_Protected_Decl aration

-- A_Ceneri c_Package_Renam ng_Decl arati on
-- A Generic_Procedure_Renanm ng_Decl arati on
-- A_Ceneric_Function_Renam ng_Decl aration
-- An_Entry_Decl aration

-- Returns Decl aration_Kinds:

-- Not _A Decl arati on

-- A Function_Decl aration

-- A Function_Renam ng_Decl arati on
-- A Generic_Function_Decl aration
-- A Generic_Package_Decl aration
-- A Generic_Procedure_Decl aration
-- A _Package_Decl arati on

-- A Package_Renani ng_Decl arati on
-- A Procedure_Decl aration

-- A _Procedur e_Renami ng_Decl aration
-- A Singl e_Task_Decl arati on

-- A Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A Single_Protected_Decl aration
-- An_Entry_Decl aration

function Correspondi ng_Body (Declaration : in Asis.Declaration)
return Asis. Decl aration;

function Correspondi ng_Body (Declaration : in Asis.Declaration;
The_Context : in Asis.Context)
return Asis. Decl aration;

-- Declaration - Specifies the specification to query
-- The_Context - Specifies a Context to use

-- Returns the corresponding body for a given subprogram package, or task
-- specification declaration. Returns the expanded generic body tenplate for
-- generic instantiations. The argument can be a Unit_Declaration froma

-- Conpilation_Unit, or, it can be any appropriate specification declaration
-- fromany declarative context.

-- These two function calls will always produce identical results:
-- Decl 2 : = Correspondi ng_Body (Decl 1);

-- Decl 2 : = Correspondi ng_Body
-- (Decl 1, Enclosing_Context ( Enclosing_Conpilation_Unit( Decll )));

-- If a body declaration is given, the same elenment is returned.
-- Returns a Nil_Element if no body exists in The_Context.

-- The paraneter The_Context is used to |ocate the corresponding specification
-- within a particular Context. The_Context need not be the Encl osi ng_Cont ext
-- of the Declaration. Any non-Nil result will always have The_Cont ext

-- as its Enclosing_Context. This inplies that while a non-Ni| result may be

-- Is_Equal with the argument, it will only be Is_ldentical if the

-- Enclosing_Context of the Declaration is the same as the paraneter

-- The_Context.

-- Implicit predefined operations (e.g., "+", "=", etc.) will not typically
-- have unit bodies. (Corresponding_Body returns a Nil_Elenent.)

-- User-defined overloads of the predefined operations will have
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-- Correspondi ng_Body val ues once the bodies have inserted into the
-- environment. The Correspondi ng_Body of an inherited subprogramis that
-- of the original user-defined subprogram

-- If a generic instantiation is given, the body representing the expanded

-- generic body tenplate is returned. (i.e., an argunent that is

-- A Package_Instantiation, results in a value that is

-- A Package_Body_Decl aration that can be analyzed with all appropriate ASIS queries).

-- Returns a Nil_Elenment if the body of the generic has not yet been conpiled
-- or inserted into the Ada Environnent Context.

-- The Encl osing_El erent of the expanded body is the generic instantiation. The
-- Enclosing_Conpilation_Unit of the expanded tenplate is that of the instantiation.

-- Returns Nil_Element for an inplicit generic child unit specification.
-- Reference Manual 10.1.1(19).

-- Returns A Pragma if the Declaration is conpleted by pragna |nport.

-- Appropriate Declaration_Kinds returning a body:
-- A_Function_Decl aration

-- A Function_Instantiation

-- A Generic_Package_Decl aration

-- A Generic_Procedure_Decl aration

-- A Generic_Function_Decl aration

-- A Package_Decl aration

-- A Package_l nstantiation

-- A Procedure_Decl aration

-- A Procedure_Instantiation

-- A _Singl e_Task_Decl aration

-- A Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A Singl e_Protected_Decl aration

-- A _Fornal _Package_Decl arati on

-- A Formal _Package_Decl arati on_Wt h_Box

-- An_Entry_Declaration (restricted to protected entry)

-- Appropriate Declaration_Kinds returning the argunent Decl aration:
-- A Function_Body_Decl aration

-- A _Functi on_Body_Stub

-- A Function_Renam ng_Decl arati on

-- A Package_Body_Decl arati on

-- A Package_Body_St ub

-- A Package_Renani ng_Decl arati on

-- A Procedure_Body_Decl aration

-- A _Procedur e_Renam ng_Decl aration

-- A _Procedure_Body_St ub

-- A Task_Body_Decl arati on

-- A Task_Body_St ub

-- A Protected_Body_Decl aration

-- A Protect ed_Body_Stub

-- A _Ceneric_Package_Renam ng_Decl arati on
-- A Generic_Procedure_Renani ng_Decl aration
-- A _Generic_Function_Renanm ng_Decl arati on
-- An_Entry_Body_Decl arati on

-- Returns Decl aration_Kinds:

-- Not _A Decl aration

-- A Function_Body_Decl aration

-- A _Functi on_Body_Stub

-- A Function_Renam ng_Decl arati on
-- A Package_Body_Decl arati on

-- A Package_Body_St ub

-- A _Procedure_Body_Decl aration

-- A Procedure_Renam ng_Decl arati on
-- A _Procedure_Body_Stub

-- A Task_Body_Decl aration

-- A Task_Body_St ub

-- A Protected_Body_Decl aration

-- A Protected_Body_Stub

-- An_Entry_Body_Decl arati on
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Ret urns El enent _Ki nds:
Not _An_El enment
A Decl aration
A Pragma

function Correspondi ng_Subprogram Derivation
(Declaration : in Asis.Declaration)
return Asis. Declaration;

Decl aration - Specifies an inplicit inherited subprogram decl aration

Returns the subprogram decl aration fromwhich the given inplicit inherited
subprogram argunment was inherited. The result can itself be an inplicitly
i nherited subprogram

Appropriate El ement _Ki nds:
A Decl aration

Appropri ate Decl arati on_Ki nds:
A_Function_Decl aration
A Procedure_Decl aration

Ret urns El enent _Ki nds:
A _Decl aration

Ret urns Decl ar ati on_Ki nds:
A _Functi on_Body_Decl arati on
A_Function_Decl aration
A_Functi on_Renam ng_Decl arati on
A_Procedure_Body_Decl arati on
A Procedure_Decl aration
A_Procedur e_Renamni ng_Decl arati on

Rai ses ASI S_| nappropri ate_El enent for a subprogram decl aration that is not
Is_Part_O _Inherited.

function Correspondi ng_Type (Declaration : in Asis.Declaration)
return Asis.Type_Definition;

Decl aration - Specifies the subprogramdeclaration to query

Returns the type definition for which this entity is an inplicit
declaration. The result will often be a derived type. However, this query
al so works for declarations of predefined operators such as "+" and "=".

Rai ses ASI S | nappropriate_Elenent if the argunent is not an inplicit
declaration resulting fromthe declaration of a type.

Appropriate El ement _Ki nds:
A Decl aration

Appropri ate Decl arati on_Ki nds:
A_Function_Decl aration
A Procedure_Decl aration

Returns Definition_Kinds:
A _Type_Definition
A Formal _Type_Definition

ISO/IEC 15291:1998(E)
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function Correspondi ng_Equal ity_QOperator
(Declaration : in Asis.Declaration) return Asis.Declaration;

-- Declaration - Specifies an equality or an inequality operator declaration
-- If given an explicit Declaration of "=" whose result type is Bool ean:

-- - Returns the conplinmentary inplicit "/=" operator declaration.

-- - Returns a Nil_Element if the Ada inplenmentation has not defined an

-- inplicit "/=" for the "=". Inplenentations of this sort will transform
-- a A/ =B expression into a NOT(A=B) expression. The function call

-- representing the NOT operation is Is_Part_O _Inplicit in this case.

-- If given an inplicit Declaration of "/=" whose result type is Bool ean:

-- - Returns the conplinmentary explicit "=" operator declaration.
-- Returns a Nil_Elenment for any other function declaration.

-- Appropriate Declaration_Kinds:
-- A_Function_Decl aration

-- Returns Declaration_Kinds:
-- A Function_Decl aration

R A Package_Decl aration - 7.1

S

CR

CR Child elements returned by:

CR function Nanes

CR function Visible_Part_Declarative_ltens
CR function Private_Part_Declarative_ltens

function Visible_Part_Declarative_ltens
(Decl aration : in Asis.Declaration;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis.Declarative_|temList;

-- Declaration - Specifies the package to query
-- Include_Pragmas - Specifies whether pragmas are to be returned

-- Returns a list of all basic declarations, representation specifications,
-- use clauses, and pragmas in the visible part of a package, in their order
-- of appearance.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inmplementations normalize all multi-name object declarations into an
-- equival ent sequence of corresponding single nane object declarations.
-- See Reference Manual 3.3.1(7).

-- Appropriate Declaration_Kinds:
-- A _Ceneric_Package_Decl arati on
-- A_Package_Decl arati on

-- Returns El ement _Ki nds:
-- A Decl aration

-- A Pragnma

-- A C ause
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function Is_Private_Present
(Declaration : in Asis.Declaration) return Bool ean;

-- Declaration - Specifies the declaration to query

-- Returns True if the argument is a package specification which has a reserved
-- word "private" which marks the beginning of a (possibly enpty) private part.

-- Returns Fal se for any package specification without a private part.
-- Returns Fal se for any unexpected El enent.

-- Expected El ement _Ki nds:
-- A Decl aration

-- Expected Decl arati on_Ki nds:
-- A _Ceneri c_Package_Decl aration
-- A Package_Decl aration

function Private_Part_Declarative_ltens
(Decl aration : in Asis.Declaration;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis.Declarative_ltemList;

-- Declaration - Specifies the package to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of all basic declarations, representation specifications,
-- use clauses, and pragmas in the private part of a package in their order of
-- appearance.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inmplementations normalize all nulti-nane object declarations into an
-- equival ent sequence of corresponding single nane object declarations.
-- See Reference Manual 3.3.1(7).

-- Appropriate Declaration_Kinds:
-- A Ceneric_Package_Decl aration
-- A _Package_Decl arati on

-- Returns El ement _Ki nds:
-- A Decl aration

-- A Pragnma

-- A Cl ause

S o
--| ER A_Package_Body_Decl aration - 7.2

CR
--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Body_Declarative_ltens

--|CR function Body_Statenents

--|CR function Body_Exception_Handl ers

--|CR function Body_Bl ock_St at enent - obsol escent, not reconmended

B T o 0
--|ER A Private_Type_Decl aration - 7.3

--|ER A _Private_Extension_Declaration - 7.3

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Discrimnant_Part

--|CR function Type_Decl aration_Vi ew

B T o 0

--| ER An_nj ect _Renam ng_Decl aration - 8.5.1
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| CR
|CR Child elements returned by:
--|CR function Nanes
| CR function Decl aration_Subtype_Mark
| CR function Renaned_Entity

function Renaned_Entity (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the renane declaration to query

-- Returns the name expression that follows the reserved word "renanes" in the
-- renam ng decl arati on.

-- Appropriate Declaration_Kinds:

-- An_Excepti on_Renani ng_Decl arati on

-- A _Functi on_Renami ng_Decl arati on

-- An_Qbj ect _Renani ng_Decl ar ati on

-- A _Package_Renani ng_Decl arati on

-- A_Procedur e_Renam ng_Decl arati on

-- A _Ceneric_Package_Renanm ng_Decl arati on
-- A_Ceneri c_Procedure_Renam ng_Decl arati on
-- A _Generic_Function_Renanm ng_Decl arati on

-- Returns El ement _Ki nds:
-- An_Expr essi on

B T o 0
--| ER An_Excepti on_Renam ng_Declaration - 8.5.2

--| ER A_Package_Renam ng_Decl arati on - 853

--|CR

--|CR Child el enments returned by:

--|CR function Nanes

--|CR function Renaned_Entity

R o T N N N N N N
--| ER A_Procedure_Renani ng_Decl aration - 8.5.4

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Paraneter_Profile

--|CR function Renaned_Entity

T = =

--| ER A_Function_Renam ng_Declaration - 8.5.4

Child el ements returned by:
functi on Names
function Paraneter_Profile
function Result_Profile
--|CR function Renaned_Entity

33939

--| ER A _Generi c_Package_Renam ng_Decl arati on - 8.5.5
--| ER A_Ceneric_Procedure_Renam ng_Decl aration - 8.5.5
--| ER A _Generic_Functi on_Renam ng_Declaration - 8.5.5

Child el ements returned by:
function Nanes
function Renaned_Entity

function Correspondi ng_Base_Entity (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the rename declaration to query
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-- The base entity is defined to be the renaned entity that
-- defined by another renam ng declaration.

-- If the name following the reserved word “renames” is itself declared

-- by a previous renaming_declaration, then this query unwinds the renamings
-- by recursively operating on the previous renaming_declaration.

-- Otherwise, the name following the reserved word “renames” is returned.
-- Appropriate Declaration_Kinds:

-~ An_Object_Renaming_Declaration

-- An_Exception_Renaming_Declaration

-~ A_Procedure_Renaming_Declaration

-~ A_Function_Renaming_Declaration

-- A _Package_Renaming_Declaration

-~ A_Generic_Package_Renaming_Declaration

- A_Generic_Procedure_Renaming_Declaration

-~ A_Generic_Function_Renaming_Declaration

-- Returns Element_Kinds:
- An_Expression

-|ER
--|ER A_Task_Type_Declaration - 9.1
--|ICR

--|CR Child elements returned by:

--|CR function Names

--|CR function Discriminant_Part
--|CR function Type_Declaration_View
--|ER
--|ER A_Single_Task_Declaration - 9.1
-|CR

--|CR Child elements returned by:

--|CR function Names

--|CR function Object_Declaration_View
--|ER
--|ER A_Task_Body_Declaration - 9.1

-|CR

--|CR Child elements returned by:

--|CR function Names

--|CR function Body_Declarative_ltems

--|CR function Body_Statements

--|CR  function Body_Exception_Handlers

--|CR function Body_Block_Statement - obsolescent, not recommended
-|ER
--|ER A_Protected_Type_Declaration - 9.4
--|ICR

--|CR Child elements returned by:

--|CR function Names

--|CR function Discriminant_Part

--|CR function Type_Declaration_View
--|ER
--|ER A_Single_Protected_Declaration - 9.4
-|CR

--|CR Child elements returned by:

--|CR function Names

--|CR function Object_Declaration_View
--|ER
--|ER A_Protected_Body_Declaration - 9.4
-|CR

--|CR Child elements returned by:

--|CR function Names

--|CR function Protected_Operation_ltems

--15.36 function Protected_Operation_Items

function Protected_Operation_ltems
(Declaration :in Asis.Declaration;
Include_Pragmas : in Boolean := False)
return Asis.Declaration_List;

is not

ISO/IEC 15291:1998(E)

itself

131



ISO/IEC 15291:1998(E)

© ISO/IEC

-- Declaration - Specifies the protected_body declaration to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of protected_operation_itemand pragna el enents of the

-- protected_body, in order of appearance.

-- Returns a Nil_Element_List if there are no itens or pragnas.

-- Appropriate Declaration_Kinds:
-- A Protected_Body_Decl aration

-- Returns El ement _Ki nds:
-- A Pragma

-- A Decl aration

-- A Cl ause

-- Returns Decl arati on_Ki nds:

-- A Procedure_Decl aration

-- A_Function_Decl aration

-- A _Procedur e_Body_Decl aration
-- A_Functi on_Body_Decl aration
-- An_Entry_Body_Decl aration

-- Returns O ause_Ki nds:
-- A Representation_C ause

_Entry_Declaration - 9.5.2

g z

CR

CR Child el ements returned by:

CR function Nanes

CR function Entry_Fam ly_Definition
CR function Paraneter_Profile

function Entry_Family_Definition (Declaration :

in Asis.Declaration)
return Asis.Discrete_Subtype_Definition;

-- Declaration - Specifies the entry declaration to query

-- Returns the Discrete_Subtype_Definition elenment for the entry famly of

-- an entry_decl aration.

-- Returns a Nil_Elenment if the entry_declaration does not define a famly

-- of entries.

-- Appropriate Declaration_Ki nds:
-- An_Entry_Decl aration

-- Returns Definition_Kinds:
-- Not _A Definition
-- A Discrete_Subtype_Definition

ER
--|ER An_Entry_Body_Decl aration - 9.5.2

Child el ements returned by:
function Nanes
function Entry_l ndex_Specification
function Paraneter_Profile
function Entry_Barrier
function Body_Decl arative_ltens
function Body_Statenents
function Body_Exception_Handl ers
function Body_Bl ock_St at enent -

3933393939
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function Entry_I ndex_Specification (Declaration : in Asis.Declaration)
return Asis.Declaration;

-- Declaration - Specifies the entry body declaration to query

-- Returns the An_Entry_I ndex_Specification elenent of an entry body
-- declaration.

-- Returns a Nil_Elerment if the entry does not declare any
-- An_Entry_Il ndex_Specification el enent.

-- Appropriate Declaration_Kinds:

-- An_Entry_Body_Decl aration

-- Returns Decl aration_Kinds:

-- Not _A Decl arati on

-- An_Entry_I ndex_Speci fication

function Entry_Barrier (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the entry body declaration to query

-- Returns the expression follow ng the reserved word "when" in an entry body decl aration.
-- Appropriate Declaration_Kinds:

-- An_Entry_Body_Decl arati on

-- Returns El ement _Ki nds:

-- An_Expr essi on

B T o
--|ER A Procedure_Body_Stub - 10.1.3

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Paraneter_Profile

B T o
--| ER A _Function_Body_Stub - 10.1.3

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Paraneter_Profile

--|CR function Result_Profile

B S T e e N N N N N N N N N N
--| ER A_Package_Body_St ub - 10.1.3

--| ER A _Task_Body_Stub - 10.1.3

--|ER A Protected_Body_Stub - 10.1.3

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

function Correspondi ng_Subunit (Body_Stub : in Asis.Declaration)
return Asis. Declaration;

function Correspondi ng_Subunit (Body_Stub : in Asis.Declaration;

The_Context : in Asis.Context)
return Asis.Declaration;
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-- Body_Stub
-- The_Cont ext

- Specifies the stub to query
- Specifies a Context to use to |ocate the subunit

-- Returns the Unit_Declaration of the subunit conpilation unit corresponding
-- to the body stub.

-- Returns a Nil _Elenent if the subunit does not exist in The_Context.

-- These two function calls will always produce identical results:

-- Decl 2 :
-- Decl 2 :

Cor respondi ng_Subunit (Decl 1);
Cor r espondi ng_Subuni t
(Decl 1, Encl osing_Context ( Encl osing_Conpilation_Unit( Decll)));

-- The paraneter The_Context is used to |ocate the correspondi ng subunit body.

-- Any non-Ni |

result will always have The_Context as its Encl osing_Context.

-- Appropriate Declaration_Kinds:
-- A _Functi on_Body_Stub

-- A_Package_Body_St ub

-- A _Procedure_Body_Stub

-- A Task_Body_St ub

-- A Protected_Body_Stub

-- Returns Decl aration_Kinds:

-- Not _A Decl arati on

-- A _Function_Body_Decl aration
-- A_Package_Body_Decl arati on
-- A _Procedure_Body_Decl aration
-- A _Task_Body_Decl arati on

-- A Protected_Body_Decl aration

function I's_Subunit (Declaration : in Asis.Declaration) return Bool ean;

-- Declaration - Specifies the declaration to query

-- Returns True if the declaration is the proper_body of a subunit.

-- Returns Fal se for any unexpected El enent.

-- Equivalent to:

-- Decl aration = Unit_Decl aration(Encl osi ng_Conpil ation_Unit (Declaration))
-- and Unit_Ki nd(Encl osing_Conpilation_Unit (Declaration)) in A Subunit.

-- Expected Decl aration_Kinds:

-- A _Procedure_Body_Decl arati on
-- A_Functi on_Body_Decl arati on
-- A _Package_Body_Decl arati on
-- A_Task_Body_Decl arati on

-- A Protected_Body_Decl aration

function Correspondi ng_Body_Stub (Subunit : in Asis.Declaration)
return Asis. Declaration;
function Correspondi ng_Body_Stub (Subunit : in Asis.Declaration;
The_Context : in Asis.Context)

return Asis.Declaration;

-- Subunit
-- The_Cont ext
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-- Returns the body stub declaration located in the subunit’s parent unit.
-- Returns a Nil_Element if the parent unit does not exist in The_Context.
-- These two function calls will always produce identical results:

-- Decl 2 : = Correspondi ng_Body_Stub (Decl1);

-- Decl 2 : = Correspondi ng_Body_St ub
-- (Decl 1, Enclosing_Context ( Enclosing_Conpilation_Unit( Decll)));

-- The paraneter The_Context is used to |ocate the correspondi ng parent body.
-- Any non-Nil result will always have The_Context as its Encl osi ng_Cont ext.

-- Appropriate Declaration Kinds:

-- (1's_Subunit(Declaration) shall also be True)
-- A _Function_Body_Decl aration

-- A_Package_Body_Decl ar ati on

-- A _Procedur e_Body_Decl aration

-- A _Task_Body_Decl arati on

-- A Protected_Body_Decl aration

-- Returns Decl aration_Kinds:
-- Not _A Decl arati on

-- A _Functi on_Body_Stub
-- A Package_Body_St ub
-- A _Procedure_Body_Stub
-- A Task_Body_St ub

-- A Protected_Body_Stub

o
--| ER An_Exception_Declaration - 11.1

--|CR

--|CR Child elenents returned by:

--|CR function Nanes

T = =
--| ER A _Choi ce_Par anet er _Specification - 11.2

CR
--|CR Child el ements returned by:
CR function Nanes

B o e R e N N N N N N N
--| ER A_Ceneric_Procedure_Declaration - 12.1

Child el enents returned by:
function Generic_Formal _Part
functi on Names
function Paraneter_Profile

33939

function CGeneric_Fornal _Part
(Decl aration : in Asis.Declaration;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis. El ement _List;

-- Declaration - Specifies the generic declaration to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of generic formal paraneter declarations, use clauses,
-- and pragmas, in their order of appearance.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inplenmentations normalize all nulti-nane object declarations into an
-- equival ent sequence of corresponding single nane object declarations.
-- See Reference Manual 3.3.1(7).

-- Appropriate Declaration_Ki nds:

-- A _Ceneri c_Package_Decl aration
-- A Generic_Procedure_Decl aration
-- A_Ceneric_Function_Decl aration
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-- Returns El ement _Ki nds:
-- A Pragnma

-- A Decl aration

-- A Cl ause

-- Returns Decl aration_Kinds:

-- A_Formal _Cbj ect _Decl aration

-- A Fornal _Type_Decl aration

-- A_Formal _Procedure_Decl aration

-- A Formal _Function_Decl aration

-- A_For mal _Package_Decl ar ati on

-- A _For nmal _Package_Decl ar ati on_W t h_Box

-- Returns O ause_Ki nds:
-- A Use_Package_d ause
-- A Use_Type_d ause

S o
--| ER A _Generic_Function_Declaration - 12.1

3

--|CR Child elenents returned by:

--|CR function Generic_Formal _Part

--|CR functi on Narmes

--|CR function Paraneter_Profile

--|CR function Result_Profile

B o T N N N N N N N N N N N
--| ER A_Ceneric_Package_Declaration - 12.1

--|CR

--|CR Child elenents returned by:

--|CR function Generic_Formal _Part

--|CR functi on Names

--|CR function Visible Part_Declarative_ltens

--|CR function Private_Part_Declarative_ltens

B o e R e N N N N N N N
--| ER A_Package_lnstantiation - 12.3

--|ER A Procedure_lnstantiation - 12.3
--|ER A_Function_lnstantiation - 12.3

--|CR

--|CR Child elenents returned by:
--|CR function Nanes

--|CR function Generic_Unit_Nane
--|CR function Generic_Actual _Part

-- Instantiations can al ways be analyzed in terns of the generic actual

-- paraneters supplied with the instantiation. A generic instance is a copy
-- of the generic unit, and while there is no explicit (textual) specification
-- in the programtext, an inplicit specification and body, if there is one,
-- with the generic actual paraneters is inplied.

-- To analyze the inplicit instance specification or body of a generic
-- instantiation:

-- - Use Corresponding_Declaration to return the inplicit expanded
-- specification of an instantiation.

-- - Use Corresponding_Body to return the inplicit body of an instantiation.
-- - Then analyze the specification or body with any appropriate queries.

-- To analyze the explicit generic specification or body referenced by a
-- generic instantiation:

-- - Use Generic_Unit_Narme to obtain the nane of the generic unit.
-- - Then use Correspondi ng_Nanme_Decl aration to get to the generic declaration.

-- - Then use Corresponding_Body to get to the body of the generic declaration.
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function Generic_Unit_Nane (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the generic instantiation to query
-- Returns the name following the reserved word "new” in the generic

-- instantiation. The name denotes the generic package, generic procedure, or

-- generic function that is the template for this generic instance.

-- Appropriate Declaration_Kinds:

-~ A_Function_Instantiation

--  A_Package_lInstantiation

-~ A_Procedure_Instantiation

-~ A_Formal_Package_Declaration

-- A _Formal_Package_Declaration_With_Box

-- Returns Expression_Kinds:
-~ An_ldentifier

-~ An_Operator_Symbol

--  A_Selected_Component

--15.45 function Generic_Actual_Part

function Generic_Actual_Part (Declaration : in Asis.Declaration;
Normalized : in Boolean := False)
return Asis.Association_List;

-- Declaration - Specifies the generic_instantiation to query
-- Normalized - Specifies whether the normalized form is desired

-- Returns a list of the generic_association elements of the instantiation.

-- Returns a Nil_Element_List if there are no generic_association elements.
-- An unnormalized list contains only explicit associations ordered as they

-- appear in the program text. Each unnormalized association has an optional
-- generic_formal_parameter_selector_name and an

-- explicit_generic_actual_parameter component.

-- A normalized list contains artificial associations representing all

-- explicit and default associations. It has a length equal to the number of

-- generic_formal_parameter_declaration elements of the generic_formal_part of the
-- template. The order of normalized associations matches the order of the
-- generic_formal_parameter_declaration elements.

-- Each normalized association represents a one-on-one mapping of a

-- generic_formal_parameter_declaration to the explicit or default expression
-- or name. A normalized association has:

-- - one A_Defining_Name component that denotes the

-- generic_formal_parameter_declaration, and

-- - one An_Expression component that is either:

- the explicit_generic_actual_parameter,

- adefault_expression, or

-- adefault_name from the generic_formal_parameter_declaration or

- an implicit naming expression which denotes the actual subprogram
-- selected at the place of instantiation for a formal subprogram

-- having A_Box_Default.

-- Appropriate Declaration_Kinds:

-~ A_Function_Instantiation

-- A _Package_lInstantiation

-~ A_Procedure_Instantiation

-- A _Formal_Package_Declaration
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-- Returns Associ ati on_Ki nds:
-- A Generic_Association

--| IR I npl ement ati on Requirenents:

--]IR

--| IR Normal i zed associations are Is_Nornalized and Is_Part_O _Inplicit.

--| IR Normal i zed associ ations provided by default are |s_Defaulted_Association.

--| IR Normal i zed associ ations are never |s_Equal to unnornalized associ ations.

--| 1P I npl erent ati on Perm ssi ons:

--]1P

--| 1P An inplenmentati on may choose to always include default paraneters inits

--|IP internal representation.

--]1P

--|1P An inplenmentation may al so choose to nornalize its representation

--]IP to use the defining_identifier element rather than the

--| 1P generic_formal _paraneter_sel ector_name el enents.

--]1P

--]IP In either case, this query will return Is_Nornalized associations even if

--|1P Normalized is False, and the query Generic_Actual _Part_Nornalized will

--|1P return True.

T = = T
--| ER A_Formal _Obj ect _Declaration - 12.4

--|CR

--|CR Child elenents returned by:

--|CR functions Nanes, Declaration_Subtype_Mrk, Initialization_Expression

B o T N N N N N N N N N N N
--| ER A_Formal _Type_Declaration - 12.5

--|CR

--|CR Child elenents returned by:

--|CR functions Nanes, Discrimnant_Part, Type_Declaration_View

B T o
--| ER A _Formal _Procedure_Declaration - 12.6

--|CR

--|CR Child el ements returned by:

--|CR functions Nanes, function Paraneter_Profile, function Formal _Subprogram Defaul t

functi on Formal _Subprogram Def aul t
(Declaration : in Asis.Generic_Formal _Paraneter)
return Asis. Expression;

-- Declaration - Specifies the generic formal subprogram declaration to query

-- Returns the name appearing after the reserved word
-- formal subprogram decl aration.

is" in the given generic

-- Appropriate Declaration_Kinds:
-- A_Formal _Functi on_Decl aration
-- A Fornmal _Procedure_Decl aration

-- Appropriate Subprogram Def aul t_Ki nds:
-- A Nanme_Def aul t

-- Returns El ement _Ki nds:
-- An_Expressi on

R A _Formal _Function_Decl aration - 12.6

S

ild elements returned by:
functions Names, function Paranmeter_Profile, Result_Profile,
and For mal _Subpr ogr am Def aul t
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S o
--| ER A_Formal _Package_Decl aration - 12.7

--|CR

--|CR Child el ements returned by:

--|CR functions Nanes, Ceneric_Unit_Nane, and Generic_Actual _Part

T = = T
--| ER A_Formal _Package_Decl aration_Wth_Box - 12.7

--|CR

--|CR Child el ements returned by:

--|CR functions Nanes and Ceneric_Unit_Nane

function Correspondi ng_CGeneric_El ement (Reference : in Asis.Elenent)
return Asis. Defining_Naneg;

-- Reference - Specifies an expression that references an entity decl ared
-- within the inplicit specification of a generic instantiation,
-- or, specifies the defining name of such an entity.

-- Gven areference to sone inplicit entity, whose declaration occurs within
-- an inplicit generic instance, returns the corresponding entity name

-- definition fromthe generic tenplate used to create the generic instance.
-- (Reference Manual 12.3 (16))

-- Returns the first A Defining_Name, fromthe generic tenplate, that
-- corresponds to the entity referenced.

-- Returns a Nil_Elenment if the argunment does not refer to an entity declared
-- as a conmponent of a generic package instantiation. The entity name can

-- refer to an ordinary declaration, an inherited subprogram declaration, or a
-- predefined operator declaration.

-- Appropriate Element_Kinds:
-- A_Defi ni ng_Nane
-- An_Expressi on

-- Appropriate Expression_Kinds:
-- An_ldentifier

-- An_Qper at or _Synbol

-- A Character_Literal

-- An_Enureration_Literal

-- Returns El ement _Ki nds:
-- Not _An_El enment
-- A _Defi ni ng_Nane

function Is_D spatching_Operation (Declaration : in Asis.Elenent)
return Bool ean;

-- Declaration - Specifies the declaration to query.

-- Returns True if the declaration is a primtive subprogramof a tagged type.
-- Returns Fal se for any unexpected argunent.

-- Expected El ement _Ki nds:

-- A_Procedure_Decl aration

-- A Function_Decl aration

-- A_Procedur e_Renamni ng_Decl arati on
-- A_Functi on_Renam ng_Decl arati on

end Asis. Decl arati ons;
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-- Asis.Definitions encapsul ates a set of queries that operate on A Definition
-- and An_Associ ation el enents.

function Correspondi ng_Type_Operators
(Type_Definition : in Asis. Type_Definition)
return Asis. Declaration_List;

-- Type_Definition - Specifies the type to query

-- Returns a list of operators. These include all predefined operators, and
-- all user-defined operator overloads, that have been inplicitly or
-- explicitly declared for the type. (Reference Manual 7.3.1(2))

-- This list includes only operators appropriate for the type, fromthe set:
-- and or xor = /=< <=>>=+ - &* / nod rem** abs not

-- Returns a Nil _Element_List if there are no predefined or overl oaded
-- operators for the type.

-- Returns a Nil _Elenment_List if the inplenmentati on does not provide
-- such inplicit declarations.

-- The Enclosing_Element for each inplicit declaration is the declaration (type
-- or object) that declared the type.

-- For limted private types, if a user-defined equality operator has

-- been defined, an Ada inplenmentation has two choi ces when dealing with an
-- instance of the "/=" operator. a) treat A/=B as NOI(A=B), b) inplicitly
-- create a "/=" operator. |Inplementations that take the second alternative
-- will include this inplicit inequality operation in their result.

-- Inmplementations that choose the first alternative are encouraged to hide
-- this choice beneath the ASIS interface and to "fake" an inequality

-- operation. Failing that, the function call, representing the NOT

-- operation, nmust have Is_Part_O _Inplicit = True so that an ASIS application
-- can tell the difference between a user-specified NOT(A=B) and an

-- inplenmentation-specific A/=B transformation.

-- Appropriate Definition_Kinds:
-- A _Type_Definition
-- A Formal _Type_Definition

-- Returns Declaration_Kinds:

-- A_Function_Decl aration

-- A _Functi on_Body_Decl arati on

-- A_Functi on_Body_Stub

-- A _Functi on_Renam ng_Decl arati on
-- A_Function_I nstantiation

-- A Formal _Function_Decl aration

| npl enent ati on Perm ssi ons:

The result may or may not include | anguage defined operators that have
been overridden by user-defined overloads. Operators that are totally
hidden, in all contexts, by user-defined operators nay be omtted from
the list.

Some inplenmentations do not represent all forms of inplicit
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| P decl arations such that el enents representing themcan be easily
| P provided. An inplenentation can choose whether or not to construct
IP and provide artificial declarations for inplicitly declared el ements.

R A Derived_Type_Definition - 3.4

CR
CR Child elements returned by:
CR function Parent_Subtype_Indication

R A Derived_Record_Extension_Definition - 3.4
Child el ements returned by:

function Parent _Subtype_Indication
function Record_Definition

function Parent_Subtype_I ndication
(Type_Definition : in Asis. Type_Definition)
return Asis. Subtype_Indication;

Type_Definition - Specifies the derived_type_definition to query
Returns the parent_subtype_indication follow ng the reserved word "new'.
Appropri ate Type_Ki nds:

A Derived_Type_Definition

A Derived_Record_Extension_Definition

Returns Definition_Kinds:
A_Subt ype_I ndi cation

function Record_Definition (Type_Definition : in Asis.Type_Definition)
return Asis.Definition;

Type_Definition - Specifies the definition to query
Returns the record definition of the type_definition.

Appropriate Type_Ki nds:
A _Derived_Record_Extension_Definition
A Record_Type_Definition
A _Tagged_Record_Type_Definition

Returns Definition_Kinds:
A Record_Definition
A Nul | _Record_Definition

function Inplicit_Inherited_Decl arations
(Definition : in Asis.Definition)
return Asis.Declaration_List;

Definition - Specifies the derived type to query

Returns a list of Is_Part_O _Inplicit inherited enumeration literals,

di scrimnants, conponents, protected subprograns, or entries of a
derived_type_definition whose parent type is an enuneration type, or a
conposite type other than an array type. See Reference Manual 3.4(10-14).
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-- Returns a Nil _Elenment_List if the root type of derived_type_definition is
-- not an enuneration, record, task, or protected type.

-- Returns a Nil _Elenment_List if the inplenmentati on does not provide
-- such inplicit declarations.

-- The Encl osing_El ement for each of the inplicit declarations is the
-- Declaration argunent.

-- Appropriate Definition_Kinds:

-- A Type_Definition

-- A Private_Extension_Definition
-- A _Fornmal _Type_Definition

-- Appropriate Type_Kinds:
-- A Derived_Type_Definition
-- A _Derived_Record_Ext ension_Definition

-- Appropriate Formal _Type_Kinds:
-- A Fornal _Derived_Type_Definition

-- Returns Decl aration_Kinds:

-- An_Enuneration_Literal _Specification
-- A Di scrimnant_Specification

-- A_Conponent _Decl arati on

-- A Procedure_Decl aration

-- A Function_Decl aration

-- An_Entry_Decl aration

| npl ement ati on Per ni ssi ons:

Sone inplenentations do not represent all forns of inplicit

decl arati ons such that el enments representing themcan be easily
provided. An inplenmentation can choose whether or not to construct
and provide artificial declarations for inplicitly declared el enents.

Z TVTUTUTTUTTTDO

>

Application Note:

This query returns only inplicit inherited entry declarations for
derived task types. Al representation clauses and pragmas associ at ed
with the entries of the original task type (the root type of the
derived task type) apply to the inherited entries. Those are available
by examining the original type or by calling Correspondi ng_Pragnas and
Correspondi ng_Representati on_C auses. These functions will return the
pragnmas and cl auses fromthe original type.

2222222

>
2

function Inplicit_Inherited_Subprograns
(Definition : in Asis.Definition)
return Asis. Declaration_List;

-- Definition - Specifies the derived type to query

-- Returns the list of user-defined inherited primtive subprograns that have
-- been inplicitly declared for the derived_type_definition.

-- The list result does not include hidden inherited subprogranms (Reference Manual 8.3).

-- Returns a Nil _Element_List if there are no inherited subprogranms for the
-- derived type.

-- Returns a Nil _Elenment_List if the inplenmentati on does not provide
-- such inplicit declarations.

-- The Encl osing_El emrent for each of the subprogram declarations is the
-- Definition argunent.
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-- Appropriate Definition_Kinds:

A Type_Definition
A Private_Extension_Definition
A _Fornmal _Type_Definition

-- Appropriate Type_Kinds:

A Derived_Type_Definition
A _Derived_Record_Ext ension_Definition

-- Appropriate Formal _Type_Ki nds:

A Fornmal _Derived_Type_Definition

Ret urns Decl arati on_Ki nds:
A_Function_Decl aration
A Procedure_Decl aration

| npl enent ati on Perm ssi ons:

Sone inpl ementations do not represent all forns of inplicit

decl arations such that elenents representing themcan be easily
provided. An inplenmentation can choose whether or not to construct
and provide artificial declarations for inplicitly declared el enents.

function Correspondi ng_Par ent _Subt ype
(Type_Definition : in Asis.Type_Definition)
return Asis. Declaration;

Type_Definition - Specifies the derived_type_definition to query

Returns the parent subtype declaration of the derived_type_definition.
The parent subtype is defined by the parent_subtype_indication.

Appropriate Type_Ki nds:
A Derived_Type_Definition
A Derived_Record_Extension_Definition

Ret urns Decl ar ati on_Ki nds:
An_Or di nary_Type_Decl arati on
A Task_Type_Decl aration
A _Protected_Type_Decl aration
A_Subt ype_Deci aration
A_Formal _Type_Decl arati on
An_I nconpl ete_Type_Decl arati on
A _Private_Type_Decl aration
A Private_Extension_Declaration

function Correspondi ng_Root _Type
(Type_Definition : in Asis. Type_Definition)
return Asis. Declaration;

Type_Definition - Specifies the derived_type_definition to query

This function recursively unwinds all type derivations and subtyping to
arrive at a full_type_declaration that is neither a derived type nor a
subt ype.

In case of nuneric types, this function always returns sone user-defined
type, not an inplicitly defined root type corresponding to

A Root _Type_Definition. The only ways to get inplicitly declared nuneric
root or universal types are to ask for the type of a universal expression
or fromthe paraneter and result profile of a predefined operation working
W th numeric types.

ISO/IEC 15291:1998(E)
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-- Appropriate Type_Ki nds:
-- A Derived_Type_Definition
-- A Derived_Record_Extension_Definition

-- Returns Decl aration_Kinds:

-- An_Ordi nary_Type_Decl aration

-- A Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- A Fornal _Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration

function Correspondi ng_Type_Structure
(Type_Definition : in Asis. Type_Definition)
return Asis.Declaration;

-- Type_Definition - Specifies the derived_type_definition to query

-- Returns the type structure fromwhich the specified type definition has

-- been derived. This function will recursively unw nd derivations and

-- subtyping until the type_declaration derives a change of representation or
-- is no longer derived. See Reference Manual 13.6.

-- Appropriate Type_Kinds:
-- A Derived_Type_Definition
-- A _Derived_Record_Extension_Definition

-- Returns Decl aration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- A_Formal _Type_Decl arati on

-- A Private_Type_Decl aration

-- A_Private_Extension_Decl aration

B T
--| ER An_Enuneration_Type_Definition - 3.5.1

-] CR

--|CR Child el ements returned by:

--|CR function Enureration_Literal _Declarations

function Enuneration_Literal Declarations
(Type_Definition : in Asis.Type_Definition)
return Asis.Declaration_List;

-- Type_Definition - Specifies the enunmeration type definition to query

-- Returns a list of the literals declared in an enuneration_type_definition,
-- in their order of appearance.

-- Appropriate Type_Kinds:
-- An_Enurer ati on_Type_Definition

-- Returns Declaration_Kinds:
-- An_Enureration_Literal _Specification

e = T e LT P T
--| ER A_Si gned_I nteger_Type_Definition - 3.5. 4

--|CR

--]CR Child elements returned by:

--|CR function Integer_Constraint
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function I nteger_Constraint
(Type_Definition : in Asis.Type_Definition)
return Asis. Range_Constraint;

-- Type_Definition - Specifies the signed_integer_type_definition to query

-- Returns the range_constraint of the signed_integer_type_definition.

-- Appropriate Type_Ki nds:

-- A_Signed_| nteger_Type_Definition

-- Returns Constraint_Kinds:

-- A_Si npl e_Expr essi on_Range

= T LR e L L T L E
--| ER A _Modul ar_Type_Definition - 3.5.4

--|CR

--|CR Child el ements returned by:

--|CR function Mbd_Static_Expression

function Mdd_Static_Expression
(Type_Definition : in Asis.Type_Definition)
return Asis. Expression;

-- Type_Definition - Specifies the nodul ar_type_definition to query

-- Returns the static_expression followi ng the reserved word "nod".

-- Appropriate Type_Ki nds:

-- A _Modul ar _Type_Definition

-- Returns El ement _Ki nds:

-- An_Expr essi on

S o
--|ER A _Fl oating_Point_Definition - 3.5.7

--|CR

--|CR Child el ements returned by:
--|CR functions Digits_Expression and Real _Range_Constr ai nt

S o
--| ER A _Deci mal _Fi xed_Poi nt _Definition - 3.5.9

--|CR

--|CR Child el ements returned by:

--|CR functions Digits_Expression, Delta_Expression, and Real _Range_Constraint

function Digits_Expression (Definition : in Asis.Definition)
return Asis. Expression;

-- Definition - Specifies the definition to query

-- Returns the static_expression following the reserved word "digits".
-- Appropriate Type_Ki nds:

-- A _Fl oating_Point_Definition

-- A _Deci nmal _Fi xed_Poi nt _Definition
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-- Appropriate Definition_Kinds:

-- A Constraint

-- Appropriate Constraint_Kinds:
-- A Digits_Constraint

-- Returns El ement _Ki nds:
-- An_Expr essi on
_Ordinary_Fi xed_Point_Definition - 3.5.9

ild elements returned by:
function Delta_Expression

3999
e Z

function Delta_Expression (Definition : in Asis.Definition)
return Asis. Expression;

-- Definition - Specifies the definition to query
-- Returns the static_expression following the reserved word "delta".

-- Appropriate Type_Kinds:
-- An_Ordinary_Fi xed_Point _Definition
-- A _Deci mal _Fi xed_Poi nt _Definition

-- Appropriate Definition_Kinds:

-- A Constraint

-- Appropriate Constraint_Kinds:
-- A Del ta_Constraint

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Real _Range_Constrai nt
(Definition : in Asis.Definition) return Asis.Range_Constraint;

-- Definition - Specifies the definition to query
-- Returns the real _range_specification range_constraint of the definition.
-- Returns a Nil_Elenment if there is no explicit range_constraint.

-- Appropriate Type_Ki nds:

-- A _Fl oating_Point_Definition

-- An_Ordinary_Fi xed_Point _Definition
-- A _Deci mal _Fi xed_Poi nt _Definition

-- Appropriate Definition_Kinds:

-- A Constraint

-- Appropriate Constraint_Kinds:
-- A Digits_Constraint

-- A Del ta_Constraint

-- Returns Constraint_Kinds:
-- Not _A Constraint
-- A_Si npl e_Expr essi on_Range

= T e T T
--| ER An_Unconstrained_Array_Definition 3.6

-] CR

--|CR Child el ements returned by:

--|CR functions | ndex_Subtype_Definitions and Array_Conponent_Definition
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function | ndex_Subtype_Definitions
(Type_Definition : in Asis.Type_Definition)
return Asis. Expression_List;

-- Type_Definition - Specifies the array_type_definition to query

-- Returns a list of the index_subtype_definition subtype nark nanes for
-- an unconstrained_array_definition, in their order of appearance.

-- Appropriate Type_Kinds:
-- An_Unconstrained_Array_Definition

-- Appropriate Formal _Type_Ki nds:
-- A_Formal _Unconstrai ned_Array_Definition

-- Returns Expression_Kinds:
-- An_ldentifier
-- A_Sel ect ed_Conponent

T
--|ER A Constrained_Array_Definition 3.6

-] CR

--|CR Child el ements returned by:

--|CR function Discrete_Subtype_Definitions

--|CR function Array_Conponent _Definition

function Discrete_Subtype_Definitions
(Type_Definition : in Asis. Type_Definition)
return Asis.Definition_List;

-- Type_Definition - Specifies the array_type_definition to query

-- Returns the list of Discrete_Subtype_Definition elenents of a
-- constrained_array_definition, in their order of appearance.

-- Appropriate Type_Kinds:
-- A Constrained_Array_Definition

-- Appropriate Formal _Type_Ki nds:
-- A_Formal _Constrained_Array_Definition

-- Returns Definition_Kinds:
-- A Discrete_Subtype_Definition

function Array_Conponent _Definition
(Type_Definition : in Asis. Type_Definition)
return Asis. Conponent _Definition;

-- Type_Definition - Specifies the array_type_definition to query

-- Returns the Conponent_Definition of the array_type_definition.

-- Appropriate Type_Kinds:
-- An_Unconstrai ned_Array_Definition
-- A Constrained_Array_Definition

-- Appropriate Formal _Type_Ki nds:
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-- A _Fornmal _Unconstrained_Array_Definition
-- A_Formal _Constrained_Array_Definition

-- Returns Definition_Kinds:
-- A _Conponent _Definition

S o
--|ER A _Record_Type_Definition - 3.8
--| ER A _Tagged_Record_Type_Definition - 3.8

CR
--|CR Child el ements returned by:

CR function Record_Definition
e o e e N N N N N N N N
--| ER An_Access_Type_Definition - 3.10

Child el ements returned by:
function Access_To_Object_Definition
function Access_To_Subprogram Paraneter_Profile
function Access_To_Function_Result_Profile

33939

function Access_To_CObject_Definition
(Type_Definition : in Asis. Type_Definition)
return Asis. Subtype_Indication;

-- Type_Definition - Specifies the Access_Type_Definition to query
-- Returns the subtype_indication followi ng the reserved word "access".

-- Appropriate Type_Ki nds:
-- An_Access_Type_Definition.

-- Appropriate Formal _Type_Ki nds:
-- A Fornmal _Access_Type_Definition

-- Appropriate Access_Type_Ki nds:

-- A _Pool _Specific_Access_To_Vari abl e
-- An_Access_To_Vari abl e

-- An_Access_To_Const ant

-- Returns El ement _Ki nds:
-- A _Subt ype_I ndi cation

function Access_To_Subprogram Paraneter_Profile
(Type_Definition : in Asis.Type_Definition)
return Asis. Paraneter_Specification_List;

-- Type_Definition - Specifies the Access_Type Definition to query

-- Returns a list of paraneter_specification elenments in the formal part of the
-- paraneter_profile in the access_to_subprogramdefinition.

-- Returns a Nil _Elenment_List if the parameter_profile has no formal part.

-- Results of this query may vary across ASIS inplenmentations. Sone

-- inmplenmentations normalize all nmultiple name paraneter_specification elenments into
-- an equival ent sequence of correspondi ng single nane

-- paraneter_specification elenments. See Reference Manual 3.3.1(7).

-- Appropriate Type_Kinds:

-- An_Access_Type_Definition.
-- A _Formal _Access_Type_Definition.

148



© ISO/IEC ISO/IEC 15291:1998(E)

-- Appropriate Access_Type_Ki nds:

-- An_Access_To_Procedure

-- An_Access_To_Protected_Procedure
-- An_Access_To_Function

-- An_Access_To_Protected_Function

-- Returns Decl aration_Kinds:
-- A _Paranet er _Speci fication

function Access_To_Function_Result_Profile
(Type_Definition : in Asis.Type_Definition)
return Asis. Expression;

-- Type_Definition - Specifies the Access_Type Definition to query

-- Returns the subtype_mark expression for the return type for the access
-- function.

-- Appropriate Type_Kinds:
-- An_Access_Type_Definition
-- A _Formal _Access_Type_Definition

-- Appropriate Access_Type_Kinds:
-- An_Access_To_Functi on
-- An_Access_To_Protected_Function

-- Returns Expression_Kinds:
-- An_l dentifier
-- A_Sel ect ed_Conponent

Child elements returned by:
function Subtype_Mark
function Subtype_Constraint

function Subtype_Mark (Definition : in Asis.Definition)
return Asis. Expression;

-- Definition - Specifies the definition to query

-- Returns the subtype_mark expression of the definition.
-- Appropriate Definition_Kinds:

-- A _Subt ype_I ndi cati on

-- A Discrete_Subtype_Definition

-- Appropriate D screte_Range_Ki nds:

-- A Discrete_Subtype_I ndication

-- A_Di screte_Range

-- Appropriate D screte_Range_Ki nds:

-- A _Di screte_Subtype_I ndication

-- A Formal _Type_Definition

-- Appropriate Formal _Type_Ki nds:

-- A _Formal _Derived_Type_Definition

-- Returns Expression_Kinds:

-- An_l dentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference
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function Subtype_Constraint (Definition : in Asis.Definition)

return Asis.Constraint;

-- Definition

Specifies the definition to query

-- Returns the constraint of the subtype_indication.

-- Returns a Nil_Element if no explicit constraint is present.

-- Appropriate Definition_Kinds:

-- A_Subt ype_I ndi cation

-- A _Discrete_Subtype_Definition

-- Appropriate D screte_Range_Ki nds:

A _Di screte_Subtype_I ndication

-- A D screte_Range
-- Appropriate D screte_Range_Ki nds:

A Di screte_Subtype_I ndication

-- Returns Definition_Kinds:
-- Not _A Definition
-- A Constraint

--| AN Application Note:

--| AN

--| AN When an unconstrai ned subtype indication for a type having

--|AN discrimnants with default values is used, a Nil _Elenment is

--|AN returned by this function. Use the queries Subtype_Mark, and

--| AN Correspondi ng_Name_Decl aration [, and Correspondi ng_Fi rst_Subtype]
--]AN to obtain the declaration defining the defaults.

S
--|ER A Constraint - 3.2.2

--|ER

--| ER A_Si npl e_Expression_Range - 3.5

93993

Child elenents returned by:
function Lower _Bound
function Upper_Bound

function Lower_Bound (Constraint : in Asis.Range_Constraint)

return Asis. Expression;

-- Constraint

Specifies the range_constraint or discrete_range to query

-- Returns the sinple_expression for the | ower bound of the range.

-- Appropriate Constraint_Kinds:
-- A_Si npl e_Expr essi on_Range

-- Appropriate Discrete_Range_Kinds:
-- A _Di screte_Sinpl e_Expressi on_Range

-- Returns El ement _Ki nds:
-- An_Expr essi on
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function Upper_Bound (Constraint : in Asis.Range_Constraint)
return Asis. Expression;

-- Constraint - Specifies the range_constraint or discrete_range to query

-- Returns the sinple_expression for the upper bound of the range.
-- Appropriate Constraint_Kinds:

-- A_Si npl e_Expr essi on_Range

-- Appropriate Discrete_Range_Kinds:

-- A _Discrete_Sinpl e_Expressi on_Range

-- Returns El erent _Ki nds:

-- An_Expressi on

e = T R e LR EE T P T
--| ER A_Range_Attribute_Reference - 3.5

--|CR

--|CR Child elenents returned by:

--|CR function Range_Attribute

function Range_Attribute (Constraint : in Asis.Range_Constraint)
return Asis. Expression;

-- Constraint - Specifies the range_attribute_reference or

-- discrete_range attribute_reference to query

-- Returns the range_attribute_reference expression of the range.
-- Appropriate Constraint_Kinds:

-- A_Range_Attribute_Reference

-- Appropriate Discrete_Range_Kinds:

-- A Discrete_Range_Attribute_Reference

-- Returns Expression_Kinds:

-- An_Attribute_Reference

T = = T
--|ER A Digits_Constraint - 3.5.9

--]CR

--|CR Child el ements returned by:

--|CR function D gits_Expression

--|CR functi on Real _Range_Constrai nt

B I e 0 U U U Ut
A Delta_Constraint - J.3

ER
CR
CR Child elenments returned by:

--|CR function Del ta_Expression
CR functi on Real _Range_Constrai nt
CR
El

CR
--|CR Child el ements returned by:
CR function D screte_Ranges
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function Discrete_Ranges (Constraint : in Asis.Constraint)
return Asis.Discrete_Range_List;

-- Constraint - Specifies the array index_constraint to query

-- Returns the list of discrete_range conponents for an index_constraint,
-- in their order of appearance.

-- Appropriate Constraint_Kinds:
-- An_I| ndex_Const rai nt

-- Returns Definition_Kinds:
-- A Di screte_Range
R A Di scrimnant_Constraint - 3.7.1

ild elements returned by:
function Discrimnant_Associ ati ons

3999
Q

function Discrininant_Associ ations
(Constraint : in Asis.Constraint;
Nornal i zed : in Bool ean := Fal se)
return Asis.Discrimnant_Associ ation_Li st;

-- Constraint - Specifies the discrininant_constraint to query
-- Normalized - Specifies whether the nornalized formis desired

-- Returns a list of the discrimnant_association elenments of the
-- discrimnant_constraint.

-- Returns a Nil_Elenment_List if there are no discrimnm nant_associ ation el ements.

-- An unnormalized |list contains only explicit associations ordered as they
-- appear in the programtext. Each unnormalized association has a list of
-- discrimnant_sel ector_name el ements and an explicit expression.

-- Anormalized list contains artificial associations representing all

-- explicit associations. It has a length equal to the nunber of

-- discrimnant_specification elements of the known_discrininant_part. The order

-- of normalized associations matches the order of discrimnant_specification el enents.

-- Each nornmalized association represents a one on one napping of a

-- discrimnant_specification to the explicit expression. A normalized

-- association has one A Defining_Name conponent that denotes the

-- discrimnant_specification, and one An_Expression conponent that is the
-- explicit expression.

-- Appropriate Constraint_Kinds:
-- A_Di scri m nant _Constrai nt

-- Returns Associ ati on_Ki nds:
-- A Di scrimnant _Associ ation

--| IR I npl ement ati on Requi renents:

--]IR

--| IR Normal i zed associations are Is_Nornalized and Is_Part_O _Inplicit.

--|IR Normal i zed associ ations are never |s_Equal to unnornalized associations.
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--| 1P I npl erent ati on Perm ssi ons:

--]1P

--| 1P An inplenmentation may choose to nornalize its internal representation
--|IP to use the defining_identifier elenent instead of the

--| 1P discrimnant_sel ector_nane el enent.

--]IP

--|IP If so, this query will return Is_Normalized associations even if

--|1P Normalized is False, and the query Discrininant_Associ ations_Normalized
--|IPwll return True.

--| AN Application Note:

--| AN

--]AN It is not possible to obtain either a nornalized or unnornalized

--| AN Di scrimnant_Association list for an unconstrained record or derived

--| AN subtype_indi cati on where the discrim nant_associ ation el enents are supplied
--| AN by default; there is no constraint to query, and a Nil _Elenent is

--| AN returned fromthe query Subtype_Constraint.

R o T N N N N N N
--| ER A_Conponent _Definition - 3.6

--|CR

--|CR Child elenents returned by:

--|CR function Conponent _Subtype_| ndi cation

function Conmponent _Subtype_I ndi cation
(Conponent _Definition : in Asis.Conponent_Definition)
return Asis. Subtype_Indication;

-- Conponent_Definition - Specifies the Conponent_Definition to query
-- Returns the subtype_indication of the Conponent_Definition.

-- Appropriate Definition_Kinds:
-- A_Conponent _Definition

-- Returns Definition_Kinds:
-- A_Subt ype_I ndi cation

B S e e e o e e T e e e e e e e e e e .
--|ER A _Discrete_Subtype_ Definition - 3.6

--|ER A Discrete_Range - 3.6.1

--]ER

--|ER A _Discrete_Subtype_I ndication

--|CR

--|CR Child el ements returned by:

--|CR function Subtype_Mark

--|CR functi on Subtype_Constraint

--|CR

--| CR A _Discrete_Sinpl e_Expressi on_Range

--]CR

--]|CR Child elenents returned by:

--|CR function Lower_Bound

--|CR function Upper_Bound

--]ER

S
--|ER A Discrete_Range_Attribute_Reference - 3.5

--|CR

--|CR Child elenents returned by:

--|CR function Range_Attribute

R T = = T
--| ER An_Unknown_Di scriminant_Part - 3.7 - No child elenents

S T = = T
--| ER A_Known_Di scrimnant_Part - 3.7

-] CR

--]|CR Child elenents returned by:

--|CR function Discrimnants
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function Discrimnants (Definition : in Asis.Definition)
return Asis. D scrimnant_Specification_List;

-- Definition - Specifies the known_discrinminant_part to query

-- Returns a list of discrimnant_specification elenents, in their order of appearance.
-- Results of this query may vary across ASIS inpl enentations. Sone

-- inplenmentations normalize all nulti-name discrimnant_specification elenents into

-- an equival ent sequence of single nane discrinnant_specification elenments.

-- See Reference Manual 3.3.1(7).

-- Appropriate Definition_Kinds:
-- A _Known_Di scrim nant _Part

-- Returns Decl arati on_Ki nds:
-- A Di scrimnant _Specification

R A Record_Definition - 3.8

Q

ild elements returned by:
function Record_Conponents
function Inplicit_Conponents

function Record_Conponents (Definition : in Asis.Definition;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis.Record_Conponent _Li st;

-- Definition - Specifies the record_definition or variant to query
-- Include_Pragmas - Specifies whether pragmas are to be returned

-- Returns a list of the conponents and pragmas of the record_definition or
-- variant, in their order of appearance.

-- Declarations are not returned for inplenentation-defined conponents of the

-- record_definition. See Reference Manual 13.5.1 (15). These conponents are not
-- normally visible to the ASIS application. However, they can be obtained

-- with the query Inplicit_Conponents.

-- Appropriate Definition_Kinds:
-- A _Record_Definition
-- A Vari ant

-- Returns El ement _Ki nds:
-- A Pragnma

-- A Decl aration

-- A Definition

-- A C ause

-- Returns Declaration_Kinds:
-- A_Conponent _Decl arati on

-- Returns Definition_Kinds:
-- A _Nul | _Conponent
-- A Variant _Part

-- Returns Representation_C ause_Ki nds:
-- An_Attribute_Definition_C ause
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function I nplicit_Conponents
(Definition : in Asis.Definition)
return Asis. Record_Conponent _Li st;

-- Definition - Specifies the record_definition or variant to query

-- Returns a list of all inplicit inplenentation-defined conponents of the
-- record_definition or variant. The Enclosing_El ement of each conponent is
-- the Definition argument. Each conponent is Is_Part_O _Inplicit.

-- Returns a Nil _Elenment_List if there are no inplicit inplenentation-defined
-- components or if the ASIS inplenmentati on does not support such
-- inmplicit declarations.

-- Appropriate Definition_Kinds:
-- A _Record_Definition
-- A Vari ant

-- Returns El ement _Ki nds:
-- A _Decl aration

-- Returns Decl aration_Kinds:
-- A_Conponent _Decl arati on

| npl enent ati on Perm ssi ons:

P
IP
| P Sone inplenentations do not represent all forns of inplicit
| P decl arations such that elenents representing themcan be easily
--| 1P provided. An inplenentation can choose whether or not to construct
IP and provide artificial declarations for inplicitly declared el enents.
P
IP
1P

Use the query Inplicit_Conponents_Supported to determne if the
i npl enent ation provides inplicit record conponents.

S
--|ER A _Null _Record_Definition - 3.8 - No child elenents

B S e e o e e T e e e e e e e e e e .
--|ER A Variant_Part - 3.8.1

--|CR

--|CR Child elenents returned by:

--|CR function Discrimnant_Direct_Nane

--|CR function Variants

function Discrimnant_Direct_Nane
(Variant_Part : in Asis.Record_Conponent)
return Asis. Nane;

-- Variant_Part - Specifies the variant_part to query
-- Returns the Discrimnant_Direct_Name of the variant_part.

-- Appropriate Definition_Kinds:
-- A Variant _Part

-- Returns Expression_Kinds:
-- An_l dentifier
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function Variants (Variant_Part © in Asis.Record_Conponent;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis.Variant_List;

-- Variant_Part - Specifies the variant_part to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of variants that make up the record conponent, in their
-- order of appearance.

-- The only pragmas returned are those followi ng the reserved word "is"
-- and preceding the reserved word "when" of first variant, and those between
-- follow ng variants.

-- Appropriate Definition_Kinds:
-- A Variant _Part

-- Returns El ement _Ki nds:

-- A Pragnma

-- A Definition

-- Returns Definition_Kinds:
-- A Vari ant

R A Variant - 3.8.1

Q

CR

CR Child el ements returned by:

CR function Variant_Choi ces

CR function Record_Conponents
CR function Inplicit_Conponents

function Variant_Choices (Variant : in Asis.Variant)
return Asis. El ement _List;

-- Variant - Specifies the variant to query

-- Returns the discrete_choice_list elenents, in their order of appearance.
-- Choices are either an expression, a discrete range, or an others choice.

-- Appropriate Definition_Kinds:
-- A Vari ant

-- Returns El ement _Ki nds:
-- An_Expr essi on
-- A Definition

-- Returns Definition_Kinds:
-- A Di screte_Range
-- An_Ct her s_Choi ce

S e R L LT P
ER A Private_Type_Definition - 7.3 - No child el ements

ER A Tagged_Private_Type_Definition - 7.3 - No child el enments

S e e
ER A Private_Extension_Definition - 7.3

CR
CR Child el ements returned by:
CR function Ancestor_Subtype_| ndication
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function Ancestor_Subtype_I ndication
(Definition : in Asis.Definition)
return Asis. Subtype_Indication;

-- Definition - Specifies the definition to query

-- Returns the ancestor_subtype_indication follow ng the reserved word "

-- in the private_extension_declaration.

-- Appropriate Definition_Kinds:
-- A Private_Extension_Definition

-- Returns Definition_Kinds:

-- A_Subt ype_I ndi cation

A Task_Definition - 9.1

A Protected_Definition - 9.4

CR
CR Child el ements returned by:
CR functions Visible Part_Itens and Private Part_|tens

function Visible_Part_Iltens
(Definition : in Asis.Definition;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis.Declarative_ltemList;

-- Type_Definition - Specifies the type_definition to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of declarations, representation clauses, and pragnas

-- in the visible part of the task or protected definition, in their order

-- of appearance. The list does not include discrimnant_specification el enents of

-- the known_di scrimnant_part, if any, of the protected type or task type

-- declaration.
-- Returns a Nil _Elenment_List if there are no itens.

-- Appropriate Definition_Kinds:
-- A Task_Definition
-- A Protected_Definition

-- Returns El ement _Ki nds:
-- A Pragma

-- A Decl aration

-- A _Cl ause

function Private_Part_ltens
(Definition : in Asis.Definition;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis.Declarative_|temList;

-- Type_Definition - Specifies the task type definition to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a |list of declarations, representation clauses, and pragnas in the private

-- part of the task or protected definition, in their order of appearance.
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-- Ret

urns a Nil _Element_List if there are no itemns.

-- Appropriate Definition_Kinds:

-- Ret

A Task_Definition
A Protected_Definition

urns El ement _Ki nds:
A Pragnma
A _Decl aration
A Cl ause

© ISO/IEC

function Is_Private_Present

(Definition : in Asis.Definition)

return Bool ean;

-- Def

-- Ret

inition - Specifies the definition to query

urns True if the argument is a task_definition or a protected_definition

-- that has a reserved word "private" marking the beginning of a (possibly enpty)

-- pri

vate part.

-- Returns False for any definition without a private part.

-- Ret

urns Fal se for any unexpected El ement.

-- Expected Definition_Kinds:

A Task_Definition
A Protected_Definition

B i

--|ER
--|ER
--|ER
--|ER
--|ER
--|ER
--| R
--] R

--| ER-
--|ER
--|ER
--|ER
--|ER
--|ER
--|ER
--| ER-
--|ER
--|CR
--|CR
--|CR
--|CR
--| ER-

YI3IITPIILIE

A _Formal _Type_Definition - 12.5

A Formal _Private_Type_Definition
A Formal _Tagged_Private_Type_Definition

A Forrmal _Derived_Type_Definition
Child el ements returned by:
function Subtype_Mark

12.
12.

&8

chi
chi

I d
I d

el ement s
el enent s

A _Formal _Di screte_Type_Definition

A _Formal _Signed_| nteger_Type_Definition
A_Formal _Modul ar _Type_Definition

A Formal _Fl oating_Point_Definition
A_Formal _Ordi nary_Fi xed_Poi nt _Definition
A Formal _Deci mal _Fi xed_Poi nt_Definition

A _Formal _Unconstrained_Array_Definition

Child el ements returned by:
function | ndex_Subtype_Definitions
function Array_Conponent _Definition

A Formal _Constrained_Array_Definition

Child el ements returned by:
function Discrete_Subtype_Definitions
function Array_Conponent _Definition

A Fornmal _Access_Type_Definition

Child el ements returned by:
function Access_To_Object_Definition

function Access_To_Subprogram Paraneter_Profile

function Access_To_Function_Result_Profile

end Asis.Definitions;
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-- Asis. Expressions encapsul ates a set of queries that operate on
-- An_Expression and An_Associ ation el ements.

function Correspondi ng_Expressi on_Type (Expression : in Asis.Expression)
return Asis. Declaration;

-- Expression - Specifies the expression to query

-- Returns the type declaration for the type or subtype of the expression.
-- This query does not "unw nd" subtypes or derived types to get to the

-- Correspondi ng_Fi rst_Subtype or Correspondi ng_Parent_Subtype decl arati ons.
-- For exanple, for the follow ng programtext:

-- type Int is range -5_000 .. 5_000;
-- type My_Int is new Int;

-- type Good_Int is new My_Int;

-- Var: Cood_Int;

-- The type declaration for Good_lnt should be returned. The "unw nding" shoul d
-- not occur. The type declaration for either M/_Int or Int should not be returned.

-- Returns a Nil_Elenment if the argunment Expression does not represent an Ada
-- expression having an Ada type, including the follow ng classes:

-- - Nam ng expressions that name packages, subprograns, tasks, etc. These
-- expressions do have a Correspondi ng_Nane_Definition and a

-- Cor respondi ng_Nane_Decl aration. Al though task objects do have

-- a type, this query is limted, on purpose. Thus, when a nam ng

-- expression is given to this query (for packages, subprograns,

-- tasks, etc.), this query will return Nil _Elenent. As the

-- Application Note below indicates, if any further information

-- i s needed, the el enent should be queried by

-- Cor respondi ng_Name_Definition or Correspondi ng_Name_Decl arati on,

-- whi ch should eventually return an A Task_Type_Decl aration el enent.

-- - Wen An_ldentifier Element representing an attribute designator is passed
-- as the actual to this query.

-- - The Actual _Paraneter Expression from A Pragma_Argunment_Association for a
-- Pragma may or may not have a Correspondi ng_Expressi on_Type.

-- - An_Attribute_Reference Element also may or may not have a
-- Cor r espondi ng_Expr essi on_Type;

-- - An enuneration_aggregate which is a part of enumeration_representation_clause.

-- Returns a Nil _Element, if the statically determ nable type of Expression is a
-- class-wide type, or the Expression corresponds to an inner sub-aggregate in
-- multi-dinmensional array aggregates.

--| AN Application Note:

--| AN

--]|AN If the returned declaration is Nil, an application should rmake its own

--| AN anal ysi s based on Correspondi ng_Nanme_Definition or

--| AN Correspondi ng_Nane_Decl aration to get nore information about the argument,
--|AN including the static type resolution for class-w de expressions, if needed.
--] AN Use Enclosing_Element to determne if Expression is from pragma argunent

--| AN association. |If for such an expression, Correspondi ng_Nanme_Definition
--|AN raises ASIS Failed (with a Status of Value_Error), this An_Expression
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AN el ement does not represent a nornmal Ada expression at all and does not
AN fol | ow nornal Ada semantic rules.

AN For exanpl e, pragrm Private_Part (Open => Yes);", the "Yes" expression
AN may sinply be a "keyword" that is specially recognized by the

AN i npl ementor’s conpilation systemand nay not refer to any

AN decl ared obj ect.

-- Appropri ate El ement _Ki nds:
-- An_Expr ession

-- Returns El ement _Ki nds:

-- Not _An_El ement

-- A Decl aration

_Integer_Literal - 2.4 No child el enents
\ Real _Literal - 2.4 - No child elenments
\ String_Literal - 2.6 - No child elenents

string i mage returned by:
function Val ue_l mage

function Value_lnage (Expression : in Asis.Expression) return Wde_String;

-- Expression - Specifies the expression to query

-- Returns the string image of the value of the string, integer, or real
-- literal.

-- For string literals, Value will return the quotes around the string
-- literal, these quotes are doubled, just as any quote appearing enbedded in
-- the string literal in the programtext.

-- The form of nunbers returned by this query nay vary between inpl enentors.
-- Inmplementors are encouraged, but not required, to return nuneric literals

-- using the sanme based or exponent formused in the original conpilation text.

-- Appropriate Expression_Kinds:
-- An_I nteger_Literal

-- A Real Literal

-- A String_Literal

--| ER An_ldentifier - 4.1 - No child elenents
--| ER An_Qper at or _Synbol - 4.1 - No child elenents
--| ER A _Character_Literal - 4.1 - No child elenents
--| ER An_Enuneration_Literal - 4.1 - No child elenents
--|ER

--|ER A string image returned by:

--]ER function Nane_l nage

--|ER

--| ER Semantic el ements returned by:

--|ER function Correspondi ng_Nane_Definition

--|ER function Correspondi ng_Nane_Definition_Li st
--|ER function Correspondi ng_Nane_Decl aration

function Nane_l nage (Expression : in Asis.Expression) return Program Text;

-- Name - Specifies the name to query

-- Returns the programtext image of the nane.

-- An_Qperator_Synbol el ements have nanes with enbedded quotes abs

-- (function "abs").
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-- A Character_Literal elenments have names w th enbedded apostrophes "’'x’"

(literal "x').

-- An_Enuneration_Literal and An_ldentifier elenents have identifier nanes

"Blue" (literal Blue) "Abc" (identifier Abc).

Note: Inplicit subtypes that can be encountered while traversing the
semantic informati on enbedded in inplicit inherited subprogram decl arations
(Reference Manual 3.4 (17-22)) could have nanmes that are unique in a

particul ar scope. This is because these subtypes are Is_Part_O _Inplicit

decl arations that do not formpart of the physical text of the original
conpilation units. Some applications nay wish to carefully separate the nanes
of declarations fromthe names of Is_Part_O _Inplicit declaration when
creating synbol tables and other nane-specific | ookup nechani sns.

The case of nanes returned by this query nmay vary between inplenentors.
| npl enentors are encouraged, but not required, to return names in the
sanme case as was used in the original conpilation text.

Appropri ate Expression_Ki nds:
An_l dentifier
An_CQper at or _Synbol
A Character_Literal
An_Enuneration_Literal

function References (Nane : in Asis.Elenent;
Wthin_El ement : in Asis.Elenent;
Implicitly : in Bool ean : = Fal se)

return Asis. Name_List;

Name - Specifies the entity to query
Wthin_El ement - Specifies the limts for the query which is Ilimted
to the Elenent and its children.

If the Inplicitly argunent is True:
Returns all usage references of the given entity nade by both explicit
and inplicit elements within the given linits.

If the Inplicitly argunent is Fal se:
Returns all usage references of the given entity nade only by explicit
elements within the given linits.

Returned references are in their order of appearance.

Appropriate El enent _Ki nds:
A_Def i ni ng_Nane

Ret urns El ement _Ki nds:
An_Expr essi on

May raise ASIS Failed with a Status of (bsol ete_Reference_Error if the
argument is part of an inconsistent conpilation unit.

function Is_Referenced (Nane : in Asis. El enent;
Wthin_Element : in Asis.Elenent;
Inplicitly : in Bool ean : = Fal se)

return Bool ean;

Nane - Specifies the entity to query

-- Wthin_Element - Specifies the linmits for the query which is linmted

to the Element and its children.
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-- If the Inplicitly argunment is True:
-- Returns True if the Name is referenced by either inplicit or explicit
-- el ements within the given limts.

-- If the Inplicitly argunment is False:
-- Returns True only if the Name is referenced by explicit elenents.

-- Returns Fal se for any unexpected El enent.

-- Expected El ement _Ki nds:
-- A_Def i ni ng_Nane

-- May raise ASIS Failed with a Status of (bsol ete_Reference_Error if the
-- argument is part of an inconsistent conpilation unit.

function Correspondi ng_Narme_Definition (Reference : in Asis.Expression)
return Asis. Defini ng_Nane;

-- Reference - Specifies an expression to query

-- Returns the defining_identifier, defining_character_literal,
-- defining_operator_synbol, or defining_programunit_name fromthe
-- declaration of the referenced entity.

-- - Record conponent references return the defining name of the

-- record discrimnant or conponent_declaration. For references to inherited
-- decl arations of derived types, the Correspondi ng_Nanme_Definition returns
-- the defining name of the inplicit inherited declaration.

-- - References to inplicit operators and inherited subprograms will return
-- an |s_Part_O _Inplicit defining name for the operation. The

-- Encl osi ng_El enent of the nane is an inplicit declaration for the

-- operation. The Enclosing_Elenment of the declaration is the associated
-- derived_type_definition.

-- - References to formal paranmeters given in calls to inherited subprograns
-- will return an Is_Part_O _Inplicit defining nane for the
-- Par anet er _Speci fication fromthe inherited subprogram specification.

-- - References to visible components of instantiated generic packages wl|
-- return a nane fromthe expanded generic specification instance.

-- - References, within expanded generic instances, that refer to other
-- components of the same, or an enclosing, expanded generic instance,
-- return a nane fromthe appropriate expanded specification or body

-- i nst ance.

-- In case of renamng, the function returns the new name for the entity.

-- Returns a Nil_Element if the reference is to an inplicitly declared
-- element for which the inplenmentati on does not provide declarations and
-- defining nanme el ements.

-- Returns a NI _Elerment if the argunent is a dispatching call.

-- The Enclosing_Element of a non-Nil result is either a Declaration or a
-- Statenent.

-- Appropriate Expression_Kinds:
-- An_ldentifier

-- An_CQper at or _Synbol

-- A Character_Literal

-- An_Enuneration_Literal

-- Returns El ement _Ki nds:

-- Not _An_El enment
-- A_Defi ni ng_Nane
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| npl enent ati on Perm ssi ons:

An inpl enentation nay choose to return any part of multi-part
decl arations and definitions. Miulti-part declaration/definitions
can occur for:

- Subprogram specification in package specification, package body,
and subunits (is separate);

- Entries in package specification, package body, and subunits (is separate);
- Private type and full type declarations;

- Inconplete type and full type declarations; and

- Deferred constant and full constant declarations.

No guarantee is nade that the element will be the first part or

that the determination will be nade due to any visibility rules.

An application should nake its own analysis for each case based

on which part is returned.

Sone inpl ementations do not represent all forns of inplicit

decl arations such that elenents representing themcan be easily

provided. An inplenmentation can choose whether or not to construct
and provide artificial declarations for inplicitly declared el enents.

AVVVOVOVAOVVVDVDOVOOVVDOVDOVDOOOVNODOVDOOONDVDOVOVOOVNVOODOOOVDOVN VUUVUVUVUVUVUUVUUUVUVUUVUUOUUUUUUOUTUTTUTUTUT

I npl ement ati on Requi renments:

Rai ses ASI S | nappropriate_Elenent, with a Status of Value_ Error, if passed
a reference that does not have a declaration:

- areference to an attribute_designator. Attributes are defined, but
have no inplicit or explicit declarations;

- an identifier which syntactically is placed before "=>" in a
pragna_ar gunent _associ ati on whi ch has the formof a naned association;
such an identifier can never have a declaration;

- an identifier specific to a pragna (Reference Manual, 2.8(10));
pragma Shoul d_I _Check ( Really => Yes );
In this exanple, both the names Really and Yes have no decl aration.

Rai ses ASI S | nappropriate_Elenent, with a Status of Value_ Error, if passed
a portion of a pragma that was "ignored" by the conpiler and which does
not have (sufficient) semantic information for a proper return result

to be conputed. For exanpl e,

pragma | _Am | gnored (Foof);

The "Foof" expression is An_ldentifier but raises this exception
if passed to Corresponding_Nane_Definition if the pragnma was ignored
or unprocessed.

Rai ses ASIS | nappropriate_El ement, with a Status of Value_Error, if passed
a portion of a pragma that is an anbi guous reference to nore than one
entity. For exanple,

pragma Inline ("+"); -- Inlines all "+" operators

The "+" expression is An_Operator_Synbol but raises this

exception if it referenced nore than one "+" operator. |In this

case, the Correspondi ng_Name_Definition_List query can be used to obtain a
list of referenced entities.
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function Correspondi ng_Name_Definition_List (Reference : in Asis.Elenent)
return Asis. Defining_Nane_List;

-- Reference - Specifies an entity reference to query

-- Exactly |like Correspondi ng_Name_Definition except it returns a |list.

-- The list will alnpbst always have a length of one. The exception to this
-- is the case where an expression in a pragma is anmbi guous and reference
-- nore than one entity. For exanple,

-- pragna Inline ("+"); -- Inlines all "+" operators

-- The "+" expression is An_Operator_Synbol but could reference nore than one "+"
-- operator. In this case, the resulting list includes all referenced entities.

-- Appropriate Expression_Kinds:
-- An_ldentifier

-- An_Qper at or _Synbol

-- A Character_Literal

-- An_Enureration_Literal

-- Returns El erent _Ki nds:
-- A_Def i ni ng_Nane

function Correspondi ng_Name_Decl arati on (Reference : in Asis.Expression)
return Asis. El ement;

-- Reference - Specifies the entity reference to query

-- Returns the declaration that declared the entity named by the given
-- reference. The result is exactly the sanme as:

-- Result := Correspondi ng_Nane_Definition (Reference);
-- if not Is_Nil (Result) then

-- Result := Encl osing_El enent (Result);

-- end if;

-- return Result;

-- See the comments for Correspondi ng_Nanme_Definition for details.
-- The result is either a Declaration or a Statement. Statenents result
-- fromreferences to statenment |labels, loop identifiers, and block identifiers.

-- Appropriate Elenment_Kinds:
-- An_Expressi on

-- Appropriate Expression_Kinds:
-- An_ldentifier

-- An_Qper at or _Synbol

-- A Character_Literal

-- An_Enureration_Literal

-- Returns El erent _Ki nds:
-- A Decl aration
-- A St at ement

-- Predefined types, exceptions, operators in package Standard can be

-- checked by testing that the enclosing Conpilation_Unit is standard.

el = I e L
--| ER An_Explicit_Dereference - 4.1

--|CR

--]CR Child elements returned by: function Prefix
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function Prefix (Expression : in Asis.Expression) return Asis.Expression;

-- Expression - Specifies the name expression to query

-- Returns the prefix (the construct to the left of: the rightnost unnested

-- left parenthesis in function_call elements and indexed_conponent elenents or slice
-- elements, the rightnost 'dot’ for sel ected_conponent elenents, or the rightnost

-- tick for attribute_reference elenents).

-- Returns the operator_synbol for infix operator function calls. The infix
-- formA + Bis equivalent to the prefix form"+"(A B).

-- Appropriate Expression_Kinds:

-- An_Explicit_Dereference P. ALL

-- An_Attribute_Reference Priv’ Base’ First

-- A_Function_Cal | Abc(...) or Integer’lmage(...)
-- An_I| ndexed_Conponent An_Array(3)

-- A_Sel ect ed_Conponent A.B.C

-- A Slice An_Array(3 .. 5)

-- Returns Expression_Kinds:
-- An_Expressi on

CR

CR Child elements returned by:
CR function Prefix

CR function | ndex_Expressions
CR

function I ndex_Expressions (Expression : in Asis.Expression)
return Asis. Expression_List;

-- Expression - Specifies an indexed_conponent to query

-- Returns the |list of expressions (possibly only one) within the parenthesis,
-- in their order of appearance.

-- Appropriate Expression_Kinds:
-- An_I| ndexed_Conponent

-- Returns El erent _Ki nds:
-- An_Expr essi on

A Slice - 4.1.2

S

CR

CR Child elements returned by:
CR function Prefix

CR function Slice_Range

CR
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function Slice_Range (Expression : in Asis.Expression)
return Asis. D screte_Range;

-- Expression - Specifies the slice to query
-- Returns the discrete range of the slice.

-- Appropriate Expression_Kinds:
-- A Slice

-- Returns Definition_Kinds:
-- A _Di screte_Range

function Selector (Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies the sel ected_conponent to query

-- Returns the selector (the construct to the right of the rightnost 'dot’ in
-- the sel ected_conponent).

-- Appropriate Expression_Kinds:
-- A_Sel ect ed_Conponent

-- Returns Expression_Kinds:
-- An_l dentifier

-- An_CQper at or _Synbol

-- A Character_Literal

-- An_Enuneration_Literal

function Attribute_Designator_ldentifier
(Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies an attribute_reference expression to query

-- Returns the identifier of the attribute_designator (the construct to the
-- right of the rightnost tick of the attribute_reference). The Prefix of
-- the attribute_reference can itself be an attribute_reference as in

-- T BASE FI RST where the prefix is T BASE and the attribute_desi gnator nane
-- is FIRST.

-- Attribute_designator reserved words "access", "delta", and "digits" are treated
-- as An_ldentifier.

-- Appropriate Expression_Kinds:
-- An_Attribute_Reference

-- Returns Expression_Kinds:
-- An_l dentifier
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function Attribute_Designator_Expressions
(Expression : in Asis.Expression)
return Asis. Expression_List;

-- Expression - Specifies an attribute expression to query

-- Returns the static expressions associated with the optional argunent of the
-- attribute_designator. Expected predefined attributes are A First(N),
-- AlLast(N, A Length(N), and A Range(N).

-- Returns a Nil _Element_List if there are no argunents.

-- Appropriate Expression_Kinds:

-- An_Attribute_Reference

-- Appropriate Attribute_Kinds:

-- A First_Attribute

-- A Last _Attribute

-- A Length_Attribute

-- A Range_Attribute

-- An_| npl enent ati on_Defined_Attribute
-- An_Unknown_Attribute

-- Returns El ement _Ki nds:
-- An_Expr essi on

| npl enent ati on Perm ssi ons:

his query returns a |list to support inplenmentation-defined attributes
hat may have nore than one static_expression.

TUVTVT
- o

function Record_Conponent _Associ ati ons
(Expression : in Asis.Expression;
Normal i zed : in Bool ean : = Fal se)
return Asis. Association_List;

-- Expression - Specifies an aggregate expression to query
-- Normalized - Specifies whether the normalized formis desired

-- Returns a list of the record_conponent_association el ements of a record_aggregate
-- or an extension_aggregate.

-- Returns a Nil _Element_List if the aggregate is of the form (null record).

-- An unnormalized |list contains all needed associations ordered as they
-- appear in the programtext. Each unnormalized association has an optional
-- list of discrimnant_selector_name elenments, and an explicit expression.

-- Anormalized list contains artificial associations representing all
-- needed conponents in an order matching the declaration order of the
-- needed conponents.

-- Each normalized association represents a one on one mappi ng of a

-- conponent to the explicit expression. A nornmalized association has one
-- A Defining_Name conponent that denotes the discrimnant_specification or
-- conponent _decl aration, and one An_Expression conponent that is the

-- expression.

-- Appropriate Expression_Kinds:
-- A _Record_Aggregate
-- An_Ext ensi on_Aggr egat e

-- Returns Association_Ki nds:
-- A_Recor d_Conponent _Associ ati on
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--| IR I npl ement ati on Requirenents:

--]IR

--| IR Normal i zed associations are Is_Nornalized and Is_Part_O _Inplicit.

--| IR Normal i zed associ ations are never |s_Equal to unnornalized associ ations.
--| 1P I npl emrent ati on Perm ssi ons:

--]IP

--| 1P An inplenmentation may choose to nornalize its internal representation
--|1P to use the defining_identifier element instead of the conponent_sel ector _nane
--| 1P elenent.

--]1P

--|IP If so, this query will return Is_Normalized associations even if

--|1P Normalized is Fal se, and the query

--| I P Record_Conponent _Associ ations_Nornalized will return True.

function Extension_Aggregate_Expression
(Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies an extension_aggregate expression to query

-- Returns the ancestor_part expression preceding the reserved word with in
-- the extension_aggregate.

-- Appropriate Expression_Kinds:
-- An_Ext ensi on_Aggr egat e

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Array_Conponent _Associ ati ons
(Expression : in Asis.Expression)
return Asis. Association_List;

-- Expression - Specifies an array aggregate expression to query

-- Returns a list of the Array_Conponent_Associations in an array aggregate.
-- Appropriate Expression_Kinds:

-- A Posi tional _Array_Aggregate

-- A_Named_Array_Aggregate

-- Returns Association_Kinds:
-- An_Array_Conponent _Associ ati on

AN Application Note:

|
| AN Wil e positional _array_aggregate el enents do not have
--| AN array_conponent _associ ati on el ements defined by Ada syntax, ASIS treats
| A Positional _Array_Aggregate as if it were A Nanmed_Array_Aggregate.
| The An_Array_Conponent _Associ ation el ements returned will have

| Array_Conponent _Choices that are a Nil _El ement _List for all positional

| expressi ons except an others choice.
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function Array_Conponent _Choi ces
(Association : in Asis.Association)
return Asis. Expression_List;

-- Association - Specifies the conponent association to query

-- If the Association is froma naned_array_aggregate:

-- - Returns the discrete_choice_list order of appearance. The choices are
-- either An_Expression or A Discrete_Range elenments, or a single

-- An_Qt hers_Choi ce el enent.

-- If the Association is froma positional_array_aggregate:

-- - Returns a single An_Ohers_Choice if the association is an others
-- choi ce (others => expression).

-- - Returns a Ni|l_Element_List otherw se.

-- Appropriate Association_Kinds:
-- An_Array_Conponent _Associ ati on

-- Returns El ement _Ki nds:

-- A Definition

-- An_Expr essi on

-- Returns Definition_Kinds:

-- A Di screte_Range
-- An_Qt hers_Choi ce

function Record_Conponent _Choi ces
(Association : in Asis.Association)
return Asis. Expression_List;

-- Association - Specifies the conponent association to query

-- |If the Association argunment is froman unnormalized |list:

-- - |If the Association is a naned conponent association:

-- o Returns the conponent_choice_list order of appearance. The choices are

-- either An_ldentifier elements representing conponent_sel ector_nanme el ements, or
-- a single An_QO hers_Choice el ement.

-- o The Encl osing_El ement of the choices is the Association argunent.

-- - |If the Association is a positional conponent association:

-- o0 Returns a Ni |l _El enent_List.

-- |If the Association argunment is froma Normalized |ist:

-- - Returns a list containing a single choice:

-- o A Defining_Nanme el ement representing the defining_identifier of
-- t he conponent _decl arati on.

-- o The Encl osing_El ement of the A Defining_Name is the conponent_decl aration.
-- Normalized lists contain artificial ASIS An_Association el ements that
-- provide one formal A Defining_Name => An_Expression pair per

-- association. These artificial associations are |s_Normalized. Their
-- conponent A Defining_Nanme is not |s_Normalized.

169



ISO/IEC 15291:1998(E)

-- Appropriate Association_Ki nds:

-- A _Recor d_Conponent _Associ ati on

-- Returns El ement _Ki nds:

-- A_Def i ni ng_Nane -- |Is_Normalized(Association)

-- An_Expr essi on -- not |s_Normalized(Association)
-- Ret urns Expressi on_Ki nds:

-- An_l dentifier

-- A Definition

-- Returns Definition_Kinds:

-- An_Ot her s_Choi ce

functi on Conmponent _Expression (Association : in Asis.Association)
return Asis. Expression;

-- Association - Specifies the conponent association to query

-- Returns the expression of the record_conponent_associ ati on or
-- array_conponent _associ ation.

-- The Encl osing_El ement of the expression is the Association argunent.

-- Normalized lists contain artificial ASIS An_Association el ements that
-- provide one formal A Defining_Name => An_Expression pair per

-- association. These artificial associations are |s_Normalized. Their
-- conponent An_Expression elenments are not |s_Normalized.

-- Appropriate Association_Kinds:
-- A_Recor d_Conponent _Associ ati on
-- An_Array_Conponent _Associ ati on

-- Returns El ement _Ki nds:
-- An_Expressi on

function Formal _Paranmeter (Association : in Asis.Association)
return Asis. El enent;

-- Association - Specifies the association to query
-- If the Association argunment is froman unnormalized |ist:
-- - |If the Association is given in nanmed notation:

-- Returns An_ldentifier representing the fornal _paraneter_sel ector_nane,
-- generic_formal _paraneter_sel ector_nanme, or pragma_argument_identifier.

-- The Encl osing_El ement of the An_ldentifier element is the Association
-- ar gument .

-- - If the Association is given in positional notation:
-- Returns a Ni|l _El enent.
-- |If the Association argunment is froma Normalized |ist:

-- - Returns A Defining_Nanme representing the defining_identifier of the
-- par anet er _speci fication or generic_formal _paraneter_decl aration.

-- Pragna_ar gunent _associ ation el enents are not available in nornalized form

-- - The Enclosing_El ement of the A Defining_Nanme is the

-- par anet er _speci fication or generic_formal _paraneter_decl aration el enent.
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-- Normalized lists contain artificial ASIS An_Association el enents that
-- provide one formal A _Defining_Name => An_Expression pair per

-- association. These artificial associations are Is_Normalized. Their
-- component A Defining_Name el ements are not |s_Nornalized.

-- Appropriate Association_Ki nds:

-- A Par anet er _Associ ati on

-- A _Ceneric_Associ ation

-- A _Pragnma_Ar gunent _Associ ation

-- Returns El ement _Ki nds:

-- Not _An_El ement

-- An_CQper at or _Synbol

-- A_Def i ni ng_Nane -- |Is_Normalized(Association)

-- An_Expr essi on -- not |s_Normalized(Association)

-- Ret urns Expressi on_Ki nds:
-- An_l dentifier

function Actual _Paraneter (Association : in Asis.Association)
return Asis. Expression;

-- Association - Specifies the association to query

-- |If the Association argument is froman unnornalized |ist:

-- - Returns An_Expression representing:

-- o the explicit_actual _parameter of a paraneter_associ ation.

-- o the explicit_generic_actual _paraneter of a generic_association.
-- o the name or expression of a pragne_argunent _associ ation.

-- - The Encl osing_El ement of An_Expression is the Association argunent.
-- |If the Association argument is froma Nornalized |ist:

-- - |If the Association is given explicitly:

-- 0 Returns An_Expression representing:

-- + the explicit_actual _paranmeter of a paraneter_association.

-- + the explicit_generic_actual _paraneter of a generic_association.
-- o The Encl osing_El ement of An_Expression is the Association argunent.
-- - If the Association is given by default:

-- 0 Returns An_Expression representing:

-- + the correspondi ng defaul t _expression of the Is_Nornmalized
-- A _Par anet er _Associ ati on.

-- + the correspondi ng defaul t _expression or defaul t_nane of the
-- I's_Nornalized A Generic_Associ ation.

-- o The Encl osing_El ement of the An_Expression elenent is the

-- par anet er _speci fication or generic_formal _paraneter_decl arati on that

-- contains the default_expression or default_nane, except for the case when
-- this An_Expression elenent is an inplicit nam ng expression

-- representing the actual subprogram sel ected at the place of the

-- instantiation for A Box_Default. |In the latter case, the Encl osi ng_El enent
-- for such An_Expression is the instantiation.

-- o Normalized lists contain artificial ASIS An_Association elenents that

-- provi de one formal A Defining_Nanme => An_Expression pair per
-- associ ation. These artificial associations are |s_Normalized.
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-- Artificial associations of default associations are
-- | s_Defaul ted_Associ ation. Their conponent An_Expression elenents are
-- not Is_Normalized and are not |s_Defaul ted_Association.

-- If the argument is A Pragma_Argunent _Associ ation, then this function may
-- return any expression to support inplenentation-defined pragnas.

-- Appropriate Association_Ki nds:

-- A Par anet er _Associ ati on

-- A _Ceneric_Associ ation

-- A _Pragnma_Ar gunent _Associ ation

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Discrimnnant_Sel ect or _Nanes
(Association : in Asis.Discrimnant_Association)
return Asis. Expression_List;

-- Association - Specifies the discrininant association to query
-- |If the Association argument is froman unnornalized |ist:
-- - |If the Association is a named discrin nant_associ ati on:

-- 0 Returns a list of the An_ldentifier discrimnant_selector_nane elenents in order
-- of appearance.

-- o The Encl osing_El ement of the nanes is the Association argunent.
-- - If the Association is a positional discrimnant_association:

-- o Returns a Ni|l _El ement _List.

-- If the Association argument is froma Nornalized |ist:

-- - Returns a list containing a single A Defining_Nane el enent representing
-- the defining_identifier of the discrininant_specification.

-- - The Encl osing_El ement of the A Defining_Nane is the
-- di scrim nant_specification.

-- - Normalized lists contain artificial ASIS An_Associ ation el enents that
-- provi de one formal A Defining_Name => An_Expression pair per

-- association. These artificial associations are |s_Nornmalized. Their
-- component A _Defining_Name el enments are not |s_Nornalized.

-- Appropriate Association_Ki nds:
-- A Di scrimnant _Associ ation

-- Returns El ement _Ki nds:

-- A_Def i ni ng_Nane -- |Is_Normalized(Association)

-- An_Expr essi on -- not |s_Normalized(Association)
-- Ret urns Expressi on_Ki nds:

-- An_l dentifier
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function Discrin nant _Expression
(Association : in Asis.Discrimnant_Association)
return Asis. Expression;

-- Association - Specifies the discrimnant_association to query
-- |If the Association argument is froman unnornalized |ist:

-- - Returns An_Expression representing the expression of the
-- di scrim nant _associ ati on.

-- - The Encl osing_El ement of An_Expression is the Association argunent.
-- |If the Association argument is froma Nornalized Iist:
-- - If the Association is given explicitly:

-- 0 Returns An_Expression representing the expression of the
-- di scri m nant _associ ati on.

-- o The Encl osing_El ement of An_Expression is the Association argunent.
-- - If the Association is given by default:
-- 0 Returns An_Expression representing:

-- + the correspondi ng defaul t _expression of the Is_Nornalized
-- A _Di scrim nant _Associ ati on.

-- o The Encl osing_El ement of the An_Expression elenent is the
-- di scrim nant_specification that contains the default_expression.

-- - Normalized lists contain artificial ASIS An_Associ ation el enents that
-- provi de one formal A Defining_Name => An_Expression pair per

-- association. These artificial associations are |s_Nornalized.

-- Artificial associations of default associations are

-- | s_Def aul ted_Associ ation. Their conponent An_Expression elenents are
-- not |Is_Normalized and are not |s_Defaul ted_Association.

-- Appropriate Association_Ki nds:
-- A Di scrimnant _Associ ation

-- Returns El ement _Ki nds:
-- An_Expr essi on

function I's_Nornalized (Association : in Asis.Association) return Bool ean;

-- Association - Specifies the association to query

-- Returns True if the association is a nornalized, artificially created
-- association returned by the queries Discrimnant_Associ ati ons,

-- Generic_Actual _Part, Call_Statenent_Paraneters,

-- Record_Conponent _Associ ati ons, or Function_Call _Paraneters where

-- Normalized => True (or the operation returns Is_Nornalized associ ations
-- even if Normalized => False). See the Inplenentation Pernissions for
-- these queries.

-- Returns Fal se for any unexpected El enent.
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-- Expected Associ ati on_Ki nds:

-- A _Di scrim nant _Associ ation

-- A _Recor d_Conponent _Associ ati on
-- A_Par anet er _Associ ation

-- A Generic_Association

function |s_Defaul ted_Associ ation
(Association : in Asis.Association) return Bool ean;

-- Association - Specifies the association to query

-- Returns True if the association is a nornalized, artificially created

-- association returned by the queries Discrimnant_Associ ati ons,

-- Generic_Actual _Part, Record_Conponent_Associ ati ons,

-- Call_Statement _Paraneters, or Function_Call_Paraneters where

-- Normalized => True (or the operation returns default associations even if
-- Normalized => Fal se) and the association contains a default expression.
-- Adefault expression is one that is inplicitly supplied by the |anguage
-- semantics and that was not explicitly supplied (typed) by the user.

-- Returns Fal se for any unexpected El enent.
-- Expected Associ ati on_Ki nds:

-- A_Par anet er _Associ ation
-- A Generic_Association

--| AN Application Note:

--| AN

--| AN Al ways returns Fal se for discrimnant associations. Defaulted

--] AN di scrim nant associations occur only when the discrimnant constraint is
--| AN conpletely mssing froma subtype indication. Consequently, it is not
--| AN possible to obtain a (normalized) discrinmnant constraint list for such
--| AN subtype indications. Al ways returns False for conponent associ ations.
--| AN Aggregates cannot have defaul ted conponents.

function Expression_Parenthesized (Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies the parenthesized expression to query

-- Returns the expression within the parenthesis. This operation unw nds only
-- one set of parenthesis at a time, so the result may itself be
-- A Parenthesi zed_Expression.

-- A Parenthesi zed_Expressi on kind corresponds only to the (expression)

-- alternative in the syntax notion of primary in Reference Manual 4.4. For

-- exanple, an expression of a type_conversion is A Parenthesized_Expression only
-- if it is simlar to the form subtype_mark((expression)) where it has at |east
-- one set of its own parenthesis.

-- Appropriate Expression_Kinds:
-- A_Par ent hesi zed_Expr essi on

-- Returns El ement _Ki nds:
-- An_Expr essi on
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function Is_Prefix_Call (Expression : in Asis.Expression) return Bool ean;
-- Expression - Specifies the function call expression to query
-- Returns True if the function call is in prefix form

-- Returns Fal se for any unexpected El enent.

-- For exanple,

-- Foo (A, B); -- Returns TRUE
-- "<" (A B); -- Returns TRUE
-- ... A<B ... -- Returns FALSE

-- Expected Expression_Kinds:
-- A Function_Call

function Correspondi ng_Cal | ed_Functi on
(Expression : in Asis.Expression)
return Asis. Declaration;

-- Expression - Specifies the function_call to query
-- Returns the declaration of the called function.
-- Returns a Nil _Element if the:

-- - function_prefix denotes a predefined operator for which the inplenmentation
-- does not provide an artificial function declaration,

-- - prefix of the call denotes an access to a function inplicit or explicit dereference,
-- - argunent is a dispatching call.

-- |If function_prefix denotes an attribute_reference, and if the correspondi ng
-- attribute is (re)defined by an attribute definition clause, an inplenentation
-- is encouraged, but not required, to return the definition of the corresponding
-- subprogram whose nane is used after “use” in this attribute definition

-- clause. If an implementation cannot return such a subprogram definition, a

-- Nil_Element should be returned. For an attribute reference which is not

-- (re)defined by an attribute definition clause, a Nil_Element should be returned.

-- Appropriate Expression_Kinds:

-~ A_Function_Call

-- Returns Declaration_Kinds:

-~ Not_A_Declaration

-~ A_Function_Declaration

-~ A_Function_Body_Declaration

-~ A_Function_Body_Stub

- A_Function_Renaming_Declaration

-~ A_Function_Instantiation

-~ A_Formal_Function_Declaration

-~ A_Generic_Function_Declaration

--|IP Implementation Permissions:

--IP

--|IP An implementation may choose to return any part of multi-part declarations
--|IP and definitions. Multi-part declaration/definitions can occur for:

-[IP

--|IP - Subprogram specification in package specification, package body,

--|IP and subunits (is separate);

--|IP - Entries in package specification, package body, and subunits
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--]1IP (is separate);

--|1P - Private type and full type declarations;

--]IP - Inconplete type and full type declarations; and

--|1P - Deferred constant and full constant declarations.

--]1P

--| 1P No guarantee is nmade that the element will be the first part or
--|IP that the determination will be nade due to any visibility rules.
--| 1P An application should make its own analysis for each case based
--| 1P on which part is returned.

--]1P

--| 1P An inplenmentati on can choose whether or not to construct and provide
--|IP artificial inplicit declarations for predefined operators.

function Function_Call _Paraneters (Expression : in Asis.Expression;
Normal i zed : in Bool ean : = Fal se)
return Asis.Association_List;

-- Expression - Specifies the function call expression to query
-- Normalized - Specifies whether the normalized formis desired

-- Returns a list of paraneter_association elenments of the call.
-- Returns a Nil _Elenment_List if there are no paraneter_association el ements.

-- An unnormalized list contains only explicit associations ordered as they
-- appear in the programtext. Each unnormalized association has an optional
-- formal _paraneter_sel ector_nanme and an explicit_actual _paraneter conponent.

-- Anormalized list contains artificial associations representing all

-- explicit and default associations. |t has a length equal to the nunber of
-- paraneter_specification elenments of the formal _part of the

-- paranmeter_and_result_profile. The order of normalized associations matches
-- the order of paraneter_specification elenments.

-- Each normalized association represents a one on one mappi ng of a

-- paraneter_specification elements to the explicit or default expression.

-- A normalized association has one A Defining_Nane conponent that denotes the
-- paraneter_specification, and one An_Expression conponent that is either the
-- explicit_actual _paranmeter or a defaul t_expression.

-- If the prefix of the call denotes an access to a function inplicit or

-- explicit deference, normalized associations are constructed on the basis
-- of the formal _part of the paraneter_and_result_profile fromthe

-- correspondi ng access_t o_subprogram definition.

-- Returns Ni|_Element for normalized associations in the case where
-- the called function can be determ ned only dynam cally (dispatching
-- calls). ASIS cannot produce any mneaningful result in this case.

-- The exception ASIS | nappropriate_Element is raised when the function
-- call is an attribute reference and Is_Normalized is True.

-- Appropriate Expression_Kinds:
-- A_Function_Cal |

-- Returns El erent _Ki nds:
-- A Par anmet er _Associ ation

R I npl enent ati on Requirenents:

R

R Nornal i zed associations are |Is_Nornalized and Is_Part_O _Inplicit.

R Nornal i zed associ ations provided by default are |s_Defaulted_Associ ation.
R Nornal i zed associ ations are never |s_Equal to unnornalized associ ations.
P
P
P
P

| npl enent ati on Perm ssi ons:

An inplenmentation may choose to always include default paraneters inits
internal representation.
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--]1P

--]1P An inplenmentation may al so choose to nornalize its representation

--|1P to use defining_identifier elements rather than fornal _paraneter_sel ector_nane
--| 1P elenents.

--]1P

--]IP In either case, this query will return Is_Nornalized associations even if
--|1P Normalized is False, and the query Function_Call_Paraneters_Nornalized

--|IP will return True.

function Short_GCircuit_Operation_Left_Expression
(Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies the short circuit operation to query
-- Returns the expression preceding the reserved words “and then” or “or else”

-- in the short circuit expression.

-- Appropriate Expression_Kinds:

-~ An_And_Then_Short_Circuit

-~ An_Or_Else_Short_Circuit

-- Returns Element_Kinds:

-~ An_Expression

--17.32 function Short_Circuit_Operation_Right_Expression

function Short_Circuit_Operation_Right_Expression
(Expression : in Asis.Expression)
return Asis.Expression;

-- Expression - Specifies the short circuit operation to query

-- Returns the expression following the reserved words "or else" or "and then"
-- in the short circuit expression.

-- Appropriate Expression_Kinds:

-~ An_And_Then_Short_Circuit

-~ An_Or_Else_Short_Circuit

-- Returns Element_Kinds:

-- An_Expression

--17.33 function Membership_Test_Expression

function Membership_Test_Expression (Expression : in Asis.Expression)
return Asis.Expression;

-- Expression - Specifies the membership test operation to query

-- Returns the expression on the left hand side of the membership test.
-- Appropriate Expression_Kinds:

-~ An_In_Range_Membership_Test

-- A _Not_In_Range_Membership_Test

- An_In_Type_Membership_Test

-- A _Not_In_Type_Membership_Test

-- Returns Element_Kinds:
-- An_Expression
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function Menbershi p_Test _Range
(Expression : in Asis.Expression)
return Asis. Range_Constraint;

-- Expression - Specifies the nenbership test operation to query

-- Returns the range followi ng the reserved words "in" or "not in" fromthe
-- menbership test.

-- Appropriate Expression_Kinds:
-- An_I n_Range_Menber shi p_Test
-- A_Not _I n_Range_Menber shi p_Test

-- Returns Constraint_Kinds:
-- A Range_Attri bute_Reference
-- A_Si npl e_Expr essi on_Range

function Menbershi p_Test _Subtype_Mark
(Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies the menbership test operation to query

-- Returns the subtype_mark expression followi ng the reserved words "in" or
-- "not in" fromthe nmenbership test.

-- Appropriate Expression_Kinds:
-- An_| n_Type_Menber shi p_Test
-- A Not _I n_Type_Menber shi p_Test

-- Returns Expression_Kinds:

-- An_l dentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference

function Converted_Or_Qualified_Subtype_Mark
(Expression : in Asis.Expression)
return Asis. Expression;

-- Expression - Specifies the type conversion or qualified expression to query.

-- Returns the subtype_mark expression that converts or qualifies the
-- expression.

-- Appropriate Expression_Kinds:
-- A_Type_Conver si on
-- A Qualified_Expression

-- Returns Expression_Kinds:

-- An_l dentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference
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function Converted_Or_Qualified_Expression
(Expression : in Asis.Expression)
return Asis. Expression;
Expression - Specifies the type conversion or qualified expression to query
Returns the expression being converted or qualified.
Appropri ate Expression_Kinds:
A_Type_Conver si on
A Qualified_Expression

Ret urns El enent _Ki nds:
An_Expr essi on

function Al ocator_Subtype_lndication (Expression : in Asis.Expression)
return Asis. Subtype_I ndication;
Expression - Specifies the allocator expression to query
Returns the subtype indication for the object being allocated.

Appropri ate Expression_Kinds:
An_Al | ocati on_From Subt ype

Returns Definition_Kinds:
A _Subtype_I ndi cation

function Al locator_Qualified_Expression (Expression : in Asis.Expression)
return Asis. Expression;
Expression - Specifies the allocator expression to query
Returns the qualified expression for the object being allocated.

Appropriate Expression_Kinds:
An_Al | ocati on_From Qual i fi ed_Expression

Ret urns Expressi on_Ki nds:
A Qualified_Expression

ISO/IEC 15291:1998(E)
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end Asis. Expressions;
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-- Asis.Statements encapsul ates a set of queries that operate on A Statenent,
-- A Path, and An_Exception_Handl er el ements.

function Label _Names (Statement : in Asis.Statenent)
return Asis. Defining_Nane_List;

-- Statenent - Specifies the statement to query

-- Returns | abel _statement_identifier elements (A _Defining_Nanme el enments) that
-- define the labels attached to the statement, in their order of appearance.

-- Returns a Nil _Elenent_List if there are no | abels attached to the statenent.
-- The Encl osing_El enment of the A Defining_Nanme elenments is the statenent.

-- Appropriate El enment_Kinds:

-- A St at enent

-- Returns Defining_Name_Kinds:

-- A Defining_ldentifier

function Assignment_Variabl e_Nanme (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Statenent - Specifies the assignment statement to query

-- Returns the expression that names the |eft hand side of the assignment.
-- Appropriate Element_Kinds:

-- A St at enent

-- Appropriate Statenent_Kinds:

-- An_Assi gnent _St at enent

-- Returns El erent _Ki nds:

-- An_Expr essi on

function Assignment _Expression (Statement : in Asis.Statenent)
return Asis. Expression;

-- Statenment - Specifies the assignment statement to query

-- Returns the expression fromthe right hand side of the assignment.
-- Appropriate Element_Kinds:
-- A St at enent
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-- Appropriate Statenent_Kinds:
-- An_Assi gnnment _St at enent

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Statenent_Paths (Statenent : in Asis.Statenent;
I ncl ude_Pragnas : in Bool ean : = Fal se)
return Asis. Path_List;

-- Statenent - Specifies the statenent to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of the execution paths of the statenent, in
-- their order of appearance.

-- The only pragmas returned are those preceding the first alternative in
-- a case statenent.

-- Appropriate Statement_Kinds:

-- An_| f_Stat enment

-- A Case_St at enent

-- A Sel ective_Accept _St at enent

-- A Timed_Entry_Cal |l _St at enent

-- A Condi tional _Entry_Cal | _Statenent
-- An_Asynchr onous_Sel ect _St at enent

-- Returns El ement _Ki nds:
-- A Path
-- A Pragnma

function Condition_Expression (Path : in Asis.Path)
return Asis. Expression;

-- Path - Specifies the execution path to query
-- Returns the condition expression for an |F path or an ELSIF path.

-- Appropriate Path_Kinds:
-- An_If_Path
-- An_El sif_Path

-- Returns El ement _Ki nds:
-- An_Expressi on

function Sequence_O _Statenents (Path :in Asis. Path;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis. Statenent _List;

-- Path - Specifies the execution path to query
-- Include_Pragmas - Specifies whether pragmas are to be returned

-- Returns a list of the statements and pragmas from an execution path,
-- in their order of appearance.

-- Appropriate Elenment_Kinds:
-- A Path
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-- Returns El ement _Ki nds:
-- A St at enment
-- A Pragma

function Case_Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Statenent - Specifies the case statenent to query

-- Returns the expression of the case statenent that determ nes which
-- execution path is taken.

-- Appropriate El ement_Ki nds:
-- A St at ement

-- Appropriate Statenent_Kinds:
-- A Case_St at enent

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Case_Statenent _Alternative_Choices (Path : in Asis.Path)
return Asis. El enment _Li st;

-- Path - Specifies the case_statenent_alternative execution path to query
-- Returns a list of the ‘when <choice> | <choice>' elements, in their
-- order of appearance.

-- Appropriate Path_Kinds:

-- A_Case_Path

-- Returns Element_Kinds:

- An_Expression

- A_Definition

-- Returns Definition_Kinds:

-- A _Discrete_Range

-~ An_Others_Choice

--18.9  function Statement_Identifier

function Statement_Identifier (Statement : in Asis.Statement)
return Asis.Defining_Name;

-- Statement - Specifies the statement to query

-- Returns the identifier for the loop_statement or block_statement.

-- Returns a Nil_Element if the loop has no identifier.

-- The Enclosing_Element of the name is the statement.
-- Appropriate Statement_Kinds:

-~ A_Loop_Statement

-~ A_While_Loop_Statement

--  A_For_Loop_Statement

-~ A_Block_Statement
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Ret urns Defi ni ng_Name_Ki nds:
Not _A Defi ni ng_Nane
A _Defining_ldentifier

© ISO/IEC

function I's_Nane_Repeated (Statenment : in Asis.Statenent) return Bool ean;

St at ement - Specifies the statenent to query

Returns True if the name of the accept, |oop, or block is repeated after
the end of the statenent. Always returns True for |oop or block
statements since the name is required.

Returns Fal se for any unexpected El ement.

Expected St atenment _Ki nds:
A Bl ock_St at enent
A _Loop_St at enent
An_Accept _St at ement

function Wiile_Condition (Statement : in Asis.Statenent)
return Asis. Expression;

St at enment - Specifies the | oop statement to query
Returns the condition expression associated with the while | oop.

Appropriate El ement _Ki nds:
A St at enent

Appropri ate Statenent_Kinds:
A_Whi | e_Loop_St at enent

Ret urns El enent _Ki nds:
An_Expr essi on

function For_Loop_Paraneter_Specification (Statement : in Asis.Statenent)
return Asis. Declaration;

St at enment - Specifies the |oop statement to query

Returns the declaration of the A Loop_Paraneter_Specification.

-- Appropriate Statement_Kinds:

A_For _Loop_St at ement

Ret urns Decl arati on_Ki nds:
A_Loop_Par anet er _Speci fication
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function Loop_Statenments (Statenent :in Asis.Statenent;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis. Statenent_List;

-- Statenent - Specifies the | oop statenment to query
-- Include_Pragmas - Specifies whether pragmas are to be returned

-- Returns the sequence_of _statements and any pragmas fromthe | oop_statenent,
-- in their order of appearance.

-- Appropriate Statenent_Kinds:
-- A _Loop_St at emrent

-- A Wi | e_Loop_St at enent
-- A _For _Loop_St at enent

-- Returns El erent _Ki nds:
-- A _Pragma
-- A St at enment

function Is_Declare_Block (Statement : in Asis.Statenent) return Bool ean;

-- Statenent - Specifies the statement to query

-- Returns True if the statement is a block_statement and it was created with
-- the use of the "declare" reserved word. The presence or absence of any
-- declarative_itemelenments is not relevant.

-- Returns False if the "declare" reserved word does not appear in the
-- block_statenment, or for any unexpected El ement.

-- Expected Statenent_Kinds:
-- A_Bl ock_St at enent

function Bl ock_Declarative_ltens
( St at ement : in Asis.Statenent;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis.Declarative_ltemList;

-- Statenent - Specifies the block statement to query
-- Include_Pragmas - Specifies whether pragmas are to be returned

-- Returns a list of the declarations, representation_clause el ements, pragnmas,
-- and use_cl ause elenments in the declarative_part of the block_statement, in their
-- order of appearance.

-- Returns a Nil _Element_List if there are no declarative itemns.

-- Appropriate Statement_Kinds:
-- A Bl ock_St at enent

-- Returns El erent _Ki nds:
-- A _Decl aration

-- A _Pragma

-- A_C ause

185



ISO/IEC 15291:1998(E) © ISO/IEC

function Bl ock_Statenents (Statenent ©in Asis.Statenent;
I ncl ude_Pragnas : in Bool ean : = Fal se)
return Asis. Statement_List;

-- Statenent - Specifies the block statenent to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of the statements and pragnas for the block_statenment, in
-- their order of appearance.

-- Returns a Nil _Element_List if there are no statenents or pragnas. This
-- can only occur for a block_statenent obtained fromthe obsol escent query
-- Body_Bl ock_Statement when its argunent is a package_body

-- that has no sequence_of _statenents.

-- Appropriate Statenment_Kinds:
-- A Bl ock_St at enent

-- Returns El ement _Ki nds:
-- A Pragma
-- A St at ement

function Bl ock_Exception_Handlers (Statenent : in Asis.Statenent;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis. Exception_Handl er_List;

-- Statenent - Specifies the block statenent to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of the exception_handler elenents of the block_statenent, in their
-- order of appearance.

-- The only pragmas returned are those followi ng the reserved word "exception"
-- and preceding the reserved word “when” of first exception handler.

-- Returns a Nil_Element_List if there are no exception_handler elements.
-- Appropriate Statement_Kinds:
-~ A_Block_Statement

-- Returns Element_Kinds:
-~ An_Exception_Handler
--  A_Pragma

--18.18 function Exit_Loop_Name

function Exit_Loop_Name (Statement : in Asis.Statement)
return Asis.Expression;

-- Statement - Specifies the exit statement to query

-- Returns the name of the exited loop.

-- Returns a Nil_Element if no loop name is present.

-- Appropriate Statement_Kinds:
-~ An_Exit_Statement
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Ret urns Expressi on_Ki nds:
Not _An_Expr essi on
An_ldentifier
A_Sel ect ed_Conponent

function Exit_Condition (Statement : in Asis.Statenent)
return Asis. Expression;

St at enent - Specifies the exit statement to query

Returns the "when" condition of the exit statement.

Returns a Nil _Elenent if no condition is present.

Appropri ate Statenent_Ki nds:
An_Exi t _St at enent

Ret urns El enent _Ki nds:

Not _An_El enment
An_Expressi on

function Correspondi ng_Loop_Exited (Statement : in Asis.Statenent)
return Asis. Statenent;

St at enent - Specifies the exit statement to query

Returns the | oop statenent exited by the exit statenent.

-- Appropriate Statenent_Kinds:

An_Exi t _St at ement
Ret urns El enent _Ki nds:
A _Loop_St at ement

A_Whi | e_Loop_St at enent
A_For _Loop_St at enmrent

function Return_Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

St at enent - Specifies the return statement to query

Returns the expression in the return statenent.

Returns a Nil _Elenent if no expression is present.

Appropri ate Statenent_Kinds:
A _Ret urn_St at enent

Ret urns El enent _Ki nds:
Not _An_El enment
An_Expressi on

ISO/IEC 15291:1998(E)

187



ISO/IEC 15291:1998(E) © ISO/IEC

function Coto_Label (Statenent : in Asis.Statenent)
return Asis. Expression;

-- Statenent - Specifies the goto statenent to query

-- Returns the expression reference for the |abel, as specified by the goto
-- statenent.

-- Appropriate Statenent_Kinds:
-- A Cot o_St at enent

-- Returns Expression_Kinds:
-- An_ldentifier

function Correspondi ng_Destinati on_St at enent
(Statement : in Asis.Statenent)
return Asis. Statenent;

-- Statement - Specifies the goto statenment to query

-- Returns the target statement specified by the goto statenent.

-- Appropriate Statenent_Kinds:
-- A Cot o_St at emrent

-- Returns El ement _Ki nds:
-- A St at enent

Application Note:

N
N
N The Reference Manual allows a pragna between a statenent and a | abel attached
Nto it. If so, when the | abel is passed as an actual paraneter to

N this query, the query returns the statenent, but not the | abel. The only way
N for an application to know that there are any pragmas between a statenent

N and its label is to get the spans of these program el enents and anal yze the
N corresponding positions in the source text.

function Called_Nanme (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Statenent - Specifies the procedure call or entry call statement to query

-- Returns the nanme of the called procedure or entry. The nanme of an entry
-- famly takes the form of An_| ndexed_Conponent.

-- Appropriate Statement_Kinds:
-- An_Entry_Cal | _St at enent
-- A _Procedure_Cal | _St at ement

-- Returns El ement _Ki nds:
-- An_Expr essi on
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function Corresponding_Called_Entity (Statement : in Asis.Statenent)
return Asis. Declaration;

-- Statenent - Specifies the procedure_call_statement or
-- entry_call_statement to query

-- Returns the declaration of the procedure or entry denoted by the call.
-- Returns a Nil _Elenent if the:

-- - prefix of the call denotes an access to a procedure inplicit
-- or explicit dereference,

-- - argunent is a dispatching call,

-- - argument is a call to a dispatching operation of a tagged type which
-- is not statically determ ned.

-- |If procedure_prefix denotes an attribute_reference, and if the correspondi ng
-- attribute is (re)defined by an attribute definition clause, an inplenmentation
-- is encouraged, but not required, to return the definition of the corresponding
-- subprogram whose name is used after “use” in this attribute definition

-- clause. If an implementation cannot return such a subprogram definition, a

-- Nil_Element should be returned. For an attribute reference which is not

-- (re)defined by an attribute definition clause, a Nil_Element should be returned.

-- Appropriate Statement_Kinds:

-~ An_Entry_ Call_Statement

-~ A_Procedure_Call_Statement

-- Returns Declaration_Kinds:

-~ Not_A_Declaration

-~ A_Procedure_Declaration

-~ A_Procedure_Body_Declaration

-- A _Procedure_Body_Stub

-~ A_Procedure_Renaming_Declaration
-~ A_Procedure_Instantiation

-~ A_Formal_Procedure_Declaration

- An_Entry_Declaration

-~ A_Generic_Procedure_Declaration

--|IP Implementation Permissions

--[IP

--|IP An implementation may choose to return any part of multi-part
--|IP declarations and definitions. Multi-part declaration/definitions
--|IP can occur for:

--[IP

-|IP - Subprogram specification in package specification, package body,
-|IP and subunits (is separate);

-|IP - Entries in package specification, package body, and subunits
-|IP  (is separate);

-|IP - Private type and full type declarations;

--|IP - Incomplete type and full type declarations; and

--|IP - Deferred constant and full constant declarations.

--[IP

--|IP No guarantee is made that the element will be the first part or
--|IP that the determination will be made due to any visibility rules.
--|IP An application should make its own analysis for each case based
--|IP on which part is returned.
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function Call _Statenent_Paraneters (Statenent : in Asis.Statenent;
Nornmal i zed : in Bool ean : = Fal se)
return Asis. Association_List;

-- Statenent - Specifies the procedure_call _statenent or
-- entry_cal |l _statement to query
-- Normalized - Specifies whether the nornalized formis desired

-- Returns a list of paranmeter_association elenents of the call.
-- Returns a Nil _Elenment_List if there are no paraneter_associ ation el enents.

-- An unnormalized list contains only explicit associations ordered as they
-- appear in the programtext. Each unnornalized association has an optional
-- formal _paraneter_sel ector_nane and an explicit_actual _paraneter conponent.

-- Anormalized list contains artificial associations representing all

-- explicit and default associations. It has a length equal to the nunber of
-- paraneter_specification elenments of the formal _part of the

-- paraneter_and_result_profile. The order of nornalized associations matches
-- the order of paraneter_specification elenents.

-- Each normalized association represents a one on one napping of a

-- paraneter_specification elements to the explicit or default expression.

-- Anormalized association has one A _Defining_Nane conponent that denotes the
-- paraneter_specification, and one An_Expression conponent that is either the
-- explicit_actual _paranmeter or a defaul t_expression.

-- If the prefix of the call denotes an access to a procedure inplicit or
-- explicit deference, normalized associations are constructed on the basis
-- of the formal _part of the paraneter_profile fromthe correspondi ng

-- access_to_subprogram definition.

-- Returns Nil _Elenment for normalized associations in the case where
-- the called procedure can be determined only dynamically (dispatching
-- calls). ASIS cannot produce any meaningful result in this case.

-- The exception ASIS I nappropriate_Elenent is rai sed when the procedure
-- call is an attribute reference and Is_Normalized is True.

-- Appropriate Statenent_Kinds:
-- An_Entry_Cal | _St at enent
-- A Procedure_Cal | _Statenent

-- Returns El ement _Ki nds:
-- A Par anet er _Associ ation

--| IR I mpl ement ati on Requirenents:

--]IR

--| IR Nornalized associations are Is_Nornalized and Is_Part_O _Inplicit.

--| IR Normal i zed associ ati ons provided by default are |s_Defaulted_Association.
--| IR Nornalized associations are never |Is_Equal to unnormalized associations.
--| 1P I mpl ementati on Perm ssions:

--]1P

--| 1P An inplenentation may choose to always include default parameters inits
--|IP internal representation.

--]1P

--|1P An inplenmentation may al so choose to nornalize its representation

--|I1P to use defining_identifier elements rather than formal _paraneter_sel ector_nane
--| 1P elenents.

--]1P

--|IP In either case, this query will return Is_Nornalized associations even if
--| 1P Nornalized is False, and the query Call _Statenent_Paraneters_Nornalized
--|IPwll return True.
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function Accept _Entry_Index (Statenent : in Asis.Statenment)
return Asis. Expression;

-- Statenent - Specifies the accept statenent to query
-- Returns the entry index expression in the accept statenent.
-- Returns a Nil_Elerment if the statenent has no explicit entry index,

-- Appropriate Statement_Kinds:
-- An_Accept _St at enment

-- Returns El ement _Ki nds:
-- Not _An_El ement
-- An_Expr essi on

function Accept _Entry_Direct_Nane (Statenent : in Asis.Statement)
return Asis. Nang;

-- Statenent - Specifies the accept statenent to query
-- Returns the direct name of the entry. The nane follows the reserved word "accept".

-- Appropriate Statement_Kinds:
-- An_Accept _St at ement

-- Returns Expression_Kinds:
-- An_l dentifier

function Accept_Paraneters (Statenment : in Asis.Statenent)
return Asis. Paraneter_Specification_List;

-- Statenent - Specifies the accept statenent to query

-- Returns a list of parameter specifications in the fornal part of the accept
-- statement, in their order of appearance.

-- Returns a Nil _Element_List if the accept_statenent has no paraneters.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inplenmentations normalize all nultiple nane paraneter specifications into an
-- equival ent sequence of corresponding single nane paraneter specifications.

-- See Reference Manual 3.3.1(7).

-- Appropriate Statenent_Kinds:
-- An_Accept _St at ement

-- Returns Decl arati on_Ki nds:
-- A Par anet er _Speci fication
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function Accept_Body_Statenents (Statenent :in Asis.Statenent;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis. Statenent_List;

-- Statenent - Specifies the accept statenent to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns the list of statements and pragmas fromthe body of the accept
-- statement, in their order of appearance.

-- Appropriate Statement_Kinds:
-- An_Accept _St at ement

-- Returns El ement _Ki nds:
-- A Pragnma
-- A St at enment

function Accept _Body_Exception_Handl ers
(St at ement :in Asis.Statenent;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis. Statenent_List;

-- Statenent - Specifies the accept statenent to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns the list of exception handlers and pragmas fromthe body of the
-- accept statement, in their order of appearance.

-- Appropriate Statenment_Kinds:
-- An_Accept _St at ement

-- Returns El ement _Ki nds:
-- A Pragma
-- An_Excepti on_Handl er

function Corresponding_Entry (Statement : in Asis.Statenent)
return Asis. Declaration;

-- Statenment - Specifies the accept statement to query

-- Returns the declaration of the entry accepted in this statenent.

-- Appropriate Statement_Kinds:
-- An_Accept _St at enent

-- Returns Declaration_Kinds:
-- An_Entry_Decl aration
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function Requeue_Entry_Nane (Statenent : in Asis.Statenment)
return Asis. Nane;

-- Statenent - Specifies the requeue statenent to query

-- Returns the name of the entry requeued by the statenent.
-- The nane follows the reserved word "requeue".

-- Appropriate Statenent_Kinds:

-- A Requeue_St at enment

-- A _Requeue_St at enent _Wt h_Abort
-- Returns El ement _Ki nds:

-- An_Expr essi on

function Del ay_Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Statenent - Specifies the delay statenent to query

-- Returns the expression for the duration of the del ay.
-- Appropriate Statenent_Kinds:

-- A _Del ay_Until _Statenent

-- A Del ay_Rel ati ve_St at enent

-- Returns El ement _Ki nds:

-- An_Expr essi on

function Quard (Path : in Asis.Path)
return Asis. Expression;

-- Path - Specifies the select statenent execution path to query

-- Returns the conditional expression guard for the path.

-- Returns a Nil _Elenment if there is no guard, or if the path is froma
-- timed_entry_call, a conditional _entry_call, or an asynchronous_sel ect
-- statement where a guard is not |egal.

-- Appropriate Path_Kinds:

-- A _Sel ect _Path

-- An_Or_Path

-- Returns El ement _Ki nds:

-- Not _An_El ement

-- An_Expr essi on
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function Aborted_Tasks (Statenent : in Asis.Statenent)
return Asis. Expression_List;

-- Statenent - Specifies the abort statenent to query

-- Returns a list of the task nanes fromthe ABORT statenent, in their order
-- of appearance.

-- Appropriate Statenent_Kinds:
-- An_Abort _St at enent

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Choi ce_Paraneter_Specification
(Handl er : in Asis.Exception_Handl er)
return Asis.Declaration;

-- Handler - Specifies the exception handler to query

-- Returns the choice paraneter specification followi ng the reserved word "when"
-- in the exception handler.

-- Returns a NIl _Element if there is no explicit choice paraneter.

-- Appropriate El ement_Ki nds:
-- An_Excepti on_Handl er

-- Returns Decl aration_Kinds:
-- Not _A Decl arati on
-- A _Choi ce_Paranet er _Speci fication

function Exception_Choices (Handler : in Asis.Exception_Handler)
return Asis. El ement _List;

-- Handler - Specifies the exception handler to query

-- Returns a list of the 'when <choice> | <choice> elenents, in their
-- order of appearance. Choices are either the exception nane expression or
-- an others choice.

-- Appropriate El ement_Ki nds:
-- An_Excepti on_Handl er

-- Returns Expression_Kinds:
-- An_l dentifier
-- A_Sel ect ed_Conponent

-- Returns Definition_Kinds:
-- An_Ct her s_Choi ce

194



© ISO/IEC ISO/IEC 15291:1998(E)

function Handl er _Statenents (Handl er © in Asis.Exception_Handl er;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis. Statement_List;

-- Handl er - Specifies the exception handler to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns the list of statements and pragmas fromthe body of the
-- exception handler, in their order of appearance.

-- Appropriate El ement_Ki nds:
-- An_Excepti on_Handl er

-- Returns El ement _Ki nds:
-- A Pragnma
-- A St at enent

function Rai sed_Exception (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Statement - Specifies the raise statenent to query

-- Returns the expression that nanes the raised exception.

-- Returns a Nil_Elerment if there is no explicitly naned exception.
-- Appropriate Statenent_Kinds:

-- A_Rai se_St at enent

-- Returns Expression_Kinds:

-- Not _An_Expr essi on

-- An_l dentifier

-- A_Sel ect ed_Conponent

function Qualified_Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Statement - Specifies the code statenent to query

-- Returns the qualified aggregate expression representing the code statenent.
-- Appropriate Statement_Kinds:

-- A Code_St at enent

-- Returns Expression_Kinds:

-- A Qualified_Expression
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function Is_Di spatching_Call (Call : in Asis.El ement) return Bool ean;

-- Call - Specifies the elenment to query.
-- Returns True if the controlling tag of Call is dynam cally determ ned.

-- This function shall always return Fal se when pragma Restricti ons(No_Di spatch)
-- applies.

-- Returns Fal se for any unexpected El ement.

-- Expected Expression_Kinds:
-- A Function_Call

-- Expected Statenent_Kinds:
-- A_Procedure_Cal | _St at ement

function Is_Call_On_Di spatching_Operation (Call : in Asis.Elenent)
return Bool ean;

-- Call - Specifies the elenment to query.

-- Returns True if the name or prefix of Call denotes the declaration of a
-- primtive operation of a tagged type.

-- Returns Fal se for any unexpected El ement.
-- Expected El ement _Ki nds:

-- A Function_Call
-- A_Procedure_Cal | _St at ement

end Asis. Statenents;
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-- Asis.d auses

-- This package encapsul ates a set of queries that operate on A C ause
-- elenents.

e = T e LR R T
--| ER A_Use_Package_Cl ause - 8.4

--| ER A _Use_Type_C ause - 8.4

--|ER A_Wth_d ause - 10.1.2

--|CR

--|CR Child elenents returned by:

--|CR function O ause_Nanes

--]CR

function O ause_Nanmes (Cl ause : in Asis.Elenent)
return Asis. Nane_Li st;

-- Returns a list of the names that appear in the given clause.
-- The names in the list should be in their order of appearance in the
-- original clauses fromthe conpilation text.

-- Results of this query may vary across ASIS inpl enentations. Sone

-- inmplementations normalize all clauses containing nmultiple names

-- into an equival ent sequence of corresponding single clauses.

-- Simlarly, an inplementation may keep a name only once even though that
-- nanme can appear nore than once in a clause.

-- Appropriate Elenment_Kinds:

-- A_Use_Package_C ause

-- A Use_Type_d ause

-- A Wth_d ause

-- Returns Expression_Kinds:

-- An_ldentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference

B S T e e T N N e e .

--|ER A _Representation_Clause - 13.1

U

--|ER An_Attribute_Definition_Clause - 13.3
An_Enurer ati on_Representation_C ause - 13.4
An_At _Cl ause - J.7

Child elements returned by:
function Representation_C ause_Nane
function Representation_C ause_Expression

939355

function Representati on_Cl ause_Nanme (C ause : in Asis.C ause)
return Asis. Nane;
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-- Returns the direct_name expression followi ng the reserved word "f

-- Appropriate O ause_Kinds:

-- A _Representation_Cd ause
-- A_Conponent _Cl ause

-- Returns Expression_Kinds:

-- An_ldentifier

-- An_Attribute_Reference

© ISO/IEC

function Representation_C ause_Expression
(Clause : in Asis.Representation_C ause)
return Asis. Expression;

-- Clause - Specifies the representation_clause to query
-- Returns the expression following the reserved word “use” or the reserved
-- words “use at”.

-- Appropriate Representation_Clause_Kinds:

-~ An_Attribute_Definition_Clause

- An_Enumeration_Representation_Clause

- An_At_Clause

-- Returns Element_Kinds:
- An_Expression

--|[ER
--|ER A_Record_Representation_Clause - 13.5.1
--|ICR

--|CR Child elements returned by:

--|CR function Representation_Clause_Name
--|CR function Mod_Clause_Expression

--|CR function Component_Clauses

--19.4  function Mod_Clause_Expression

function Mod_Clause_Expression (Clause : in Asis.Representation_Clause)
return Asis.Expression;

-- Clause - Specifies the record representation clause to query

-- Returns the static_expression appearing after the reserved words "at mod".

-- Returns a Nil_Element if a mod_clause is not present.
-- Appropriate Representation_Clause_Kinds:
-~ A_Record_Representation_Clause

-- Returns Element_Kinds:
-~ Not_An_Element
- An_Expression

--19.5  function Component_Clauses

function Component_Clauses (Clause : in Asis.Representation_Clause;
Include_Pragmas : in Boolean := False)
return Asis.Component_Clause_List;

-- Clause - Specifies the record representation clause to query
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-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns the conponent_cl ause and pragma el enents fromthe
-- record_representation_clause, in their order of appearance.

-- Returns a Nil _Elenment_List if the record_representation_clause has no
-- conponent_cl ause or pragnma el enents.

-- Appropriate Representation_C ause_Ki nds:
-- A_Record_Representation_C ause

-- Returns El ement _Ki nds:
-- A Cl ause

-- A Pragma

-- Returns C ause_Ki nds:

-- A _Conponent _d ause

R A Conponent _Cl ause - 13.5.1

Q

CR
CR Child el ements returned by:

CR function Representation_C ause_Nane
CR function Conponent _Cl ause_Position
CR functi on Conponent _C ause_Range

function Conponent _Cl ause_Position (C ause : in Asis.Conponent_Cl ause)
return Asis. Expression;

-- Clause - Specifies the conmponent_clause to query
-- Returns the position expression for the conponent_cl ause.

-- Appropriate C ause_Kinds:
-- A_Conponent _C ause

-- Returns El ement _Ki nds:
-- An_Expressi on

functi on Conmponent _Cl ause_Range (C ause : in Asis. Conponent_Cl ause)
return Asis. Discrete_Range;

-- Returns the first_bit .. last_bit range for the conponent_cl ause.

-- Appropriate C ause_Kinds:
-- A_Conponent _Cl ause

-- Returns Discrete_Range_Ki nds:
-- A Discrete_Sinpl e_Expressi on_Range

end Asis. d auses;
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-- Asis. Text

-- This package encapsul ates a set of operations to access the text of ASIS
-- Elements. |t assumes no know edge of the existence, |ocation, or form of
-- the programtext.

-- The text of a program consists of the texts of one or nore conpilations.
-- The text of each conpilation is a sequence of separate |exical elenents.
-- Each lexical element is either a delimter, an identifier (which can be a
-- reserved word), a nuneric literal, a character literal, a string literal,
-- blank space, or a coment.

-- Each ASIS Element has a text image whose value is the series of characters
-- contained by the text span of the Element. The text span covers all the
-- characters fromthe first character of the Elenment through the |ast

-- character of the Elenment over sone range of lines.

-- General Usage Rul es:

-- Line lists can be indexed to obtain individual lines. The bounds of each
-- list correspond to the lines with those same nunbers fromthe conpilation
-- text.

-- Any Asis.Text query may raise ASIS Failed with a Status of Text_Error if
-- the programtext cannot be located or retrieved for any reason such as
-- renamng, deletion, corruption, or noving of the text.

-- An Ada text /ine abstraction (a private type).

-- Used to represent text fragments froma conpilation.
-- ASIS Lines are representations of the conpilation text.
-- This shall be supported by all ASIS inplenentations.

type Line is private;
Ni | _Line : constant Line;

function "=" (Left : in Line;
Right : in Line)
Return Bool ean is abstract;

-- Nil_Line is the value of an uninitialized Line object.

-- Line_Number is a numeric subtype that allows each ASIS inplenmentation to place
-- constraints on the upper bound for Line_List elenments and conpilation unit size.

-- The upper bound of Line_Nunmber (Maxi mum Line_Nunber) is the only
-- allowed variation for these declarations.

-- Line_Number = 0 is reserved to act as an "invalid" Line_Nunmber value. No
-- unit text line will ever have a Line_Nunber of zero.

-- Line shall be an undiscrimnated private type, or, shall be derived froman
-- undiscrimnated private type. |t can be declared as a new type or as a

-- subtype of an existing type.
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Maxi mum _Li ne_Nunber : constant ASIS Natural :=
| npl enent at i on_Defi ned_| nt eger _Const ant ;

subtype Line_Number is ASIS_Natural range O .. Maxinum_ Li ne_Nunber;

subtype Line_Nunber_Positive is Line_Nunber range 1 .. Maxi mum Li ne_Nunber;

type Line_List is array (Line_Nunber_Positive range <>) of Line;
Nil _Line_List : constant Line_List;

-- Character_Position is a nunmeric subtype that allows each ASIS inplenentation to
-- place constraints on the upper bound for Character_Position and for conpilation
-- unit line lengths.

-- The upper bound of Character_Position (MxinmmlLine_Length) is the
-- only allowed variation for these declarations.

-- Character_Position = 0 is reserved to act as an "invalid"
-- Character_Position value. No unit text line will ever have a character in
-- position zero.

Maxi mum Li ne_Length : constant ASIS Natural :=
| npl enent at i on_Defi ned_| nt eger _Const ant ;

subtype Character_Position is ASIS _Natural range O .. Maxi mum Li ne_Lengt h;

subtype Character_Position_Positive is
Character_Position range 1 .. Maxinum Line_Length;

-- Span is a single text position that is identified by a |ine nunber and a col um
-- nunber representing the text’'s position within the conpilation unit.

-- The text of an el ement can span one or nore lines. The textual Span of an
-- element identifies the | ower and upper bound of a span of text positions.

-- Spans and positions give client tools the option of accessing conpilation

-- unit text through the queries provided by this package, or, to access

-- the text directly through the original conpilation unit text file. Type span
-- facilitates the capture of comments before or after an el enent.

-- Note: The original conpilation unit text may or nay not have existed in a

-- "file", and any such file may or may not still exist. Reference Manual 10.1

-- specifies that the text of a conpilation unit is subnmitted to a conpiler. It
-- does not specify that the text is stored in a "file", nor does it specify that
-- the text of a conpilation unit has any particular lifetine.
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type Span is -- Default is N |_Span
record
First_Line : Line_Nunber _Positive = 1; -- 1..0 - enpty
First_Columm : Character_Position_Positive :=1; -- 1..0 - enpty
Last _Li ne : Li ne_Nunber = 0;
Last _Colum : Character_Position = 0;

end record;

Ni | _Span : constant Span := (First_Line => 1,
First_Colum => 1,
Last _Li ne = 0,
Last_Colum => 0);
--20.8 function First_Line_Number
function First_Line_Nunber (Element : in Asis.Elenent)

return Line_Nunber;

-- Element - Specifies the elenment to query

-- Returns the first line nunber on which the text of the el enent resides.

-- Returns 0 if not |s_Text_Avail abl e(El ement).

--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN
--| AN

Application Note:

The line nunber recorded for a particular elenent may or nay not natch the
"true" line number of the programtext for that element if the Ada environnent
and the local text editors do not agree on the definition of "line". For

exanpl e, the Reference Manual states that any occurrence of an Ascii.Cr character
is to be treated as one or nore end-of-line occurrences. On nbst Unix systens,
the editors do not treat a carriage return as being an end-of-line character.

Ada treats all of the follow ng as end-of-line characters: Ascii.Cr,
Ascii.Lf, Ascii.Ff, Ascii.Vt. It is up to the conpilation systemto
det erm ne whet her sequences of these characters causes one, or nore,
end-of -1ine occurrences. Be warned, if the Ada environnment and the
systemeditor (or any other |ine-counting program) do not use the sane
end-of -1ine conventions, then the |line nunbers reported by ASIS may not
mat ch those reported by those other prograns.

function Last_Line_Nunber (Elenment : in Asis.Elenent)

return Line_Nunber;

-- Element - Specifies the elenment to query

-- Returns the last |line nunber on which the text of the el ement resides.

-- Returns 0 if not |s_Text_Avail abl e(El ement).

function El ement_Span (Element : in Asis.Elenent)

return Span;

-- Element - Specifies the element to query

-- Returns the span of the given el enent.

-- Returns a Nil_Span if the text of a Conpilation_Unit (Conpilation) cannot be
-- located for any reason.

202



© ISO/IEC ISO/IEC 15291:1998(E)

--| AN Application Note:

--| AN

--| AN For this query, Element is only a neans to access the

--| AN Conpilation_Unit (Conpilation), the availability of the text of this El enent
--]AN itself is irrelevant to the result of the query.

function Conpilation_Unit_Span (Element : in Asis.Elenent)
return Span;

-- Element - Specifies the elenment to query

-- Returns the span of the text conprising the enclosing conpilation unit of
-- the given el enent.

-- Returns a Nil_Span if the text of a Conpilation_Unit (Conpilation) cannot be
-- located for any reason.

--| AN Application Note:

--| AN

--| AN For this query, Element is only a neans to access the

--| AN Conpilation_Unit (Conpilation), the availability of the text of this El enment
--|AN itself is irrelevant to the result of the query.

function Conpilation_Span (Element : in Asis.Elenent)
return Span;

-- Element - Specifies the elenment to query

-- Returns the span of the text conprising the conpilation to which the
-- element belongs. The text span may include one or nore conpilation units.

-- Returns a Nil_Span if not |s_Text_Avail abl e(El ement).

function Is_Nil (Right : in Line)
return Bool ean;

-- Right - Specifies the line to check

-- Returns True if the argument is the Ni|_Line.
-- AlLine froma Line_List obtained fromany of the Lines functions
-- will not be Is_Nil even if it has a length of zero.

function Is_Nil (Right : in Line_List)
return Bool ean;

-- Right - Specifies the line list to check

-- Returns True if the argument has a ’'Length of zero.
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function Is_Nil (Right : in Span)
return Bool ean;

function Is_Equal (Left : in Line;
Right : in Line) return Bool ean;

-- Left - Specifies the first of the two |lines
-- Right - Specifies the second of the two |ines

-- Returns True if the two |lines enconpass the same text (have the same Span
-- and are fromthe sanme conpilation).

function Is_ldentical (Left : in Line;
Right : in Line) return Bool ean;

-- Left - Specifies the first of the two |ines
-- Right - Specifies the second of the two |ines

-- Returns True if the two |lines enconpass the sanme text (have the same Span
-- and are fromthe same conpilation) and are fromthe same Context.

function Length (The_Line : in Line) return Character_Position;

-- The_Line - Specifies the line to query
-- Returns the length of the line.
-- Raises ASIS |nappropriate_Line if Is_Ni| (The_Line).

function Lines (Element : in Asis.El ement) return Line_List;

-- Element - Specifies the element to query
-- Returns a list of lines covering the span of the given program el ement.

-- Returns a Nil_Span if the text of a Conpilation containing a given
-- Elenment cannot be |located for any reason.

-- Line lists can be indexed to obtain individual lines. The bounds of each
-- list correspond to the lines with those same nunbers in the conpilation
-- text.
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-- The first Line of the result contains text fromthe conpilation starting at
-- the First_Line/First_Colum of Element’s Span. The last Line of the result
-- contains text fromthe conpilation ending at the Last_Line/Last_Col um of
-- the Element’s Span. Text before or after those linmts is not reflected

-- in the returned |ist.

--| AN Application Note:
--| AN
--| AN For this query, Element is only a neans to access the

--| AN Conpilation_Unit (Conpilation), the availability of the text of this El enent
--|AN itself is irrelevant to the result of the query.

function Lines (Element : in Asis.El enent;
The_Span : in Span) return Line_List;

-- Element - Specifies the element to query
-- The_Span - Specifies the textual span to return

-- Returns a list of lines covering the given span fromthe conpilation
-- containing the given program el ement.

-- Returns a Nil_Span if the text of a Conpilation containing a given
-- Elenment cannot be |located for any reason.

-- This operation can be used to access lines fromtext outside the span of an
-- element, but still within the conpilation. For exanple, |ines containing
-- preceding comments or |ines between two el ements.

-- Line lists can be indexed to obtain individual lines. The bounds of each
-- list correspond to the lines with those same nunbers in the conpilation
-- text.

-- The first Line of the result contains text fromthe conpilation starting at
-- line Span.First_Line and colum Span. First_Colum. The last Line of the

-- result contains text fromthe conpilation ending at |ine Span.Last_Line and
-- columm Span. Last_Colum. Text before or after those linmts is not

-- reflected in the returned list.

-- Raises ASIS |nappropriate_Line_Nunber if Is_Ni| (The_Span). |f The_Span defines
-- a line whose nunmber is outside the range of text lines that can be accessed

-- through the Elenment, the inplenmentation is encouraged, but not required to

-- raise ASIS | nappropriate_Line_Number.

--] AN Application Note:

--| AN

--| AN For this query, Element is only a neans to access the

--| AN Conpilation_Unit (Conpilation), the availability of the text of this El enment
--|AN itself is irrelevant to the result of the query.
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function Lines (El enment :in Asis. Elenent;
First _Line : in Line_Nunmber_ Positive;
Last _Line : in Line_Nunber) return Line_List;
-- El enment - Specifies the element to query
-- First_Line - Specifies the first line to return
-- Last_Line - Specifies the last line to return

-- Returns a list of Lines covering the full text for each of the indicated
-- lines fromthe conpilation containing the given element. This operation
-- can be used to access lines fromtext outside the span of an el enent, but
-- still within the conpilation.

-- Returns a Nil_Span if the text of a Conpilation containing a given
-- Elenment cannot be |located for any reason.

-- Line lists can be indexed to obtain individual lines. The bounds of each
-- list correspond to the lines with those same nunbers in the conpilation text.

-- Raises ASIS | nappropriate_Line_Nunmber if the span is nil. |If the span defines
-- a line whose nunber is outside the range of text lines that can be accessed
-- through the Element, the inplenmentation is encouraged, but not required to

-- raise ASIS | nappropriate_Line_Nunber.

--| AN Application Note:

--| AN

--| AN For this query, Element is only a neans to access the

--| AN Conpilation_Unit (Conpilation), the availability of the text of this El enment
--|AN itself is irrelevant to the result of the query.

-- Returns the string used as the delimter separating individual |ines of
-- text within the programtext image of an element. It is also used as the
-- delimter separating individual lines of strings returned by Debug_| mage.

function Element _Image (Element : in Asis.El ement) return Program Text;

-- Element - Specifies the elenment to query

-- Returns a programtext inmage of the element. The inmage of an el ement can
-- span nore than one line, in which case the programtext returned by the
-- function Delimter_|l mage separates the individual lines. The bounds on
-- the returned programtext value are 1..N, Nis as |large as necessary.

-- Returns a null string if not |s_Text_Avail abl e(El ement).

-- |If an Element’s Span begins at columm position P, the returned programtext wll

-- be padded at the beginning with P-1 white space characters (Ascii.’ ' or Ascii.H).
-- The first character of the Element’s image will thus begin at character P of the
-- returned programtext. Due to the possible presence of Ascii.H characters, the
-- "colum" position of characters within the image might not be the same as their

-- print-columm positions when the image is displayed on a screen or printed.

-- NOTE: The image of a large el enment can exceed the range of ProgramText. In this

-- case, the exception ASIS Failed is raised with a Status of Capacity_Error.
-- Use the Lines function to operate on the inmage of |large el enments.
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function Line_Inmage (The_Line : in Line) return Program Text;

-- The_Line - Specifies the line to query

-- Returns a programtext image of the line. The inage of a single |exical

-- element can be sliced fromthe returned value using the first and | ast

-- colum character positions fromthe Span of the Elenent. The bounds on the
-- returned programtext are 1 .. Length(Line).

-- If the Line is the first line fromthe Lines result for an Element, it can

-- represent only a portion of a line fromthe original conpilation. If the

-- span began at character position P, the first Line of it’'s Lines

-- result is padded at the beginning with P-1 white space characters

-- (Ascii.’” ' or Ascii.H). The first character of the inage will

-- thus begin at character P of the programtext for the first Line. Due to the
-- possible presence of Ascii.H characters, the "colum" position of

-- characters within the image may not be the sanme as their print-colum

-- positions when the image is displayed or printed.

-- Simlarly, if the Lineis the last line fromthe Lines result for an

-- Element, it may represent only a portion of a line fromthe original

-- conpilation. The programtext image of such a Line is shorter than the
-- line fromconpilation and will contain only the initial portion of

-- that line.

-- Raises ASIS |Inappropriate_Line if Is_N| (The_Line).

function Non_Comment _I nage (The_Line : in Line) return Program Text;

-- The_Line - Specifies the line to query

-- Returns a programtext image of a Line up to, but excluding, any comment
-- appearing in that Line.

-- The value returned is the same as that returned by the Inmage function,
-- except that any hyphens ("--") that start a comment, and any characters
-- that follow those hyphens, are dropped.

-- The bounds on the returned programtext are 1..N, where Nis one less than the
-- colum of any hyphens ("--") that start a comment on the |ine.

-- Raises ASIS |Inappropriate_Line if Is_N| (The_Line).

function Comment _I nmage (The_Line : in Line) return Program Text;

-- The_Line - Specifies the line to query

-- Returns a programtext image of any comment on that |ine, excluding any
-- lexical elenments preceding the comment.

-- The value returned is the same as that returned by the Inmage function,

-- except that any programtext prior to the two adjacent hyphens ("--") which start
-- a coment is replaced by an equal nunber of spaces. |f the hyphens began in

-- colum P of the Line, they will also begin in character position P of the

-- returned programtext.
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-- Anull string is returned if the line has no comment.

-- The bounds of the programtext are 1..N, where Nis as |large as necessary.
-- Raises ASIS Inappropriate_Line if Is_N| (The_Line).

function Is_Text_Available (Elenent : in Asis.Elenent) return Bool ean;

-- Returns True if the inplenmentation can return a valid text inmge for the
-- given elenent.

-- Returns False for any Element that Is_Nl, Is_Part_O _Inplicit, or
-- Is_Part_O _Instance.

-- Returns False if the text of the elenent cannot be | ocated for any reason
-- such as renaning, deletion, or noving of text.

--| IR I npl ement ati on Requirenents:
--]IR
--|IR An inplenmentation shall make text available for all explicit elements.

function Debug_lmage (The_Line : in Line) return Wde_String;

-- The_Line - Specifies the line to convert

-- Returns a string value containing inplenmentation-defined debug
-- information associated with the line.

-- The return value uses Asis.Text.Delimter_lmage to separate the |lines
-- of multi-line results. The return value does not end with
-- Asis.Text.Delimter_| mage.

-- These values are intended for two purposes. They are suitable for

-- inclusion in problemreports sent to the ASIS inplementor. They can
-- be presuned to contain information useful when debugging the

-- inmplementation itself. They are also suitable for use by the ASI S

-- application when printing sinple application debuggi ng nmessages during
-- application devel opment. They are intended to be, to sonme worthwhile
-- degree, intelligible to the user.

private
type Line is (Inplenentation_Defined);
Nl _Line : constant Line := |nplenentation_Defined,
Ni | _Line_List : constant Line_List (1 .. 0) := (others => NI _Line);

end Asis. Text;
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-- Asis.lds provides support for permanent unique Element "ldentifiers" (lds).
-- AnIdis an efficient way for a tool to reference an ASIS elenent. The Id
-- is permanent from session to session provided that the Ada conpilation

-- environment is unchanged.

-- This package encapsul ates a set of operations and queries that inplenent

-- the ASIS |Id abstraction. An Id is a way of identifying a particular

-- Element, froma particular Conpilation_Unit, froma particular Context.

-- lds can be witten to files. |I|ds can be read fromfiles and converted into
-- an Element value with the use of a suitable open Context.

-- The Ada elenent |d abstraction (a private type).

-- The Id type is a distinct abstract type representing permanent "nanmes"
-- that correspond to specific El ement val ues.

-- These nanes can be witten to files, retrieved at a later tine, and
-- converted to El ement val ues.

-- ASIS |ds are a nmeans of identifying particular Element values obtained from
-- a particular physical conpilation unit. |ds are "relative names". Each Id
-- value is valid (is usable, makes sense, can be interpreted) only in the

-- context of an appropriate open ASIS Context.

-- Id shall be an undiscrimnated private type, or, shall be derived froman

-- undiscrimnated private type. |t shall be declared as a new type or as a
-- subtype of an existing type.

type Id is private;
Nil_Id: constant Id;

function "=" (Left : in Id;
Right : in Id)
Return Bool ean i s abstract;

function Hash (The_Id : in Id) return Asis.ASI S |nteger;

function "<" (Left : in
Right : in

function ">" (Left : in
Right : in
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function Is_Nil (Rght : in Id) return Bool ean;

function Is_Equal (Left : in Id;
Right : in Id) return Bool ean;
-- Left - Specifies the left Id to conpare
-- Right - Specifies the right Id to conpare

-- Returns True if Left and Right represent the sanme physical |Id, fromthe
-- same physical conpilation unit. The two |ds convert
-- to Is_ldentical Elenments when converted with the same open ASIS Context.

function Create_Id (Element : in Asis.Element) return Id;

-- Returns a unique |d value corresponding to this Elenment, fromthe

-- correspondi ng Encl osing_Conpilation_Unit and the correspondi ng

-- Enclosing_Context. The Id value will not be equal ("=") to the Id value
-- for any other Elenment value unless the two Elements are |s_ldentical.

-- Nil_ld is returned for a Nil_Elenent.

-- Al Element_Kinds are appropriate.

function Create_El ement (The_ld in ld;
The_Context : in Asis.Context)
return Asis. El enent;

-- The_ld - Specifies the Id to be converted to an El enent
-- The_Context - Specifies the Context containing the Element with this Id

-- Returns the Elenment value corresponding to The_lId. The_ld shall
-- correspond to an Elenment available froma Conpilation_Unit contained by
-- (referencible through) The_Context.

-- Raises ASIS |nappropriate_Elenment if the Element value is not available

-- though The_Context. The Status is Value_Error and the Diagnosis

-- string will attenpt to indicate the reason for the failure. (e.g., "Unit is
-- inconsistent”, "No such unit", "Element is inconsistent (Unit inconsistent)",
-- etc.)
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function Debug_lmage (The_Id : in Id) return Wde_String;

-- Returns a string value containing inplenmentation-defined debug
-- information associated with the |d.

-- The return value uses Asis.Text.Delimter_lmage to separate the |lines
-- of multi-line results. The return value does not end with
-- Asis.Text.Delimter_| mge.

-- These values are intended for two purposes. They are suitable for

-- inclusion in problemreports sent to the ASIS inplenentor. They can
-- be presumed to contain information useful when debugging the

-- inmplementation itself. They are also suitable for use by the ASI S

-- application when printing sinple application debuggi ng nmessages during
-- application devel opnment. They are intended to be, to some worthwhile
-- degree, intelligible to the user.

private

type Id is (Inplenmentation_Defined);
Nil _Id : constant Id := |nplenentation_Defined,

end Asis. |ds;
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-- Asis.Data_Deconposition
-- This package is optional.

-- Operations to deconpose data val ues using the ASIS type information and a
-- Portable_Data stream representing a data val ue of that type.

-- An application can wite data, using the Asis.Data_Deconposition. Portabl e_Transfer
-- package to an external mediumfor later retrieval by another application. The

-- second application reads that data and then uses this package to convert that data
-- into useful information. Sinple discrete scalar types can be converted

-- directly into useful information. Conposite types, such as records and arrays,

-- shall first be broken into their various discrimnants and conponents.

-- A data streamrepresenting a record val ue can be deconposed into a group

-- of discrimnant and conponent data streans by extracting those streans from
-- the record’s data stream This extraction is perforned by applying any of
-- the Record_Conponents which describe the discrimnants and conponents of

-- the record type. Each discrimnant and each conponent of a record type is
-- described by a Record_Conponent value. Each value encapsul ates the

-- information needed, by the inplenentation, to efficiently extract the

-- associated field froma data streamrepresenting a record val ue of the

-- correct type.

-- A data streamrepresenting an array val ue can be deconposed into a group of
-- conponent data streans by extracting those streans fromthe array’s data
-- stream This extraction is performed by applying the single

-- Array_Conponent which describes the conponents of the array type. One

-- Array_Conponent value is used to describe all array conponents. The val ue
-- encapsul ates the information needed, by the inplenmentation, to efficiently
-- extract any of the array conponents.

-- Assunptions and Limitations of this Interface:

-- a) The data streamis appropriate for the ASIS host nachine. For exanple,
-- the inplementation of this interface will not need to worry about

-- byte flipping or reordering of bits caused by novenent of data between
-- machi ne architectures.

-- b) Records, arrays, and their conponents may be packed.

-- ¢) Records, array conponents, enunerations, and scal ar types may have
-- representation and | ength clauses applied to them This includes scalar
-- types used as record discrimnants and array indices.

-- d) This specification supports two of the three type nodels di scussed
-- bel ow. Mddels A and B are supported. Mdel Cis not supported.

-- 1) Sinple "static" types contain no variants, have a single fixed 'Size,

-- and all conponents and attributes are thenselves static and/or fully

-- constrained. The size and position for any conponent of the type can be
-- determ ned without regard to constraints. For exanple:

-- type Static_Record is

-- record

-- F1, F2 : Natural;

-- c1 : Wde_Character;

-- Al : Wde_String (1..5);

-- end record;

-- type Static_Discrimnated (X : Boolean) is

-- record
-- F1, F2 : Natural;
-- C1 : Wde_Character;

-- end record;
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-- type Static_Array is array (Integer range 1 .. 100) of Bool ean;
-- type Static_Enum is (One, Two, Three);

-- type Static_Integer is range 1 .. 512;

-- type Static_Fl oat is digits 15 range -100.0 .. 100.0;

-- type Static_Fixed is delta 0.1 range -100.0 .. 100.0;

-- 2) Sinple "dynanmic" types contain one or nore conponents or attributes
-- whose size, position, or value depends on the value of one or nore
-- constraints conputed at execution tine. This neans that the size,

-- position, or nunber of conponents within the data type cannot be

-- determ ned wi thout reference to constraint val ues.

-- Records contai ni ng conponents, whose size depends on discrininants

-- of the record, can be handl ed because the discrininants for a record
-- value are fully specified by the data stream form of the record val ue.
-- For exanpl e:

-- type Dynamic_Length (Length : Natural) is
-- record

-- S1 : Wde_String (1 .. Length);
-- end record;

-- type Dynami c_Variant (Wen : Boolean) is
-- record

-- case Wen is

-- when True =>

-- Cl : Wde_Character;

-- when Fal se =>

-- nul | ;

-- end case;

-- end record,;

-- Arrays with an unconstrai ned subtype, whose ’'Length, 'First, and ’Last
-- depend on dynam c index constraints, can be handl ed because these

-- attributes can be queried and stored when the data streamis witten.
-- For exanpl e:

-- | : Integer := Sone_Function;

-- type Dynam c_Array is

-- array (Integer range | .. | + 10) of Bool ean;

-- type Heap_Array is array (Integer range <>) of Bool ean;

-- type Access_Array is access Heap_Array;
-- X : Access_Array := new Heap_Array (1 .. 100);

-- 3) Conplex, externally "discrimnated" records, contain one or nore

-- conponents whose size or position depends on the value of one or nore
-- non-static external values (values not stored within instances of the
-- type) at execution time. The size for a value of the type cannot be
-- determ ned without reference to these external values, whose runtine
-- val ues are not known to the ASIS Context and cannot be automatically
-- recorded by the Asis.Data_Deconposition. Portable_Transfer generics.

-- For exanpl e:

-- N : Natural := Function_Call();
- decl are

-- type Conplex is

-- record

- S1 : Wde_String (1 .. N;
.- end record;
- begi n

-- end;

-- Ceneral Usage Rul es:

-- Al operations in this package will attenpt to detect the use of invalid
-- data streans. A data streamis "invalid" if an operation determi nes that
-- the streamcoul d not possibly represent a value of the expected variety.
-- Possible errors are: streamis of incorrect |ength, streamcontains bit

-- patterns which are illegal, etc. The exception ASIS | nappropriate_El emrent
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-- is raised in these cases. The Status value is Data Error. The

-- Diagnosis string will indicate the kind of error detected.

-- Al inplementations will handle arrays with a mni numof 16 di nensions,
-- or the nunber of dinmensions allowed by their conpiler, whichever is

-- smaller.

-- Type Record_Conponent describes one discrimnant or conponent of a record type.

-- Inmplementation is highly inplenmentation dependent. The "=" operator is not
-- meani ngful between Record_Conponent val ues unless one of themis the
-- N | _Record_Conmponent val ue.

-- Arecord type describes conposite val ues which contain zero or nore

-- discrimnant and conponent fields. A Record_Type_ Definition can be queried
-- to obtain a list of Record_Components. Each Record_Conponent contains the
-- information necessary to extract one discrimnant or conponent field of the
-- record.

-- Record_Conmponents are intended for use with data stream extraction

-- operations. An extraction operation is performed using a Record_Conponent,
-- in conjunction with a data streamrepresenting a value of the record type.
-- The record data streamcontains data for all fields of the record. The

-- result is an extracted data streamrepresenting just the value of the one
-- field. Record_Conponents are inplenmented so as to allow for efficient

-- extraction of field values.

-- An extracted field data streamis suitable for all uses. |If the fieldis a
-- scalar type, it can be converted directly into useful information. |If the
-- field is, in turn, another conposite value, it can be further deconposed

-- into its own conponent val ues.

-- There are two ways to obtain the Record_Conponents or the Array_Conponent
-- needed to further deconpose an enbedded conposite field. First, if the

-- type of the field is known, the type definition can be directly queried to
-- obtain the Record_Components or the Array_Conponent that describe its

-- internal structure. Second, the Record_Conponent used to extract the field
-- can be queried to obtain the same Record_Conponents or the sane

-- Array_Conponent. Both nethods return identical information.

-- This kind of nested deconposition can be carried to any required |evel.

-- Record_Conponents becone invalid when the Context, from which they

-- originate, is closed. Al Record_Conponents are obtained by referencing a)
-- an Elenment, which has an associated Context, b) another Record_Conponent,
-- or c¢) an Array_Conmponent. Utimately, all conponent values originate from
-- a A Type_Definition Element; that El ement determnes their Context of

-- origin.

type Record_Conponent is private;
Ni | _Recor d_Conponent : constant Record_Conponent;

function "=" (Left : in Record_Conponent;
Right : in Record_Conponent)
Ret urn Bool ean is abstract;

type Record_Conponent _List is
array (Asis.List_Index range <>) of Record_Conponent;
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-- Type Array_Conponent describes the conponents of an array valued field for a record
-- type.

-- Inmplementation is highly inplementor dependent. The "=" operator is not

-- meani ngful between Array_Conponent val ues unless one of themis the

-- NI _Array_Conponent val ue.

-- An array type describes conposite val ues which contain zero or nore indexed
-- conponents. Both An_Unconstrai ned_Array_Definition or

-- A Constrained_Array_Definition can be queried to obtain a single

-- Array_Conponent. The Array_Conponent contains the information necessary to
-- extract any arbitrary conponent of the array.

-- Array_Conmponents are intended for use with data stream extraction

-- operations. An extraction operation is performed using an Array_Conponent,
-- in conjunction with a data streamrepresenting a value of the array type.
-- The array data streamcontains data for all conponents of the array. The
-- result is an extracted data streamrepresenting just the value of the one
-- conponent. Array_Conponents are inplenmented so as to allow for efficient
-- extraction of array conponent val ues.

-- An extracted conmponent data streamis suitable for all uses. [If the
-- conponent is a scalar type, it can be converted directly into useful
-- information. |If the conponent is, in turn, another conposite value, it can

-- be further deconposed into its own conponent val ues.

-- There are two ways to obtain the Record_Conponents or the Array_Conponent
-- needed to further deconpose an enbedded conposite conponent. First, if the
-- type of the conponent is known, the type definition can be directly queried
-- to obtain the Record_Conponents or the Array_Conponent that describe its

-- internal structure. Second, the Array_Conponent used to extract the

-- conmponent can be queried to obtain the same Record_Conponents or the sane
-- Array_Conponent. Both nethods return identical information.

-- This kind of nested deconposition can be carried to any required |evel.

-- Array_Conponents becone invalid when the Context, from which they

-- originate, is closed. Al Record_Conponents are obtained by referencing a)
-- an Elenment, which has an associ ated Context, b) a Record_Conponent, or c)
-- another Array_Conponent. Utimately, all conponent values originate froma
-- A Type_ Definition Elenment; that Elenment determnes their Context of origin.

type Array_Conponent is private;
Ni | _Array_Conponent : constant Array_Conponent;

function "=" (Left : in Array_Conponent;

Right : in Array_Conponent)
Return Bool ean is abstract;

type Array_Conponent _List is
array (Asis.List_Index range <>) of Array_Conponent;

-- Dimension_|l ndexes - an array of index values used to access an array stream

type D nmension_| ndexes is
array (Asis.ASIS Positive range <>) of Asis.ASIS Positive;
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-- Type Array_Conponent_lterator is used to iterate over successive conponents of an
-- array. This can be nore efficient than using individual index values when

-- extracting array conponents froma data stream because it substitutes two

-- subroutine calls (Next and Done) for the multiplications and divisions

-- implicit in indexing an N dinmensional array with a single index val ue.

-- lterators can be copied. The copies operate independently (have separate

-- state).

-- An exanpl e:

-- decl are

-- Conponent : Array_Conponent := ...;

-- Iter : Array_Conponent _Iterator;
-- Array_Stream : Portable_Data (...) := ...;
-- Component _Stream : Portable_Data (...);

-- begi n

-- Iter := Array_lterator (Conponent);

-- while not Done (lter) |oop

-- Conmponent _Stream : = Conponent_Data_Stream (lter, Array_Strean);
-- Next (lter);

-- end | oop;

-- end;

type Array_Conponent _Iterator is private;

Ni | _Array_Conponent _Iterator : constant Array_Conponent_Iterator;

-- Portable_Data represents an ordered "streanl of data val ues.

-- The portable representation for application data is an array of data

-- values. This portable data representation is guaranteed to be valid when
-- witten, and later read, on the sanme machine architecture, using the sanme
-- inmplementor’s conpiler and runtime system Portability of the data

-- values, across inplenmentations and architectures, is not guaranteed.

-- Some inplementors may be able to provide data val ues which are portable
-- across a larger subset of their supported machine architectures.

-- Sonme of the problens encountered when changing architectures are: bhit
-- order, byte order, floating point representation, and alignnent

-- constraints. Sonme of the probl ens encountered when changing runtine
-- systems or inplenmentations are: type representation, optim zation,

-- record padding, and other |/O subsysteminplenentation variations.

-- The nature of these data values is deliberately unspecified. An
-- inmplementor will choose a data value type that is suitable for the
-- expected uses of these arrays and data values. Arrays and data

-- val ues have these uses:

-- a) Array values are used in conjunction with the

-- Asi s. Dat a_Deconposition interface. The data value type should be

-- readi |y deconposabl e, by that package, so that array and record

-- conponents can be efficiently extracted froma data streamrepresented
-- by this array type. The efficiency of that interface is a priority.

-- b) The data value type is read and witten by applications. It
-- shoul d have a size that makes efficient |/O possible. Applications can
-- be expected to performI1/Oin any or all of these ways:

-- 1) Ada. Sequential _lo or Ada.Direct_lo could be used to read or wite
-- t hese val ues.

-- 2) Individual values may be placed inside other types and those types
-- may be read or witten.
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-- 3) The 'Address of a data value, plus the ’'Size of the data val ue

-- type, may be used to performlow | evel system|/QO Note: This

-- requires the 'Size of the type and the 'Size of a variable of that
-- type to be the sane for sone inplenentations.

-- 4) Individual values nmay be passed through Unchecked_Conversion in

-- order to obtain a different value type, of the sane ’'Size, suitable
-- for use with sone user 1/O facility. This usage is non-portable

-- across inpl ementations.

-- c) Array values are read and witten by applications. The data val ue
-- type shoul d have a size that nakes efficient 1/0O possible.
-- Applications can be expected to performI|1/Oin any or all of these ways:

-- 1) Ada. Sequential _lo or Ada.Direct_lo could be used to read or wite a
-- constrai ned array subtype.

-- 2) Array values may be placed inside other types and those types may
-- be read and written.

-- 3) The 'Address of the first array value, plus the ’'Length of the
-- array tines the 'Size of the values, may be used to performlow
-- | evel system|/QO Note: This inplies that the array type is

-- unpacked, or, that the packed array type has no "padding" (e.g.,
-- groups of five 6-bit values packed into 32-bit words with 2 bits
-- of padding every 5 elenents).

-- 4) Array values may be passed through Unchecked_Conversion in order to
-- obtain an array value, with a different value type, suitable for

-- use with some user |/Ofacility. This usage is non-portable across
-- i npl ement ati ons.

-- The data val ue type should be chosen so that the ’'Address of the first

-- array data value is also the 'Address of the first storage unit containing
-- array data. This is especially necessary for target architectures where
-- the "bit" instructions address bits in the opposite direction as that used
-- by normal machine nmenory (or array conponent) indexing. A reconmended

-- 'Size is System Storage_Unit (or a nmultiple of that size).

-- Inplenmentations that do not support Unchecked_Conversion of array val ues,
-- or which do not guarantee that Unchecked_Conversion of array values wll

-- always "do the right thing" (convert only the data, and not the dope vector
-- information), should provide warnings in their ASIS docunentation that

-- detail possible consequences and work-arounds.

-- The index range for the Portable_Data type shall be a nuneric type whose
-- range is large enough to enconpass the Portable_Data representation for all
-- possible runtine data val ues.

-- Al conversion interfaces always return Portable_Data array values with a
-- "First of one (1).

-- The Portabl e_Val ue type may be inplenented in any way
-- whatsoever. It need not be a nuneric type.

type Portable_Value is (Inplenentation_Defined);

subtype Portable_Positive is Asis.ASIS Positive
range 1 .. Inplenentation_Defined_Integer_Constant;

type Portable_Data is array (Portable_Positive range <>) of Portabl e_Val ue;

Ni | _Portable_Data : Portable Data (1 .. 0);
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-- Type_Model _Ki nds

-- Each Type_Definition fits into one of three type nodels.

type Type_Model _Kinds is (A _Sinple_Static_Mdel,
A_Si npl e_Dynani c_Model ,
A_Conpl ex_Dynani c_Model ,
Not _A Type_Mbdel ); -- Nl argunents

function Type_Model _Kind (Type_Definition : in Asis.Type_Definition)
return Type_Mbdel _Ki nds;

function Type_Model _Ki nd (Conponent : in Record_Conponent)
return Type_Mdel _Ki nds;

function Type_Model _Ki nd (Conponent : in Array_Conponent)
return Type_Mbdel _Ki nds;

-- Type_Definition - Specifies the type definition to query
-- Conponent - Specifies arecord field with a record or array type

-- Returns the nodel that best describes the type indicated by the argunent.
-- Returns Not_A Type_Mddel for any unexpected argument such as a Nil val ue.

-- Expected El ement _Ki nds:
-- A Type_Definition

function Is_Nil (R ght : in Record_Conponent) return Bool ean;

function Is_Nil (Rght : in Array_Conponent) return Bool ean;

-- Returns True if Right is a Nil (or uninitialized) conponent val ue.
-- Returns False for all other val ues.

-- Al conponent values are appropriate.

function I's_Equal (Left : in Record_Conponent;
Right : in Record_Conponent) return Bool ean;

function Is_Equal (Left : in Array_Conponent;
Right : in Array_Conponent) return Bool ean;

-- Left - Specifies the left conponent to conpare
-- Right - Specifies the right conponent to conpare

-- Returns True if Left and Right represent the same physical conponent of the

-- sane record or array type, fromthe sanme physical conpilation unit. The

-- two conponents may or may not be fromthe same open ASIS Context variable.

218

© ISO/IEC



© ISO/IEC ISO/IEC 15291:1998(E)

-- Inplies:

-- I s_Equal (Enclosing_Conpilation_Unit (Conponent_Declaration (Left)),
-- Encl osi ng_Conpi | ati on_Unit (Conponent_Decl aration (Right)))
-- = True

-- Al conponent values are appropriate.

function Is_ldentical (Left : in Record_Conponent;
Right : in Record_Conponent) return Bool ean;
function Is_ldentical (Left : in Array_Conponent;
Right : in Array_Conponent) return Bool ean;
-- Left - Specifies the left conponent to conpare
-- Right - Specifies the right conponent to conpare

-- Returns True if Left and R ght represent the same physical conponent of the
-- sanme record or array type, fromthe same physical conpilation unit and the
-- same open ASIS Context variable.

-- Inplies:

-- I's_ldentical (Enclosing_Conpilation_Unit (Conponent_Declaration (Left)),
-- Encl osi ng_Conpi |l ati on_Unit (Conponent_Declaration (Right)))
-- = True

-- Al conponent values are appropriate.

function Is_Array (Conponent : in Record_Conponent) return Bool ean;
function Is_Array (Conponent : in Array_Conponent) return Bool ean;
-- Conmponent - Specifies any conponent

-- Returns True if the conponent has an array subtype (contains an array
-- val ue).

-- Returns False for Nil conmponents and any conponent that is not an enbedded
-- array.

function I's_Record (Conponent : in Record_Conponent) return Bool ean;
function I's_Record (Conponent : in Array_Conponent) return Bool ean;
-- Conponent - Specifies any conponent

-- Returns True if the conponent has a record subtype.
-- Returns False for Nil conmponents and any conponent that is not an enbedded
-- record.
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function Done (lterator : in Array_Conponent_Iterator) return Bool ean;

-- lterator - Specifies the iterator to query

-- Returns True if the iterator has been advanced past the |last array
-- component. Returns True for a Ni|l_Array_Conponent_lterator.

procedure Next (lterator : in out Array_Conponent_lterator);

-- Iterator - Specifies the iterator to advance

-- Advances the iterator to the next array conponent. Use Done to test the
-- iterator to see if it has passed the |ast conponent. Does nothing if the
-- iterator is already past the |ast conponent.

procedure Reset (lterator : in out Array_Conponent_lterator);

-- Iterator - Specifies the iterator to reset
-- Resets the iterator to the first array conponent.

function Array_Index (lterator : in Array_Conponent_lterator)
return Asis.ASI S Natural;

-- lterator - Specifies the iterator to query

-- Returns the |Index val ue which, when used in conjunction with the
-- Array_Conmponent value used to create the Iterator, indexes the same array
-- conponent as that presently addressed by the Iterator.

-- Raises ASIS |nappropriate_Element if given a Nil_Array_Conponent _|terator
-- or one where Done(lterator) = True. The Status value is Data_Error.
-- The Diagnosis string will indicate the kind of error detected.

function Array_lndexes (lterator : in Array_Conponent_Ilterator)
return Di nensi on_I| ndexes;

-- lterator - Specifies the iterator to query

-- Returns the index val ues which, when used in conjunction with the
-- Array_Conponent value used to create the lIterator, indexes the same array
-- conponent as that presently addressed by the Iterator.

-- Raises ASIS |nappropriate_Element if given a Nil_Array_Conponent_|terator

-- or one where Done(lterator) = True. The Status value is Data_Error.
-- The Diagnosis string will indicate the kind of error detected.
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function D scrimnant_Conponents (Type_Definition : in Asis. Type_Definition)
return Record_Conponent _Li st;

function D scrim nant_Conponents (Conponent : in Record_Conponent)
return Record_Conponent _Li st;

function D scrimnant_Conponents (Conponent : in Array_Conponent)
return Record_Conponent _Li st;

-- Type_Definition - Specifies the record type definition to query
-- Conmponent - Specifies a conmponent which has a record subtype,
-- | s_Recor d(Conponent) = True

-- Returns a list of the discrimnant conponents for records of the indicated
-- record type.

-- The result describes the locations of the record type's discrimnants,

-- regardless of the static or dynam c nature of the record type.

-- Al return conmponents are intended for use with a data stream representing
-- a value of the indicated record type.

-- Al |Is_Record(Conponent) = True argunments are appropriate. All return
-- values are valid paranmeters for all query operations.

-- Appropriate Element_Kinds:
-- A Type_Definition

-- Appropriate Type_Kinds:
-- A _Derived_Type_Definition (derived froma record type)
-- A Record_Type_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Ki nds:
-- A_Sinmpl e_Static_Mdel

-- A_Si npl e_Dynami c_Model

-- A_Conpl ex_Dynani c_Model

functi on Record_Conponents (Type_Definition : in Asis.Type_Definition)
return Record_Conponent _Li st;

function Record_Conponents (Conponent : in Record_Conponent)
return Record_Conponent _Li st;

functi on Record_Conponents (Conponent : in Array_Conponent)
return Record_Conponent _Li st;

-- Type_Definition - Specifies the record type definition to query
-- Conmponent - Specifies a conponent which has a record subtype,
-- | s_Recor d(Conponent) = True

-- Returns a list of the discrimnants and conponents for the indicated sinple
-- static record type. (See rule 6.A above.)

-- The result describes the |locations of the record type's discrimnants and
-- conponents. All return conponents are intended for use with a data stream
-- representing a value of the indicated record type.

-- Al Is_Record (Component) = True values, having sinple static types, are
-- appropriate. Al return values are valid paraneters for all query operations.

-- Note: If an Ada inplenentation uses inplenentation-dependent record

-- components (Reference Manual 13.5.1 (15)), then each such conponent of
-- the record type is included in the result.
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-- Appropriate El ement_Ki nds:

-- A Type_Definition

-- Appropriate Type_Ki nds:

-- A Derived_Type_Definition (derived froma record type)
-- A Record_Type_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Ki nds:

-- A_Sinpl e_Static_Mdel

functi on Record_Conponents
(Type_Definition : in Asis. Type_Definition;
Dat a_Stream : in Portabl e_Dat a)
return Record_Conponent _Li st;

function Record_Conponents
( Conponent : in Record_Conponent;
Data_Stream: in Portabl e_Dat a)
return Record_Conponent _Li st;

functi on Record_Conponents
( Conmponent : in Array_Conponent;
Data_Stream: in Portabl e_Dat a)
return Record_Conponent _Li st;

-- Type_Definition - Specifies the record type definition to query

-- Conmponent - Specifies a conmponent which has a record subtype,
-- | s_Recor d( Conponent) = True
-- Data_Stream - Specifies a data streamcontaining, at |least, the

-- conpl ete set of discrimnant or index constraints for the type

-- Returns a list of the discrimnants and conponents for the indicated record
-- type, using the data streamargument as a guide. The record type shall be
-- either a sinple static, or a sinple dynamc, record type. (See rules 6.A
-- and 6.B above.)

-- The result describes the locations of the record type's discrimnants and
-- all conmponents of the appropriate variant parts. The contents of the |ist
-- are determ ned by the discrimnant values present in the data stream

-- Asinple static type will always return the same conponent |ist (I|s_Equal

-- parts) regardless of the Data_Stream because the |layout of a sinple static
-- type does not change with changes in discrimnant values. A sinple dynamc
-- type returns different conponent lists (non-ls_Equal parts) depending on

-- the contents of the Data_Stream because the contents and | ayout of a

-- sinple dynam c type changes with changes in discrimnant values. Al

-- return conponents are intended for use with a data streamrepresenting a

-- value of the indicate record type.

-- The Data_Stream shall represent a fully discrimnated value of the indicated
-- record type. The stream may have been read froma file, it may have been

-- extracted fromsone enclosing data stream or it may be an artificial value
-- created by the Construct_Artificial_Data_Streamoperation. Only the

-- discrimnant portion of the Data_Streamis checked for validity, and, only
-- some discrimnant fields may need to be checked, depending on the

-- conplexity of the record type. The best approach, for any application that
-- is constructing artificial data streams, is to always provide appropriate

-- values for all discrimnant fields. |t is not necessary to provide val ues
-- for non-discrimnant fields.

-- Al |s_Record(Conmponent) = True values are appropriate. Al return values
-- are valid paraneters for all query operations.

-- Note: If an Ada inplenentation uses inplenentation-dependent record

-- conponents (Reference Manual 13.5.1 (15)), then each such conponent of the
-- record type is included in the result.
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-- Appropriate El ement_Ki nds:

-- A Type_Definition

-- Appropriate Type_Kinds:

-- A Derived_Type_Definition (derived froma record type)
-- A _Record_Type_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Kinds:

-- A _Sinpl e_Static_Mdel

-- A_Si npl e_Dynani c_Mbdel

function Array_Conponents (Type_Definition : in Asis. Type_Definition)
return Array_Conponent;

function Array_Conponents (Conponent : in Record_Conponent)
return Array_Conponent;

function Array_Conponents (Conponent : in Array_Conponent)
return Array_Conponent;

-- Type_Definition - Specifies the array type definition to query
-- Conmponent - Specifies a conponent which has an array subtype,
-- I's_Array(Conponent) = True

-- Returns a single conponent, describing all conponents of the indicated
-- array type. The array type shall be a sinple static, or a sinple dynamc
-- array type. (See rules 6.A and 6.B above.)

-- The result contains all information necessary to index and extract any
-- component of a data streamrepresenting a value of the indicated array

-- type.

-- Al Is_Array (Conponent) = True values are appropriate. All return val ues
-- are valid paranmeters for all query operations.

-- Appropriate Element_Kinds:

-- A Type_Definition

-- Appropriate Type_Kinds:

-- A _Derived_Type_Definition (derived froman array type)

-- An_Unconstrai ned_Array_Definition
-- A _Constrai ned_Array_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Ki nds:
-- A _Sinpl e_Static_Model
-- A_Si nmpl e_Dynani c_Model

function Array_lterator (Conponent : in Array_Conponent)
return Array_Conponent _I|terator;

-- Conponent - Specifies an array conponent to be used for iteration

-- Returns an iterator poised to fetch the 1st conponent of an array.
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function Conponent _Data_Stream
( Conponent : in Record_Conponent;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

functi on Conponent _Data_Stream
( Conponent : in Array_Conponent;
I ndex :in Asis.ASIS Positive;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

functi on Conponent _Data_Stream
( Conmponent :in Array_Conponent;
| ndexes : in Dinmension_l ndexes;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

functi on Conponent _Data_Stream
(lterator : in Array_Conponent _|terator;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

-- Conponent - Specifies the conponent or discrimnant to be extracted
-- Index - Specifies an index, 1..Array_Length, within an array
-- I ndexes - Specifies a list of index values, there is one value for

-- each dimension of the array type, each index Nis in the
-- range 1..Array_Length (Conponent, N);

-- Iterator - Specifies the array conponent to extract

-- Data_Stream - Specifies the data streamfromwhich to extract the result

-- Returns a data streamrepresenting just the value of the chosen Conponent.
-- The return value is sliced fromthe data stream The Data_Stream shall

-- represent a value of the appropriate type. |t may have been obtained from
-- afile, extracted fromanother data stream or artificially constructed

-- using the Construct_Artificial_Data_Stream operation.

-- An artificial data streammay raise ASIS | nappropriate_El ement (the Status
-- is Value_Error). Only the constraint values are valid, once they

-- have been properly initialized, and can be safely extracted from an

-- artificial data stream

-- Raises ASIS |nappropriate_Element if given a Nil_Array_Conponent_|terator
-- or one where Done(lterator) = True. The Status value is Data_Error.
-- The Diagnosis string will indicate the kind of error detected.

-- Al non-Ni| conponent val ues are appropriate.

functi on Conmponent _Decl arati on (Conponent : in Record_Conponent)
return Asis. Decl aration;

-- Conponent - Specifies the conponent to be queried

-- Returns an Asis.Declaration, which is either A Conponent_Decl aration

-- or A D scrimnant_Specification. These values can be used to determ ne the

-- subtype, type, and base type of the record conponent. The result may be an

-- explicit declaration made by the user, or, it may be an inplicit

-- conponent declaration for an inplenentation-defined conponent (Reference Manual
-- 13.5.1(15)).

-- All non-Ni| conponent val ues are appropriate.

-- Returns El ement _Ki nds:
-- A Decl aration
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-- Returns Decl arati on_Ki nds:
-- A_Conponent _Decl arati on
-- A _Di scrim nant _Speci fication

functi on Conponent _I ndicati on (Conponent : in Array_Conponent)
return Asis. Subtype_I ndication;

-- Conponent - Specifies the conponent to be queried

-- Returns an Asis. Subtype_|ndication. These values can be used to determ ne
-- the subtype, type, and base type of the array conponents.

-- All non-Ni | conponent val ues are appropriate.

-- Returns El ement _Ki nds:
-- A_Subt ype_I ndi cation

function Al _Named_Conponents (Type_Definition : in Asis. Type_Definition)
return Asis. Defining_Nane_List;

-- Type_Definition - Specifies the record type definition to query

-- Returns a list of all discrimnant and conponent entity names defined by
-- the record type. Al record type definitions are appropriate for this
-- operation. This query provides a neans for determ ning whether a field,
-- with a particular nanme, exists for sonme possible instance of the record
-- type. This list does not include the names of inplenentation-defined

-- conponents (Reference Manual 13.5.1 (15)); those name have the form of
-- An_Attribute_Reference expression.

-- Appropriate Element_Kinds:

-- A Type_Definition

-- Appropriate Type_Kinds:

-- A _Derived_Type_Definition (derived froma record type)
-- A Record_Type_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Ki nds:

-- A_Sinmpl e_Static_Model

-- A_Si npl e_Dynami c_Model
-- A_Conpl ex_Dynamni c_Model

function Array_Length (Conponent : in Record_Conponent)
return Asis.ASIS Natural;

function Array_Length (Conponent : in Array_Conponent)
return Asis.ASIS Natural;

-- Conponent - Specifies the conponent to query

-- Returns the nunmber of conponents within an array val ued conponent. The
-- array subtype may be multidimensional. The result treats the array as if
-- it were unidinmensional. It is the product of the 'Lengths of the

-- individual array dinmensions.

-- Al Is_Array(Conponent) = True val ues are appropriate.
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function Array_Length (Conponent : in Record_Conponent;
Dinension : in Asis.ASI S Natural)
return Asis.ASIS Natural;

function Array_Length (Conponent : in Array_Conponent;
Dinension : in Asis.ASI S Natural)
return Asis.ASIS Natural;

-- Conmponent - Specifies the conponent to query
-- Dinension - Specifies the array dinension to query

-- Returns the nunber of conponents within an array val ued conponent. The
-- array subtype may be unidinmensional. The result is the ’'Length(Di nension)
-- of the array.

-- Al Is_Array(Conmponent) = True val ues are appropri ate.

function Size (Type_Definition : in Asis.Type_Definition)
return Asis.ASIS Natural;

function Size (Conmponent : in Record_Conponent) return Asis.ASIS Natural;

function Size (Conmponent : in Array_Conponent) return Asis.ASIS Natural;

-- Type_Definition - Specifies a type definition, whose 'Size is desired
-- Conponent - Specifies a conponent, whose 'Size is desired

-- Returns the mnimum nunber of bits required to hold a sinple static type,
-- the nunmber of bits allocated to hold a record field, or the number of bits
-- allocated to hold each array conponent.

--| AN Application Note:

--| AN

--| AN For conponents, this is the nunber of bits allocated

--|ANwithin the conposite value. |t may be greater than the nunber

--| AN of bits occupied by data val ues of this conponent type.

--| AN Al so, the data val ue, when occupying nore space than is

--|]AN minimlly required, may be preceded, followed, or surrounded by

--] AN padding bits which are necessary to fully occupy the space allotted.

-- Al non-Ni | conponent val ues are appropriate.

-- Appropriate Element_Kinds:

-- A Type_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Ki nds:
-- A_Sinpl e_Static_Mdel

function Size (Type_Definition : in Asis.Type_Definition;
Dat a_St ream : in Portabl e_Dat a)
return Asis.ASIS Natural;

-- Type_Definition - Specifies the type definition to query
-- Data_Stream - Specifies a data streamcontaining, at |least, the conplete
-- set of discrimnant or index constraints for the type
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-- Returns the 'Size of a value of this type, with these constraints. This is
-- the mnimmnunber of bits that is needed to hold any possible value of the
-- given fully constrained subtype. Only the constraint portion of the

-- Data_Streamis checked.

-- The Data_Streammay be a data streamor it nay be an artificial
-- data streamcreated by the Construct_Artificial _Data_Stream operation.

-- Appropriate El ement_Ki nds:
-- A Type_Definition

-- Appropriate Asis.Data_Deconposition. Type_Mdel _Kinds:
-- A _Sinpl e_Static_Mdel
-- A_Si npl e_Dynani c_Model

function Position (Conmponent : in Record_Conponent)
return Asis.ASI S Natural;
function Position (Conmponent : in Array_Conponent;
| ndex :in Asis.ASIS Positive)
return Asis.ASIS Natural;
function Position (Conmponent : in Array_Conponent;
| ndexes : in Dinension_| ndexes)

return Asis.ASI S Natural;

function Position (lterator : in Array_Conponent_Ilterator)
return Asis.ASIS Natural;

-- Conmponent - Specifies the conponent to query

-- I ndex - Specifies a value in the range 1..Array_Length (Conponent),
-- the index of the conponent to query

-- I ndexes - Specifies a list of index values, there is one value for

-- each dimension of the array type, each index Nis in the
-- range 1..Array_Length (Conponent, N);
-- Iterator - Specifies a particular array conponent to query

-- Returns the System Storage_Unit offset, fromthe start of the first storage
-- unit occupied by the enclosing conposite type, of the first of the storage
-- units occupied by the Component. The offset is measured in storage units.

-- Al non-Ni| component values are appropriate. Raises

-- ASIS | nappropriate_Element with a Status of Data Error if any index is not
-- in the expected range or if Done (lterator) = True. The Status value wll
-- be Data_Error. The Diagnosis string will indicate the kind of error

-- detected.

function First_Bit (Component : in Record_Conponent)
return Asis.ASI S Natural;
function First_Bit (Conmponent : in Array_Conponent;
I ndex :in Asis.ASIS Positive)
return Asis.ASIS Natural;
function First_Bit (Conmponent : in Array_Conponent;
| ndexes : in Dinension_| ndexes)

return Asis.ASIS Natural;

function First_Bit (lterator : in Array_Conponent_l|terator)
return Asis.ASIS Natural;
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-- Conponent - Specifies the conponent to query

-- I ndex - Specifies a value in the range 1..Array_Length (Conponent),
-- the index of the conponent to query

-- I ndexes - Specifies a list of index values, there is one value for

-- each dinmension of the array type, each index Nis in the
-- range 1..Array_Length (Conponent, N);
-- lterator - Specifies a particular array conponent to query

-- Returns the bit offset, fromthe start of the first of the storage units

-- occupied by the Conponent, of the first bit occupied by the Conponent. The

-- offset is nmeasured in bits.

-- Al non-Ni| conponent values are appropriate. Raises

-- ASIS |Inappropriate_Element with a Status of Data_Error if any index is not
-- in the expected range or if Done (lterator) = True. The Status value wll

-- be Data_Error. The Diagnosis string will indicate the kind of error
-- detected.

function Last_Bit (Conponent : in Record_Conponent)
return Asis.ASIS Natural;
function Last_Bit (Conponent : in Array_Conponent;
I ndex :in Asis.ASIS Positive)
return Asis.ASIS Natural;
function Last_Bit (Conponent : in Array_Conponent;
| ndexes : in Dimension_| ndexes)

return Asis.ASIS Natural;

function Last_Bit (lterator : in Array_Conponent _|terator)
return Asis.ASI S Natural;

-- Conponent - Specifies the conponent to query

-- I ndex - Specifies a value in the range 1..Array_Length (Conponent),
-- the index of the conponent to query

-- I ndexes - Specifies a list of index values, there is one value for

-- each dinmension of the array type, each index Nis in the
-- range 1..Array_Length (Conponent, N);
-- lterator - Specifies a particular array conponent to query

-- Returns the bit offset, fromthe start of the first of the storage units

-- occupied by the Index’th Element, of the last bit occupied by the Elenent.

-- The offset is neasured in bits.

-- Al non-Ni| conponent values are appropriate. Raises

-- ASIS |nappropriate_Element with a Status of Data_Error if any index is not
-- in the expected range or if Done (lterator) = True. The Status value wll

© ISO/IEC

-- be Data_Error. The Diagnosis string will indicate the kind of error detected.

-- CGeneric for Data Stream Conversions

generic
-- Ada notation for a constrained subtype.
-- type Constrained_Subtype (<>) is private;
type Constrai ned_Subtype is private;
function Portabl e_Constrai ned_Subt ype
(Data_Stream: in Portable_Data)
return Constrai ned_Subt ype;

-- Data_Stream - Specifies an extracted conponent of a record

-- Instantiated with an appropriate scalar type, (e.g., Systemlnteger, can be

-- used to convert a data streamto a value that can be directly exam ned).
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-- Instantiated with a record type, can be used to convert a data streamto a
-- value that can be directly exani ned.

-- Instantiations with constrained array subtypes nay not convert array val ues
-- if they were created using the Portable_Array_Type_1,
-- Portable_ Array_Type_2, or Portable_Array_Type_3 interfaces.

-- May raise Constraint_Error if the subtype is a scalar and the converted
-- value is not in the subtype’'s range.

function Construct_Artificial_Data_Stream
(Type_Definition : in Asis.Type_Definition;

Dat a_Stream : in Portabl e_Dat a;
Di scri m nant : in Record_Conponent;
Val ue : in Portabl e_Data)

return Portabl e_Data;

-- Type_Definition - Specifies the record type definition for the record
-- val ued data stream being constructed

-- Data_Stream - Specifies the data streamconstructed so far; initially
-- specified as the Ni|l _Portabl e_Data val ue

-- Discrimnant - Specifies the discrimnant of the record type that is
-- bei ng set or changed

-- Val ue - Specifies a data streamrepresenting a single

-- di scrimnant value of the appropriate type

-- Used to artificially construct a data streamwhich represents the

-- discrimnant portion of a fully constrained value of the indicated record
-- type. This operation is called once with a value for each discrinnant of
-- the record type (the order in which the discrimnants are specified is not
-- important). The return value of each call is used as the input Data_Stream
-- for the next.

-- The resulting artificial data streammay be used solely for the purpose of
-- creating Record_Conponent values. The values of any non-discrinm nant

-- fields are arbitrary and quite possibly invalid. The resulting

-- conponent values may then be used for any purpose. |In particular, they may
-- be used to determne First_Bit, Last_Bit, and Size values for all record

-- discrimnants and conponents.

-- Appropriate El ement_Ki nds:

-- A Type_Definition

-- Appropriate Type_Ki nds:

-- A Derived_Type_Definition (derived froma record type)
-- A Record_Type_Definition

-- Raises ASIS |nappropriate_Element, with a Status of Data_Error, if the
-- discrimnant Value is inappropriate for the specified Discrimnant.
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priv

ate

type Record_Conponent is
record
A : Bool ean;
end record;

Ni | _Record_Conponent : constant Record_Conponent := (A => Fal se);
type Array_Conponent is
record
A : Bool ean;
end record,
Ni | _Array_Conponent : constant Array_Conponent := (A => Fal se);
type Array_Conponent _Iterator is
record
Conponent : Array_Conponent;
I ndex : Asis.ASIS Natural := 0;

end record;

Ni | _Array_Conponent _lterator : constant Array_Conponent_Ilterator
(Conponent => Ni | _Array_Conponent,
| ndex => 0);

© ISO/IEC

end
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-- Asis.Data_Deconposition. Portabl e_Transfer

-- This package is part of the optional Asis.Data_Deconposition package.
-- It may or may not be present in all ASIS inplenentations.

-- It provides support for |ogging and del oggi ng of application data using
-- ASIS.

-- These interfaces do not make use of the normal ASIS inplenentation.
-- This is a standal one package. It is not necessary to initialize ASIS
-- before using this interface.

-- This interface is intended to be separate fromthe normal ASIS

-- inmplementation. That is, linking with this interface does not cause the

-- full ASIS inplementation to be linked with an application. This keeps the
-- menory cost of this facility to a mnimum However, it also neans that the
-- normal ASIS exceptions, Status, and Diagnosis facilities are not available.
-- This interface may propagate exceptions other than those defined in

-- Asis.Errors. In particular, the |/Ofacilities may raise any of the

-- normal Ada |/ O exceptions from package Ada. | o_Exceptions.

generic

-- Ada notation for a constrained subtype.

-- type Constrained_Subtype (<>) is private;

type Constrai ned_Subtype is private;
package Port abl e_Constrai ned_Subtype is

function Convert (Value : in Constrained_Subtype)

return Asis. Dat a_Deconposition. Port abl e_Dat a;

end Portabl e_Constrai ned_Subt ype;

-- Val ue - Specifies a data value which is to be converted to a portable
-- data stream

-- Instantiated with a scalar subtype, or a fully constrained conposite

-- subtype, this function will correctly convert values of that subtype to a
-- portable data value. "Correctly" nmeans that no information is lost. No
-- guarantee is made that the result will not be larger (larger ’'Size) than
-- the argunent.

-- Instantiation of this generic, with arguments other than scal ar types or
-- fully constrained subtypes, will fail to conpile or will fail to execute
-- and raise Constraint_Error.

generic
type Unconstrai ned_Record_Type is private;
package Portabl e_Unconstrai ned_Record_Type is
function Convert (Value : in Unconstrai ned_Record_Type)
return Asis. Dat a_Deconposition. Port abl e_Dat a;
end Portabl e_Unconstrai ned_Record_Type;
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-- Value - Specifies a record value which is to be converted to a portable
-- data stream

-- Instantiated with a record type, this function will correctly convert

-- values of that type to a portable data value. "Correctly" neans that no
-- information is lost. No guarantee is made that the result will not be
-- larger (larger 'Size) than the argunent.

-- This generic may also be instantiated with fully constrained subtypes.
-- However, the Portabl e_Constrai ned_Subtype generic is likely to be a nore
-- efficient mechanismfor these subtypes.

-- Instantiation of this generic, with unconstrained array types, wll not
-- fail at conpile time or at runtime. However, no guarantee is nade that
-- such instantiations will operate correctly; data could be |ost.

generic

type El enent _Type is private;

type I ndex_Type is (<>);

type Array_Type is array (Index_Type range <>) of El enent_Type;
package Portable_Array_Type_ 1 is

function Convert (Value : in Array_Type)

return Asis. Data_Deconposition. Portabl e_Dat a;

end Portable_Array_Type_1;

generic

type El enent _Type is private;

type I ndex_Type_1 is (<>);

type I ndex_Type_2 is (<>);

type Array_Type is array (Index_Type_1 range <>,

I ndex_Type_2 range <>) of El enent_Type;

package Portable_Array_Type 2 is

function Convert (Value : in Array_Type)

return Asis. Data_Deconposition. Portabl e_Dat a;

end Portable_Array_Type_2;

generic
type El enent _Type is private;
type I ndex_Type_1 is (<>);
type I ndex_Type_2 is (<>);
type I ndex_Type_3 is (<>);
type Array_Type is array (Index_Type_1 range <>,
I ndex_Type_2 range <>,
I ndex_Type_3 range <>) of El enent_Type;
package Portable_Array_Type 3 is
function Convert (Value : in Array_Type)
return Asis. Data_Deconposition. Portabl e_Dat a;
end Portable_Array_Type_3;

-- Val ue - Specifies an array value which is to be converted to a portable
-- data stream

-- Instantiated with an unconstrained array subtype, this function wll

-- correctly convert values of that subtype to a portable data val ue.

-- "Correctly" nmeans that no information is lost. No guarantee is nade that
-- the result will not be larger (larger 'Size) than the argunent.

-- This interface will correctly capture the array index (dope vector)

-- information associated with the array val ue.
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-- Use the Portabl e_Constrai ned_Subtype generic for statically constrained
-- array subtypes.

-- Array types with nore than 3 di mensions can be converted to portable data
-- streans by placing theminside a discrimnated record type (where the

-- discrimnants are the dynamic array index constraints) and then converting
-- the record value. The record will then contain the necessary array index
-- (dope vector) information.

end Asis. Data_Deconposition. Portable_Transfer;
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Annex A
(informative)
Glossary

All terms which are defined in ISO/IEC 8652:1995 as Ada technical terms are used in the ASIS
specification in full accordance with those definitions. See the Ada International Standard for
definitions.

Ancestor. Ancestors of a library unit are itself, its parent, its parent’s parent, and so on. (Standard
is an ancestor of every library unit).

ASIS application. Any programming system or any set of software components making use of
ASIS gueries to obtain information about any set of Ada components.

ASIS implementation. All the hardware and software that implement the ASIS specification for a
given Ada implementation and that provide the functionality required by the ASIS specification.

ASIS queries. Those subprogram interfaces (and only those) defined in the ASIS standard; these
are supported by types, subtypes, and exceptions also defined in the ASIS standard. Thus, ASIS
gueries and supporting entities are together the ASIS interface. The following informal query
classification is used by the ASIS community: "black-box" queries are those ASIS queries which
produce information about compilation units and "white-box" queries are those ASIS queries which
produce information about Elements; semantic queries are those ASIS queries which express
semantic properties of ASIS Elements in terms of other Elements; structural queries are those
ASIS queries which provide the top-down decomposition and reverse bottom-up composition of
the compilation unit according to its syntax structure. (Note that semantic queries are generally
named "Corresponding_..." or "Implicit_..." in the ASIS specification.)

Closure. Aterm commonly used instead of needed units.

Compilation unit. “The term compilation unit is used to refer to a compilation_unit. When the
meaning is clear from context, the term is also used to refer to the library_item of a
compilation_unit or to the proper_body of a subunit”. [ISO/IEC 8652:1995, 10.1.1(9)]. ASIS says
"ASIS compilation unit" when the intent is to stress, that the ASIS viewpoint on an Ada compilation
unit is described in the ASIS standard. Note, that the term "compilation unit" can refer to either
syntactical category "compilation_unit" or to the library_item of a compilation_unit or to the
proper_body of a subunit (that is, the compilation_unit without the context_clause and the
separate (parent_unit_name)).

Compilation_Unit [type]. An ASIS private type for which values denote an Ada compilation unit
or configuration pragma from the environment denoted by some open ASIS context. A non-nil
value of the Compilation_Unit type also contains information about some physical object from the
"external world" treated by the underlying Ada implementation as the corresponding Ada
compilation unit or as a result of compiling a configuration pragma.

Container. Logical collection of ASIS compilation units. For example, some container can hold
compilation units which include Ada predefined types, another container can hold implementation-
defined packages. Containers provide the implementation-defined way of grouping the compilation
units accessible for an ASIS application through the ASIS queries.

Container [type]. An ASIS private type for which values denote a set of compilation units being a
subset of the set of compilation units making up a context.
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Context. Defines a set of compilation units and configuration pragmas processed by an ASIS
application. ASIS provides any information from a context by treating this set as if its elements
make up an environment declarative part by modeling some view (most likely one of the views of
the underlying Ada implementation) on the environment. ASIS may process several different
contexts at a time.

Context [type]. An ASIS private type for which values denote a set of compilation units
considered by ASIS as making up an Ada environment declarative part from which to provide
information.

Dependent. Dependents of a compilation unit are all the compilation units that depend
semantically on it, either directly or indirectly. A is a dependent of B, if B is a supporter of A.

Descendants. Descendants of a library unit relation are the inverse of the ancestor relation.

Element. A common abstraction used by ASIS to denote the syntax components (both explicit
and implicit) of ASIS compilation units. The term Element is also used as the synonym for "the
value of the ASIS Element type”. See also "Explicit element” and "Implicit element".

Element [type]. An ASIS private type, whose values represent the syntax components (both
explicit and implicit) of ASIS compilation units.

Environment. “Each compilation unit submitted to the compiler is compiled in the context of an
environment declarative_part (or simply environment), which is a conceptual declarative_part that
forms the outermost declarative region of the context of any compilation. At run time, an
environment forms the declarative_part of the body of the environment task of a partition.”
[ISO/IEC 8652:1995(E), 10.1.4(1)]. Note that the mechanisms for creating an environment and for
adding and replacing compilation units within an environment are implementation-defined.

Explicit element. An ASIS Element, representing a language construct that appears explicitly in
the program text for the compilation unit (e.g., an explicit declaration).

Extension. Non-standard facilities (other library units, non-standard children of standard ASIS
library units, subprograms, etc.) which provide additional information from ASIS types, or modify
the behavior of otherwise standard ASIS facilities to provide alternative or additional functionality.

Family. The family of a given unit is defined as the set of compilation units that comprise the
given unit’s declaration, body, descendants, and subunits (and subunits of subunits and
descendants, etc.).

Id. A way of identifying a particular element, from a particular compilation unit, from a particular
context.

Id [type]. An ASIS private type implementing the Id abstraction. The values of this type can be
written to files. These values can be read back from files and converted into values of the Element
type with the use of a suitable open context.

Implementor. A company, institution, or other group (such as a vendor) who develops an ASIS
implementation; thus an ASIS implementor. There are also Ada implementors, who provide Ada
compilation systems; and there are ASIS-based tool (or, ASIS Application) implementors, who
develop tools which are based upon the ASIS standard.
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Implicit element. An ASIS Element, representing a language construct that does not exist in the
program text for the compilation unit, but could occur at a given place in the program text as a
consequence of the semantics of another construct, (e.g., an implicit declaration, a generic
instantiation).

Line. The logical representation of a line of text from the source code of the external
representation of a compilation unit.

Line [type]. An ASIS private type for the ASIS Line abstraction. The values of the Line type
represent the lines of text from the source code of the external representation of compilation units.

Needed Units. The needed units of a given compilation unit is a set of compilation units ultimately
needed by the given compilation unit to make up or to be included in a completed partition.

Optional functionality. The subset of ASIS facilities that are explicitly identified in the ASIS
standard as optional which may legitimately be omitted from a Basic Conforming ASIS
implementation, but shall be included in any Fully Conforming ASIS implementation, unless stated
otherwise in the ASIS specification.

Queries. See ASIS queries.

Relation (between ASIS Compilation Units). Semantic relationships between compilation units
(as discussed in chapter 10 of ISO/IEC 8652:1995). The Relation_Kinds type enumerates the
kinds of relations that can exist between compilation units. See also Dependent, Extended Family,
and Supporter.

Required functionality. The subset of ASIS facilities which are not explicitly identified in the ASIS
standard as optional which shall be included in a Basic or Fully Conforming ASIS implementation,
unless stated otherwise in the ASIS specification.

Semantic queries. See ASIS queries.

Structural queries. See ASIS queries.

Supporter. Supporters of a compilation unit are units on which it semantically depends, either
directly or indirectly. B is a supporter of A, if A is a dependent of B.
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B.1

-- The follow ng exanple of an ASIS tool
-- an Ada package specification,
-- all

W th
wth
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wth
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wth
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wth
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Annex B
(informative)

ASIS application examples

Use to traverse compilation unit

explicit declarations with their
Asi s;
Asis.Errors;
Asi s. Excepti ons;
Asi s. | npl ement ati on;
Asi s. Ada_Envi ronnents;
Asi s. Conpi |l ation_Units;
Asi s. El enent s;
Asis.lterator;
Asi s. Decl arati ons;

Ada. W de_Text _I o;

Procedure ASI'S Application_Exanple is

My_Cont ext

My_Uni t

Uni t _Name

Uni t _Name_Lengt h

use Ada. Wde_Text _|o;

Asi s. Cont ext ;
Asi s. Conpi |l ation_Unit;

Wde_String ( 1 ..

100 );

Nat ur al ;

procedure Report_Decl arations (Unit

My/_El enent
My_Cont r ol
My_State
procedure Process_El enent
(El em
Cont r ol
State
procedure No_Op
(El em
Cont r ol
State

in Asis.Conpilation_Unit) is

Asi s. El enent ;
Asi s. Traverse_Control

n
n
n

out
out

out
out

;= Asis. Continue;
Bool ean

.= True;

Asi s. El enent ;
Asi s. Traverse_Control ;
Bool ean) ;

Asi s. El ement ;
Asi s. Traverse_Control ;
Bool ean) ;

procedure Find_and_Print_Declarations is new
Asis.lterator. Traverse_El enent

(Bool ean,
procedure No_Op
(El em

Cont r ol

State
begi n

nul | ;

end No_Op;

procedure Process_El enent
(El em
Cont r ol
State

Process_El enent,

n
n
n

out
out

out
out

No_0p) ;

Asi s. El enent ;
Asi s. Traverse_Control ;
Bool ean) is

Asi s. El ement ;
Asi s. Traverse_Control ;
Bool ean) is

package Kind_lo is new Ada. Wde_Text _| 0. Enuneration_lo
(Asis. Decl arati on_Ki nds) ;

Decl _Kind :

Asi s. Decl aration_Kinds :=

Asi s. El ements. Decl aration_Kind (El em;

pronpts the user for the name of
traverses that conpilation unit,
kind. ASIS Application Exanple:

and prints

w
©

e
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begin -- Process_El enent
case Decl _Kind is
when Asis.Not_A Declaration => null; -- 3.9.4

when ot hers =>

if not Asis."=" -- 3.9.6
(Asis.Elements. Declaration_Oigin (Elem, -- 13.11
Asis. An_Explicit_Declaration) then -- 3.9.6
return;
end if;
decl are
Nane_Li st : Asis.Defining_Nanme_List -- 3.8
:= Asis.Declarations. Names (Elem; -- 15.1
begi n

for | in Nane_List’Range | oop
Put (Asis. Decl arations. Defini ng_Name_| mage
(Name_List (1))); -- 15.2
Put (" (is kind) ");
Ki nd_l 0. Put (Decl _Kind);
New_Li ne;
end | oop;
end;

end case;

end Process_El ement;

begin -- Report_Declarations
My_El ement ;= Asis.Elenents. Unit_Declaration ( Unit ); -- 13.1
Find_and_Print_Decl arations (My_El erent, My_Control, My_State);

end Report_Decl arati ons;

begin -- ASIS Application_Exanple
Asis.|Inplenentation.Initialize; --

6.
Asi s. Ada_Envi ronnent s. Associ ate(My_Context, "M/ Context"); -- 8.
Asi s. Ada_Envi ronnent s. Open (My_Context); -- 8

prWO

Put _Line ("Type the nanme of an Ada package specification");
Get _Line (Unit_Nanme, Unit_Nane_Length);

My_Unit := Asis.Conpilation_Units.Library_Unit_Declaration -- 10.8
( Unit_Name ( 1 .. Unit_Name_Length), My_Context );

if Asis.Conpilation_Units.Is_Nl ( My_Unit ) -- 10.15
t hen
Put ("Context does not contain the requested unit: ");
Put (Unit_Nanme ( 1 .. Unit_Nane_Length));
New_Li ne;
el se
Put ("Context contains the requested unit: ");
Put (Unit_Nanme ( 1 .. Unit_Nane_Length));
New_Li ne;
Report_Declarations ( My_Unit );
New_Li ne;
end if;

Asi s. Ada_Envi ronments. Cl ose( My_Context ); --
Asi s. Ada_Environnent s. Di ssoci ate( My_Context );
Asi s. | npl emrent ati on. Fi nali ze; --

v
.
.
o ®©
oo ol
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exception

when Asi
Asi
Asi
Asi
Asi
Asi
Asi

\%

nmnununnon

. Excepti
. Excepti
. Excepti

Excepti

. Excepti
. Excepti
. Excepti

ons.
ons.
ons.
ons.
ons.
ons.
ons.

ASI S_I| nappr opri at e_Cont ext

ASI S_| nappr opri at e_Cont ai ner

ASI S_| nappropri ate_Conpi | ati on_Uni t
ASI S_I| nappropri at e_El enent

ASI S_| nappropriate_Line

ASI S_| nappropri at e_Li ne_Nunber

ASI S Fail ed

Put (Asis.|nplenmentation. D agnosis);
New_Li ne;
Put ("Status Value is ");

Put (Asis.Errors. Error_Ki nds’ Wde_I| mage

(Asis. | nplenmentation. Status));

New_Li ne;

when ot hers =>

ISO/IEC 15291:1998(E)

.
)
S

Put _Line ("ASIS Application failed because of non-ASIS reasons");

end ASI S Application_Exanpl e;

-- ASIS Application Exanple using foll owing package specification naned asis_test:

-- package asis_test is

type Tis ( A B, O;

S : integer := T BASE Sl ZE ;

-- end asis_test

1

-- Result of executing ASIS Application Exanple:

-- Type the nanme of an Ada package specification
-- asi s_test
-- Context contains the requested unit: asis_test
-- asis_test (is kind) A PACKAGE_DECLARATI ON

.- T (is kind)
.- A (is kind)
.- B (is kind)
.- C (is kind)

AN_ORDI NARY_TYPE_DECLARATI ON
AN_ENUMERATI ON_LT TERAL_SPECI FI CATI ON
AN_ENUNMERATI ON_LI TERAL_SPECI FI CATI ON
AN_ENUNMERATI ON_LI TERAL_SPECI FI CATI ON

.- S (i's kind) A VAR ABLE DECLARATI ON

.
)
gaooaoaaoaa
cooocooo

.
.
o~

[uy
o
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B.2 Use to build call tree

-- This exanmple prints call tree information (i.e., a list of all procedure,
-- function, and entry calls made within a conpilation unit) for each conpilation
-- unit in the context. The output format is of the form

-- <Calling_Conpilation_Unit> (calls) <Called_ProgramUnit> at |ine <Line_Nunber>
-- where:

-- <Calling_Conpilation_Unit> is the Expanded Nanme of the Unit making the call

-- <Call ed_Program Unit> is the nane of the programunit being called

-- <Li ne_Nunber > is the first line nunber of the call in the source file
with Asis; -- 3.0
with Asis.Errors; -- 4.0
w th Asis. Exceptions; -- 5.0
with Asis.|nplenentation; -- 6.0
w th Asis.Ada_Environnents; -- 8.0
with Asis.Conpilation_Units; -- 10.0
with Asis. El enments; -- 13.0
with Asis.lterator; -- 14.0
with Asis.Declarations; -- 15.0
wi th Asis. Expressions; -- 17.0
with Asis. Statenents; -- 18.0
with Asis. Text; -- 20.0

with Ada. Wde_Text | o; use Ada. Wde_Text _|o;

procedure ASIS Call _Tree_Exanple is

My_Cont ext : Asis. Cont ext; -- 3.7
procedure No_Op
(El em s in Asi s. El enent ; -- 3.6
Control : in out Asis.Traverse_Control; -- 3.13
State : in out Bool ean);
procedure Report_Calls
(An_El enment: in Asi s. El enent ; -- 3.6
Cont r ol :in out Asis.Traverse_Control; -- 3.13
State : in out Bool ean);

procedure Print_Call_Tree is new
Asis.lterator. Traverse_El enent -- 141
(Bool ean, Report_Calls, No_Op);

procedure No_Op

(El em s in Asi s. El enent ; -- 3.6
Control : in out Asis.Traverse_Control; -- 3.13
State : in out Boolean) is
begi n
nul | ;
end No_Op;
procedure Cutput_Call (Caller : Asis.Elenent; -- 3.6
Callee : Asis.Declaration) is -- 3.8
Cal l'ing_Cu : Asis.Conpilation_Unit; -- 3.10
Calling_Unit : Asis.Declaration; -- 3.8
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begin -- Qutput_Call

Calling_Cu := Asis. El ements. Encl osi ng_Conpi l ation_Unit (Caller); -- 13.
if Asis.Conpilation_Units.Is_Nil (Calling_Cu) then -- 10.
Put (" An_Unknown_Unit");
el se
Put (Asis.Conpilation_Units.Unit_Full_Name (Calling_Cu)); -- 10.
end if;
Put (" (calls) ");
Put (Asis.Declarations. Defini ng_Narme_I| mage -- 15.
(Asis.Declarations. Names (Callee) (1))); -- 15.
Put (" at line ");
Put (Asis. Text.Line_Number’ Wde_I| mage -- 20.
(Asis. Text.First_Line_Nunmber (Caller))); -- 20.
New_Li ne;

end Qutput_Call;

procedure Report_Calls (An_Element : in Asis.El enment; -- 3.
Control : in out Asis.Traverse_Control; -- 3.

State : in out Boolean) is
Cal l ee : Asis.Declaration; -- 3.

begin -- Report_Calls

case Asis. El ements. El enent _Kind (An_El enent) is -- 13.
when Asis. An_Expression => -- 3.
case Asis. El ements. Expression_Kind (An_Elenent) is -- 13.
when Asis.A Function_Call => -- 3.
Cal | ee : = Asis. Expressions. Correspondi ng_Cal | ed_Function
(An_El enent ) ; -- 17.
if not Asis.Elenments.Is_N| (Callee) then -- 13.
Qutput _Call (An_El enment, Callee);
end if;
when ot hers =>
nul | ;
end case;
when Asis. A Statenent => -- 3.
case Asis.El enments. Statement _Kind (An_El enent) is -- 13.
when Asis. A Procedure_Call _Statenent | -- 3.
Asis. An_Entry_Cal |l _Statenent => -- 3.
Call ee : = Asis. Statenents. Correspondi ng_Cal | ed_Entity
(An_El enment) ; -- 18.
if not Asis.Elenents.Is_N 1l (Callee) then -- 13.
Qutput_Call (An_El ement, Callee);
end if;
when ot hers =>
nul | ;
end case;

when ot hers =>
nul | ;

end case;

end Report_Calls;

15

19

9.1
21
9.17
29

29
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procedure Process_Units (Unit_List : in Asis.Conpilation_Unit_List) is -- 3.11
Control : Asis.Traverse_Control := Asis.Continue; --3.13
State . Bool ean : = True;

begi n

for I in Unit_List’Range | oop

case Asis.Conpilation_Units.Unit_Origin (Unit_List (1)) is -- 10.3
when Asis. An_Application_Unit => -- 3.12.3
New_Li ne;
Put _Line ("Processing Unit: " &
Asi s. Conpi | ation_Units. Unit_Ful | _Nane
(Unit_List (1))); -- 10.19
Print_Call _Tree (Asis.Elements. Unit_Declaration -- 13.1

(Unit_List (1)), Control, State);
when ot hers =>
nul | ;
end case;

end | oop;
end Process_Units;
begin -- ASIS Call_Tree_Exanpl e
Asis.Inplementation.Initialize; o -

6
Asi s. Ada_Envi ronnents. Associ ate (M/_Context, "My Context"); -- 8.
Asi s. Ada_Envi ronment s. Open (My_Cont ext); -- 8

o

Process_Units (Asis. Conpilation_Units. Conpilation_Units (My_Context)); -- 10.10

Asi s. Ada_Envi ronnents. O ose (My_Context); --
Asi s. Ada_Envi ronnent s. Di ssoci ate (My_Context); --
Asi s. | npl enent ation. Fi nali ze; --

© ©
0o ol

exception

when Asis. Exceptions. ASI S_I nappr opri at e_Cont ext --
| Asis.Exceptions. ASI S_| nappropri at e_Cont ai ner --
| Asis.Exceptions.ASIS_ | nappropriate_Conpilation_Unit --
| Asis.Exceptions. ASI S_| nappropri ate_El enent --
| Asis.Exceptions.ASIS_| nappropriate_Line --
| Asis.Exceptions. ASI S_| nappropri ate_Li ne_Nunber --
| Asis.Exceptions.ASIS Failed --

agaoaoaaoaan
cocoocococoo

=

Put (Asis.|nplenentation. D agnosis); -- 6.10

New_Li ne;

Put ("Status Value is ");

Put (Asis.Errors. Error_Ki nds’ Wde_I| mage -- 4.1
(Asis.|nplenmentation. Status)); -- 6.9

New_Li ne;

when ot hers =>
Put _Line ("Asis Application failed because of non-ASIS reasons");

end ASI S _Cal | _Tree_Exanpl e;
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-- The ASIS Call_Tree_Exanple is denmonstrated using a context containing the
-- followi ng conpilation units:

-- Gven a context containing the above set of conpilation units,

-- out put

package P is
procedure P1;
procedure P2;
procedure P3(X : integer);
function F1 return integer;
end,
package body P is

procedure Pl is separate;
procedure P2 is separate;

procedure P3(X : integer) is separate;
function F1 return integer is separate;
begi n
P1;
end;

separate (P)
function F1 return integer is
begi n
return O;
end;

separate (P)
procedure P1 is

X @ integer := F1;
begi n

P2;
P3(x);
end;

separate (P)
procedure P2 is
begi n

P3(F1);

end;

separate (P)
procedure P3(X : integer) is
begi n
nul | ;
end;

the sanpl e

resulting fromthe execution of ASIS Call_Tree_Exanple is:

Processing Unit: P

Processing Unit: P
P (calls) P1L at line 9

Processing Unit: P.F1

Processing Unit: P.P1

P.P1 (calls) F1 at line
P.P1 (calls) P2 at line
P.P1 (calls) P3 at line

[e20é; V)

Processing Unit: P.P2
P.P2 (calls) P3 at line 4
P.P2 (calls) F1 at line 4

Processing Unit: P.P3
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Annex C
(informative)
Miscellaneous ASIS 1/0 and IDL approaches

This Annex contains examples of miscellaneous approaches to deal with 1/0 and IDL issues. The
first two portions contain packages for application I/O of ASIS types: Portable_Data and Id. The
third portion contains an approach to providing an ASIS IDL. Annex C consists of:

C.1 Portable_Data_lo I/O for type Portable_Data from Asis.Data_Decomposition
C.2 Package Id_lo 1/O for type Id from Asis.lds
C.3 Implementation approach for IDL

C.l1 package Portable_Data lo

with Asis;

wi th Asis. Data_Deconposition. Portable_Transfer;
wi th Ada. | o_Excepti ons;

w th Ada. Sequenti al _I o;

-- Portable_Data_lo

-- A package for reading/witing sequential portable data streans.
-- It provides support for |ogging and del oggi ng of application data using
-- ASIS.

-- These interfaces do not make use of the normal ASIS inplenentation.
-- This is a standal one package. It is not necessary to initialize ASIS
-- before using this interface.

-- This interface is intended to be separate fromthe normal ASIS

-- inmplementation. That is, linking with this interface does not cause the

-- full ASIS inplenmentation to be linked with an application. This keeps the
-- menory cost of this facility to a mnimum However, it also nmeans that the
-- normal ASIS exceptions, Status, and Diagnosis facilities are not avail able.
-- This interface can propagate exceptions other than those defined in

-- Asis.Errors. In particular, the |I/Ofacilities can raise any of the

-- normal Ada |/ O exceptions from package Ada.| o_Exceptions.

type File_Mdde is (In_File,
Qut_File);
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procedure Create (File in out File_Type;
Mode in File_Mde := Qut_File;
Nane in Wde_String =,
Form in Wde_String ="");
-- Annex C.1.4 procedure Open
procedure Open (File in out File_Type;
Mode in Fi | e_Mode;
Nane in Wde_String;
Form in Wde_String := "");
-- Annex C. 1.5 procedure d ose
procedure Close (File : in out File_Type);
-- Annex C. 1.6 procedure Delete
procedure Delete (File in out File_Type);
-- Annex C. 1.7 procedure Reset
procedure Reset (File : in out File_Type;
Mode :in Fi | e_Mbde);
procedure Reset (File : in out File_Type);
-- Annex C. 1.8 function Mde
function Modde (File in File_Type) return File_Mode;
-- Annex C.1.9 function Nanme
function Nane (File in File_Type) return Wde_String;
-- Annex C.1.10 function Form
function Form (File in File_Type) return Wde_String;
-- Annex C. 1.11 function Is_Open
function Is_Open (File in File_Type) return Bool ean;

-- Annex C. 1.12 function Read

-- Read operations for single value and array val ues:

function Read (File :in File_Type)
return Asis. Data_Deconposition. Portabl e_Val ue;

function Read (File :in File_Type)
return Asis. Data_Deconposition. Portabl e_Dat a;
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-- Wite operations for single value and array val ues:

procedure Wite (File :in File_Type;

Dat a_St ream : in Asis.Data_Deconposition. Portabl e_Val ue);
procedure Wite (File :in File_Type;

Dat a_Stream : in Asis.Data_Deconposition. Portabl e_Data);

generic

type Data_Type is private,;

with function Convert (Value : in Data_Type)

return Asis. Data_Deconposition. Portabl e_Data;

-- Instantiated from Asis. Dat a_Deconposi ti on. Portabl e_Transfer. Convert
package Wite_Data_Type is

procedure Wite (File :in File_Type;

Val ue : in Data_Type);

-- Convenience interface. Can be nore efficient, but is
-- exactly equivalent to:

-- Wite (File, Convert(Value));
end Wite_Data_Type;
function End_O _File (File : in File_Type) return Bool ean;

Status_Error : exception renanes Ada.|o_Exceptions. Status_Error;

Mode_Error . exception renanes Ada.|o_Exceptions. Mode_Error;

Nane_Err or . exception renanes Ada.|o_Exceptions. Name_Error;

Use_Error . exception renanes Ada.lo_Exceptions. Use_Error;

Device_Error : exception renanmes Ada.|o_Exceptions. Device_Error;

End_Error . exception renanes Ada.lo_Exceptions. End_Error;

Data_Error . exception renanes Ada.l|o_Exceptions. Data_Error;
private

package Seq_lo is new Ada. Sequential _lo
(Asi s. Dat a_Deconposi ti on. Portabl e_Val ue);
type File_Type is new Seq_lo. File_Type;

end Portable_Data_lo;
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C.2 package Asis.lds.ld_lo

wth Asis;

with Asis.|ds;

with Ada.Direct_lo;

wi th Ada. | o_Excepti ons;

-- This interface is a copy of the Ada.Direct_lo interface.

-- The internals of this package are inplenentati on dependent and the

-- amount of space taken, in an |Id file, by an ASIS |d value is variable.

-- An ASIS Id value has a fixed 'Size, but, the size of the data represented
-- by that |1d value can be arbitrarily large. It can contain access val ues.

type File_Mdde is (In_File,
I nout _Fil e,
Qut_File);

-- Count has an ASIS inpl enentation-defined upper bound.

-- Note: An |d can take up nore than one "slot" in an Id file.

-- The 1st Id in a file will probably be at From=> 1, but, the 2nd
-- Idinafileis not necessarily at From=> 2.

type Count is new Integer range O ..
Asi s. | npl ement ati on_Def i ned_I nt eger _Const ant;

subtype Positive_Count is Count range 1 .. Count’Last;

procedure Create (File in out File_Type;
Mode in File_Mde := Inout_File;
Nane in Wde_String =""
Form in Wde_String ="");
-- Annex C 2.6 procedure Open
procedure Open (File in out File_Type;
Mode in Fi | e_Mode;
Nare in Wde_String;
Form in Wde_String :="");
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procedure Reset (File
procedure Reset (File

out File_Type; Mde : File_Mde);
out File_Type);

-- Read operations

procedure Read

procedure Read

procedure Read

procedure Read
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-- Wite operations

procedure Wite (File
Item
To
procedure Wite (File
Item
procedure Wite (File
Item
To
procedure Wite (File
Item

To

-- Exceptions

Status_Error : excepti

Mbde_Er r or . excepti

Narme_Err or : excepti

Use_Error . excepti

Device_Error : excepti

End_Error . excepti

Data_Error . excepti
private

on
on
on
on
on
on
on

DS 333 033333535

renanes
renanes
renanes
renanes
renanes
renanes
renanes

Fi | e_Type;
Asis.lds.|d,;
Posi tive_Count);
Fil e_Type;
Asis.lds.1d);
Fil e_Type;
Asi s. El enent ;
Posi tive_Count);
Fi | e_Type;

Asi s. El enent) ;

Fil e_Type;
Posi tive_Count);

File_Type)

File_Type)

e_Type)

Ada. | o_Excepti
Ada. | o_Excepti
Ada. | o_Excepti
Ada. | o_Excepti
Ada. | o_Excepti
Ada. | o_Excepti
Ada. | o_Excepti

-- ASIS inplenmentati on dependent.
package lds_ld_lo is new Ada.Direct_lo (Asis.lds.ld);
type File_Type is new lds_ld_lo.File_Type;

end Id_lo;

ons.
ons.
ons.
ons.
ons.
ons.
ons.
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return Positive_Count;

return Count;

return Bool ean;

Status_Error;
Mode_Error;
Nanme_Error;
Use_Error;
Devi ce_Error;
End_Error;
Data_Error;
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C.3 Implementation approach for IDL

An ASIS application can use the required ASIS interfaces within a Common Object Request
Broker Architecture (CORBA) networked environment using the Interface Definition Language
(IDL).

Figure C-1 depicts how the ASIS CORBA clients and servers can be created from the ASIS API.
ASIS in IDL can be obtained by reverse engineering the ASIS API expressed in this International
Standard. This can be done either manually or through automated tools. Once the ASIS in IDL is
created, CORBA clients and servers can be created via the automatic generation of IDL described
in the remaining portion of this annex.

ASIS
(this standard)
Reengineer using
automated tools
ASISinIDL

Compile
for Ada
as Server

Compile Compile Compile Compile

for Ada for Java for Smalltalk for C++

asClient asClient as Client asClient

ASIS CORBA ASIS CORBA ASIS CORBA ASIS CORBA ASIS CORBA
Client Client Client Client Server
asAda as Java as Smalltak as C++ as Ada
Specification Specification Specification Specification Specification
+ + + + +
. Registration
Artifacts for Interface to ORB of ASIS IDL

as Server
with ORB

C31

ASIS API server

Figure C.1 — Generation of client/server ASIS artifacts

When compiled on the server side using the Ada option, an Ada specification is created with the
necessary objects to register the ASIS IDL with the ORB. This specification should be nearly
identical to the original ASIS specification. The ASIS specification created by the compilation of
the ASIS IDL should map to the original ASIS specification supported by the implementor. In this
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way, an implementor’s ASIS interface can be used locally on the host node or through the CORBA
client / server mechanism as desired by the tool implementor. ASIS implementors should be able
to easily take advantage of an IDL client / server capability with little additional work.

C.3.2 ASIS API client tool

The ASIS IDL can be compiled on the client side producing an Ada package specification, C++
code, or Smalltalk code. This allows tools in any language to access the ASIS interface. Assuming
the Ada compilation option, a logical Ada package body executable is created having hooks to the
ASIS server via the ORB. If the Ada compilation option is used, then tools developed using Ada
could access this Ada specification as if the ASIS package body were locally available. Any client
tool can now use the ASIS CORBA client as an Ada specification through an Ada with clause.
Client tools in Java, in C++, or in Smalltalk can also be easily built.

C.3.3 Approach to implement the Traverse Element generic

An IDL should first be created from the ASIS specification (this International Standard). Automatic
IDL generators can create IDL from Ada. Language features such as generics are problematic for
this automatic conversion as generics cannot be automatically translated into IDL. The package
Asis.lterator is the only required ASIS package containing a generic. The following steps should
be performed to create an IDL to support the required ASIS interfaces:

a) Remove child package Asis.lterator.

b) Remove the optional packages (Asis.Data_Decomposition and
Asis.Data_Decomposition.Portable_Transfer).

c) Perform a global replace of "Asis." with "ASIS_CORBA."
d) Rename package Asis as ASIS_CORBA.
e) Submit package ASIS_CORBA to an automatic IDL generation process.

f) Insert the attached IDL segments for Interface Iterator (see Annex C3.2) and Interface
Generics (See Annex C3.2) to restore the effects of Asis.Iterator into the automatically
generated IDL. [Note: the Interface Element and enum Traverse_Control could be
automatically generated; they are shown here as they are supporters of Interface Generics
and Interface Iterator.]

g) Afterthe IDL is compiled with Ada as the target language, the ASIS_CORBA package will
appear as shown in the attached Ada code.

h) On the Client side, a client can use package Asis directly when the specification has been
mapped into ASIS_CORBA. The type Asis.Element will map into the package
ASIS_CORBA.Element (there will also be the package Asis.Elements mapping into the
package ASIS_CORBA.Elements). The package Asis.lterator will map into
ASIS_CORBA.Iterator. The generics are placed into a separate IDL module called Interface
Generics which will create the package Asis.Generics. This will allow clients to map
My_Pre_Operation and My_Post_Operation procedures into the Pre_Operation and
Post_Operation procedures of Asis.Generics. This mapping can be achieved by:

* Implementing the ASIS_CORBA.Generics in a separate server and pass the
reference to the Generics object from the ASIS client to the ASIS server.

e Using a multithreaded CORBA implementation with an additional server thread in the
client.

* Implementing the client mapping to accept callbacks in the client (not portable).
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IDL to implement the Traverse Element generic

It is possible to automatically generate IDL from the ASIS specification. The following interfaces
for Interface Generics and Interface Iterator should be manually inserted into the automatically
generated IDL prior to compilation. Compilation of the resulting IDL will produce the necessary
artifacts to register the IDL with the Object Request Broker (ORB) and the output Ada depicted in
Annex C.3.5

nodul e ASI S_CORBA
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/
i

{

I ...
nterface El enent { };
enum Traverse_Control {

Cont i nue,
Abandon_Chi | dren,

Abandon_Si bl i ngs,

Term nat e_| nedi at el y};
nterface Generics

voi d Pre_QOperation
(in El emrent

This is the private type Asis. El enent

This type is found in package Asis

Continues the normal depth-first traversal.

Prevents traversal of the current elenent’s
chi l dren.

Prevents traversal of the current elenent’s

children and remaini ng siblings.

Does exactly that.

abstract
Generic portion of Asis.lterator. Traverse_Control

Thi s_El enent ,

i nout Traverse_Control \What_Next);

voi d Post _Operation
(in El emrent

Thi s_El enent ,

i nout Traverse_Control What _Next);

/1 no state info needed, children will add state
H
nterface Iterator /| Abstract
/1 This is Asis.lterator. Traverse_El enent
voi d Traverse_El ement
(in El enent Starting_From
i nout Traverse_Control What _Next ,
in Traversal Usi ng) ;
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C.35 Ada code output by the IDL compiler

The following code segment represents the Ada specification generated by an IDL compiler for the
IDL code presented in Annex C.3.4 when targeted for an Ada output.

wi th CORBA. Obj ect;
package ASIS CORBA is

type Traverse_Control is -- This type is found in package Asis
(Conti nue, -- Continues the normal depth-first traversal.
Abandon_Chi | dren, -- Prevents traversal of the current elenent’s
-- children.
Abandon_Si bl i ngs, -- Prevents traversal of the current elenent’s
-- children and remaining siblings.
Termi nate_|l medi ately); -- Does exactly that.
package Elenment is -- This is the private type Asis. El ement

type Ref is new CORBA. Cbject.Ref with null record,

-- Narrow Wden functions

function To_Ref (From: CORBA. Any) return Ref;

function To_Ref (From: CORBA. Object.Ref’ CLASS) return Ref;

end El ement;

end ASI S_OO?BA
wi th CORBA. Object; with ASI'S CORBA. El enent;
package ASIS CORBA. CGenerics is -- generic portion of Asis.|terator.Traverse_Control

type Ref is new CORBA. Cbject.Ref with null record, -- abstract
-- Narrow Wden functions

function To_Ref (From: CORBA. Any) return Ref;

function To_Ref (From: CORBA. Object.Ref’ CLASS) return Ref;

procedure Pre_Operation

(Sel f . Ref;
Thi s_E!l enent in ASI S _CORBA. El enent . Ref;
What _Next : in out ASIS CORBA. Traverse_Control);
procedure Post_Operation
(Sel f . Ref;
This_Elenment : in ASI S _CORBA. El enent . Ref;
What _Next : in out ASI'S CORBA. Traverse_Control);

-- no state info needed, children will add state
end ASI S_CORBA. Generics

with CORBA. Object; with ASIS CORBA. El ement; with ASI S CORBA. Generi cs;
package ASIS CORBA. |terator is

type Ref is new CORBA. Object.Ref with null record;

-- Narrow Wden functions

function To_Ref (From: CORBA. Any) return Ref;

function To_Ref (From: CORBA. Object.Ref’ CLASS) return Ref;

procedure Traverse_El enent

(Sel f . Ref;
Starting_From: in ASI S _CORBA. El enent . Ref;
What _Next : in out ASIS CORBA. Traverse_Control;
Usi ng cin ASI S_CORBA. Generics. Ref);

-- Using contains state and i nplenentations of My_Pre_Qperation and
-- My_Post_CQperation.
end ASI S _CORBA. Iterator;
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Annex D
(informative)
Rationale

D.1 Benefits of code analysis

Why is something like ASIS needed? ASIS provides a basis for implementing portable tools that
are aimed at analyzing static properties in Ada source code. Such code analysis capability has in
general been under leveraged in software organizations; but for the Ada language in particular, it
can greatly enhance the development process. Code analysis automation can harness the
excellent software engineering features of Ada to facilitate code comprehension, high reliability,
and high quality of the software product. The following text presents some motivational
background.

D.1.1 Definition

Code analysis is the inspection of software source code for the purpose of extracting information
about the software. Such information can pertain to individual software elements (e.g., standards
compliance, test coverage), the element attributes (e.g., quality, correctness, size, metrics), and
element relationships (e.g., complexity, dependencies, data usage, call trees); thus, it can support
documentation generation, code review, maintainability assessment, reverse engineering, and
other software development activities.

Extracted information falls into two major categories: descriptive reports which present some view
of the software without judgment (e.g., dependency trees, call trees), and proscriptive reports
which look for particular deficiencies — or their absence (e.g., stack overflow, excessive
complexity, unintended recursion).

D.1.2 Applicability
Broadly speaking, the application of automated code analysis in the software development
process promises, among other things, to:

e Promote discipline and consistency during development, increasing productivity and
reducing unintended variation.

« Provide empirical evidence and metrics for process monitoring and improvement.

* Supplement code inspection and review, diversifying beyond the limitations of testing or
manual checking.

* Preserve architectural integrity in the software as compromises are made during
development.

« Avoid violations of coding standards, such as the use of inefficient language constructs.

« Increase the correctness and quality of delivered software, reducing defects via
comprehensive assessment.

e Enhance safety and security by applying formal methods to verify assertions in program
code.

« Expedite program comprehension during maintenance, for engineers new to the code.
e Support reengineering and reuse of legacy code, reducing costs.
e Resultin reduced risk to budget and schedule.

The software development life-cycle phases where code analysis can be beneficially applied
include all those in which source code exists: preliminary design (software architecture and
interface definition), through testing and system integration, to maintenance and reengineering.
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Hence, automated code analysis is a technology that primarily supports the back end of the
software life cycle.

D.1.3 Motivation

Over the years, a wide-ranging set of commercial code analysis tools has become
increasingly available [11]; examples of such tools include:

e Data flow analysis and usage metrics

* Invocation (call) trees and cross-reference

« Dependency trees and impact analysis

* Timing and sizing estimation

e Test-case generation and coverage analysis
« Usage counts of language constructs

e Quality assessment metrics

* Coding style and standards compliance

e Safety and security verification

* Code browsing and navigation

e Documentation generation

* Reverse engineering and re-engineering

e Language translation and code restructuring

Unfortunately, the current state-of-the-practice in software development either omits code analysis
support altogether or only incorporates it as an ancillary, undisciplined, ad hoc resource. For
example, it is not uncommon to find within a given project various home-grown tools that support
the above goals but which are not recognized as overtly participating in the development process.
Such tools can be quite obtuse (very indirect extraction of information) and are typically incomplete
(handling only a subset of the development language). Further, they tend to be project-specific (or
even person-specific), and cannot be reused in another project: they are later redeveloped from
scratch.

These observations corroborate that the need for code analysis is genuine, and that a common
set of uniform tools could provide significant benefits to projects. But in the case of Ada software,
commercial code analysis tools have historically proven to be barely adequate, manifesting a
variety of problems whose nature and origin are described below.

D.2 Technology for code analysis

For Ada, why is ASIS the best approach? Code analysis tools are not new, having been available
for decades; but the advent of the Ada language has exposed a variety of analysis limitations and
has consequently demanded more comprehensive technology. The following text articulates
various Ada-specific issues from a historical perspective: it reviews several technologies that have
historically been applied — with varying degrees of success — to code analysis specifically
targeted to Ada software. The review is not comprehensive, but it sketches the evolution of issues
that have propelled the development of the ASIS concept.

D.2.1 Code parsers

Historically, many commercial code analysis tools have been supplied by compiler vendors in
conjunction with their compiler products. But as the community of CASE tool vendors has grown,
such tools are often available independent of any compiler. Tool developers have found that
conventional parser technology is sufficient for most traditional languages; thus when Ada came
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along, most vendors expected it would suffice to simply adapt their parsers to handle Ada syntax.
But for Ada, the result has held many disappointments:

e Textual code editors are often sensitive to Ada syntax but not to Ada semantics.
«  Graphical design editors yield valid graphics, but invalid Ada designs.

e Source-level tools such as debuggers are forced to understand and traverse the internal data
structures of program libraries rather than the text of original source files.

« Reverse engineering and test tools manifest difficulties when trying to resolve overloaded
subprogram names or renamings.

e Except for compilers, Ada tools do not require Ada Compiler Validation Capability (ACVC)
certification; hence, such tools typically fail to handle the complete repertoire of Ada language
features.

Consider the case of a toolsmith who wants to develop a call-tree analyzer. For such a tool to
accurately process Ada source files, the toolsmith would be forced to build almost the entire front
end of an Ada compiler — a decidedly major undertaking that far out-scopes the original tool
building effort. But CASE tool vendors are not in the compiler business; most are reluctant to
make this major investment, or have tried and failed. Yet tools built on parser technology alone are
not able to fully support the semantic richness of Ada.

D.2.2 DIANA

Many Ada compilers store program units into libraries. They typically structure the information
according to some proprietary internal form, such as trees of DIANA (Descriptive Intermediate
Attributed Notation for Ada — note that the following discussion applies to all internal forms, but
that DIANA is singled out due to its public documentation [5, 6]: DIANA had been intended for
standardization, but failed due to the unexpectedly wide variation in internal forms). Such trees
thus encode both syntactic and semantic information about Ada programs. The root of a DIANA
tree corresponds to a compilation unit; the nodes correspond to smaller Ada structures, such as
declarations and statements. Node attributes contain descriptive information and references to
other nodes.

DIANA trees offer great convenience and power to toolsmiths, and are sufficient to support the
implementation of a large variety of tools (including code generators in compilers). For example,
with access to DIANA, the toolsmith who wanted to develop the call-tree analyzer would have a
fairly straightforward project. Furthermore, the tool would exhibit better performance, bypassing
the needless regeneration (and redundant storage) of intermediate compilation results that are
already available in the Ada libraries.

The power of DIANA is sufficient to support the implementation of a virtually unlimited variety of
tools. In general, any tool that requires the semantic information generated by an Ada compiler
can benefit from access to DIANA. But as with any technology, the use of DIANA also has
drawbacks:

« A given implementation of DIANA by a vendor is subject to change: upgrades can obsolete
tools written against previous versions, hampering maintenance.

» Similarly, DIANA implementations vary from vendor to vendor: porting a tool across
platforms is a risky endeavor.

» DIANAis hard to use: the trees are quite complex, making it difficult to write and debug tools
written against a DIANA specification.

* The lack of a simple mapping to Ada makes DIANA hard to understand: as an abstracted
representation of an Ada program, it does not map intuitively to concrete Ada structures.
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« DIANA is not extensible; but tools may need to add attributes for storing graphical or other
tool-specific information.

D.2.3 LRM-interface

Thus a growing need arose to make tool development possible at the Ada level rather than at the
internal representation level. It was these issues that drove some Ada compiler vendors to
independently develop proprietary higher-level interfaces to encapsulate their Ada program
libraries.

In particular, to overcome the drawbacks of DIANA while retaining all of its advantages, Rational
Software Corporation developed their LRM-Interface product [8] in the late 1980's. It provided
nearly the same power as DIANA, through services that extracted a variety of information from the
internal DIANA trees. The LRM-Interface was also considerably easier to understand than DIANA,
because it used the already-familiar terminology defined in the Ada LRM (the original Reference
Manual for the Ada Programming Language [12], or its more recent version, the Ada 95 Reference
Manual [7]). Furthermore, the LRM-Interface was not subject to change (or at least much less so
than was the underlying DIANA), so tools written against it were easily migrated to updated
implementations.

Regardless of LRM-Interface specifics, this and other similar approaches generally provide great
flexibility: for example, an ad hoc tool can be easily and quickly built by in-house engineers,
without funding the development or specialization of a commercial tool. But as expected, this
approach also has shortcomings:

« While DIANA as a data structure is not extensible, the above interfaces can be extended in
the sense of user-supplied secondary functions built on the functions already provided; even
so, all the functions are read-only and cannot modify any state.

< Importing the subject source code into the tool environment can require edits that necessarily
result in code distortion, such that original code attributes might not be preserved (e.g., line
numbers or the byte sizing of data).

* Tools are vendor dependent, such that a given tool cannot access Ada libraries from multiple
vendors, or equivalent tools from multiple vendors cannot access a given Ada library.

« Data interchange is not standardized among tools, so users can't configure their own
integrated toolsets by choosing from competing or complementary vendors.

*  Within a software engineering environment (SEE), Ada semantic information remains isolated
from, and not integrated with, other engineering data present in the environment.

D.2.4 ASIS

Historically, only a few Ada vendors provided access to the information contained in their
proprietary Ada program libraries, and each such interface was unique. Thus began to emerge the
need for an open standard that would allow uniform, vendor-independent access to that
information.

Leveraging some informal efforts, the STARS program initiated the development of the Ada
Semantic Interface Specification (ASIS) in 1990; but shortly thereafter, the activity became
unfunded due to the STARS decision to no longer support standardization efforts. Despite this,
several of the involved vendors (primarily TeleSoft) continued the ASIS work on a volunteer basis.
Some time later, Rational also became an active participant and seeded the draft standard by
contributing their LRM-Interface specification to ASIS.

In 1992, the Ada Board recognized the potential benefits to the Ada community of an ASIS
standard, and recommended that the Ada Joint Program Office (AJPO) director support "by
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whatever means possible the development of an ASIS standard and its submission to ISO/WG9
for publication." The Association for Computing Machinery (ACM) Special Interest Group on Ada
(SIGAda) took on this important work though volunteer effort in the ASIS Working Group
(ASISWG) [2]. The ASISWG developed the interface to ISO/IEC 8652:1987. In December 1993,
ASIS was viable and the director of the AJPO recommended this interface be used by tools
needing information from the Ada program library. The ASISWG then became focused towards
developing ASIS for ISO/IEC 8652:1995. As the ASISWG has no standardization authority, an
ASIS Rapporteur Group (ASISRG) was established on 28 April 1995 by the ISO/IEC JTC1/SC22
WGS9 to standardize ASIS as an International Standard for Ada. ASISWG and ASISRG jointly
cooperated to evolve ASIS as an important interface to the Ada compilation environment.

Like its LRM-Interface predecessor, ASIS defines a set of queries and services that provide
uniform programmatic access to the syntactic and semantic information contained within Ada
library units (i.e., vendor independence). In addition, for each Ada vendor, ASIS clients are
shielded from the evolving proprietary details that implement the vendor’s library representations
and internal forms (i.e., version independence). ASIS is designed for implementation on a variety
of machines and operating systems, while also supporting the Ada semantic requirements of a
wide range of client tools.

ASIS services are essentially primitive, intended to support higher level, more sophisticated
services that address the varied needs of specialized tools. While ASIS currently operates in a
read-only mode, it could eventually be extended to support some (probably limited) update
capability, enabling client tools to save application-dependent data (e.g., graphical information)
within an existing Ada library. Although an ASIS implementor could readily support read-write
features, members of the safety-critical community have emphasized the danger of providing a
generalized write capability, since this could enable editing of the internal representation to differ
from the original source code.

The long-term key is to achieve a critical mass of ASIS implementations. This will promote a new
generation of semantically integrated Ada tools, which in turn will increase programmer
productivity and decrease Ada development costs. In summary, the availability of ASIS
implementations promises to:

e Stimulate improved quality within existing Ada CASE tools; currently, these tend to be weak
in supporting full Ada semantics (e.g., in preserving renamed entities, resolving overloaded
subprogram names, etc.).

* Enhance safety and security by providing for a new class of powerful analysis tools that
apply formal methods to verify assertions in program code (e.g., using Pragma Annotate).

« Eliminate the need to import Ada source code into secondary Ada compilation environments,
resulting in no distortion or loss in the subject code (e.g., preserving original line numbers
and the byte sizing of data).

e Maximize interoperability between Ada CASE tools and Ada compilation environments, thus
maximizing tool availability.

e Enable the data interchange of Ada semantic information between complementary or
competing Ada CASE tools, thus maximizing user choices for the best capabilities of each.

« Improve the overall performance of Ada CASE tools, by eliminating the regeneration (and
redundant storage) of Ada semantic information that already exists in Ada libraries.

« Facilitate in-house development of informal but powerful ad hoc Ada tools, providing flexibility
as needed without funding Ada CASE vendor specializations.

« Promote standardization in software engineering environments (SEESs), enabling data
integration of Ada semantic information with other engineering data present in the
environment.
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» Establish enabling technology for new Ada CASE tools, by eliminating the need for tool
vendor investment in proprietary Ada compiler technology; this will have a major impact on
stimulating the development of new code analysis capabilities.

D.2.5 Benefits of ASIS standard

As an International Standard, ASIS benefits the Information Technology community by facilitating
the development of powerful CASE tools portable amongst the various environments provided by
Ada implementors. This portability can only be achieved through the standardization of ASIS at the
international level. A standardized ASIS promotes the development of powerful tools for the
software engineering environment by providing access to important semantic information
otherwise available only through proprietary interfaces. Further, ASIS benefits the Information
Technology community as a valuable resource for application development (e.g., decoupling
system to system interfaces). The international standardization of ASIS facilitates the use of this
important capability in the development of system software applications.

D.3 Design considerations for ASIS

Why has ASIS taken the form that it has? To guide the assessment of design decisions for ASIS,
the ASIS Working Group has defined a number of design goals. Most of these embody sound
software engineering principles, while others represent a consensus approach regarding
controversial issues. The following text discusses some of these.

D.3.1 Design goals

ASIS for ISO 8652:1987, known as ASIS version 1.1.1 [1], was intended to be used as a de facto
standard. For ISO/IEC 8652:1995, it was necessary to revise ASIS to take into account the
changes in the Ada language definition. When starting the revision of ASIS, the ASIS Working
Group agreed upon the following overall design goals: the ASIS design should

*  Minimize the cost of converting existing ASIS-based applications to the new Ada standard.
e Be simple and uniform with minimal concepts and minimal operations.
« Allow for standardization at the international level.

The identification of design goals for ASIS was the major accomplishment of the 19-22 April 1994
ASISWG meeting in Boulder, Colorado. These goals were updated at the 27-28 June 1994
ASISWG meeting in Reston, Virginia.

The ASIS design goals have been subdivided into the categories shown below. At a lower level
are several design rules identified as important for the interface specification. Also discussed were
several potential goals which were felt should not be part of the ASIS interface; these are very
useful in providing scope. Several administrative goals were also included.

Design goals (functionality):
» ASIS should provide all semantic information described by the Ada Reference Manual.

e ASIS should not invent new functionality.
e ASIS should provide a read-only interface to the Ada compilation environment.

e ASIS should be able to support Ada semantics for a wide range of tools and application
requirements.

e Each ASIS interface should be fully defined and unambiguous.
e ASIS should be easy to learn and easy to use.
» ASIS should use the Ada Reference Manual terminology and style.
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* ASIS should have a callable Ada interface.

e ASIS should provide the ability to traverse the full syntactic structure represented in the Ada
compilation environment for the original text to the point where the syntax has semantic
relevance.

« ASIS should not be misleading, be complete as possible, and provide all information queried
(or make obvious to users that they are not getting all the information, and provide an interface
to get that additional information).

Design goals (open systems):
e ASIS should be implementor independent.

* ASIS should be non-proprietary.

e ASIS should be designed in such a way that it is implementable by all implementors.
* ASIS should produce semantically consistent results regardless of the implementor.
e ASIS should increase portability of tools across Ada compilers.

e ASIS should make Ada compilation environments Open Systems and Reusable Components
for use by other tools.

» ASIS should simplify semantic information retrieval by hiding implementation dependent
aspects of Ada environments.

Design goals (migration of ASIS for ISO 8652:1987 to ASIS for ISO/IEC 8652:1995):
* ASIS should ensure that ASIS-based tools are convertible to new ASIS.

e ASIS should minimize the cost of converting ASIS tools.

Design goals (miscellaneous):
e ASIS should be efficient.

e ASIS should be well engineered.

* ASIS documentation should be in ISO format.

* ASIS should allow for standardization at the international level.
* ASIS should be written to not preclude future extensions.

e ASIS should be designed to be simple and uniform with minimal concepts and minimal
operations.

Design rules:
e ASIS should be as strongly typed as possible.

e ASIS should declare its own basic types, and rename (or hide) all implementor types and
operations, for tool portability.

* ASIS should use exceptions to report failures and errors; ASIS should supplement exceptions
with status functions.

* ASIS should allow only ASIS exceptions to escape the interface.

e ASIS should supplement weak compile time type checking of element values by run-time use
of ASIS_Inappropriate_Element Exception.

e ASIS should have an existence query for all optional syntax.
e ASIS should be able to report a span for every explicit element.
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NOT design goals:
e Itis not a goal to support tools having dynamic run-time requirements (e.g., symbolic
debugger).

e Itis not a goal to define the semantics of the interface in the face of simultaneous library
updates.

Administrative goals:
« Resolve issues by consensus rather than simple majority.

* Keep the effort scaled down so it is possible and achievable.

D.3.2 Major changes from ASIS for ISO 8652:1987

The main changes in the ASIS definition are as follows:

« New queries were added for the new language features, such as child units and protected
types, and old ones were revised to take into account language changes.

e Some queries of ASIS were aggregated, in order to minimize their total number.

* Whereas ASIS for ISO 8652:1987 was defined as an interface to a program library, ASIS is
now an interface to an Ada compilation environment, following the new ideas of Ada about the
program structure and the compilation process.

« The set of package specifications defining ASIS was reorganized into a hierarchy of child
units.

e Terminology was revised and comments in the ASIS package specifications were reworded to
make them consistent with Ada.

D.3.3 Essence of Ada and ASIS

There are some fundamental differences between a language definition (i.e., the definition of Ada)
and the interface definition of a tool, such as ASIS. Clearly the Ada language definition, as
described in the Ada Reference Manual, and ASIS are different in nature and have different aims.

Ada defines the notion of a legal compilation unit, the notion of a legal complete partition and the
dynamic semantics of a complete partition. It also defines some aspects of the process of
compiling a compilation unit and some properties of the results of this process.

On the other hand, ASIS is more like the requirements definition for a tool which provides
information about a set of Ada software components, which may or may not make up a complete
partition. Moreover, as a tool, ASIS provides management facilities which go beyond what is
needed in a language definition (e.g., ASIS needs terminology for designating the then-part and
the else-part of an if statement).

Despite these differences in nature, the terminology used in Ada and ASIS should be the same
whenever possible. Clearly, there should be no contradictions. Closeness in terminology eases
understanding of ASIS by those who already know Ada, saves documentation effort, and is
justified by improved maintenance, since every correction in Ada can impact ASIS.

Nevertheless, ASIS needs some new terms. Here are some cases:

* To cut down the number of queries, ASIS sometimes needs to aggregate Ada-defined
syntactic categories.

« To walk through a heterogeneous data structure, such as a list of compilation units and
configuration pragmas, ASIS needs to introduce a unifying concept for item types in the
structure.
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« Finally, some concepts in Ada are vaguely defined compared to the needs of ASIS. It can then
be better to introduce a new name rather than restrict the meaning of the Ada concept. The
Ada compilation environment and ASIS context concepts can serve as an example here.

D.4 Major issues regarding ASIS
How has the Ada language revision affected ASIS? The following text presents a discussion on a
variety of issues that have arisen in making this transition.

D.4.1 Ada environment and compilation units

One of the major points in the revision of ASIS was the replacement of the idea of an interface to
an Ada program library in ASIS 1.1.1 by an interface to an Ada compilation environment. This
change has in fact some farther-reaching consequences than it seems at a first look.

The Ada Reference Manual 10.1.4(1) says: "Each compilation unit submitted to the compiler is
compiled in the context of an environment declarative_part (or simply, an environment), which is a
conceptual declarative_part that forms the outermost declarative region of the context of any
compilation. At run time, an environment forms the declarative_part of the body of the environment
task of a partition". And the next paragraph says: "The declarative_items of the environment are
library_items appearing in an order such that there are no forward semantic dependencies."
Reference Manual 10.1.4(5) then says: "When a compilation unit is compiled, all compilation units
upon which it depends semantically shall already exist in the environment;..."

At a first look, there seems to be a contradiction between Reference Manual 10.1.4(1,2) which
defines an environment as a declarative_part and says that an environment contains library_items,
but not compilation_units, and Reference Manual 10.1.4(5) which speaks about the existence of
compilation units in the environment.

But this apparent "contradiction” is resolved in Reference Manual 10.1.1(9), which says: "The term
compilation unit is used to refer to a compilation_unit. When the meaning is clear from context, the
term is also used to refer to the library_item of a compilation_unit or to the proper_body of a
subunit (that is, the compilation_unit without the context_clause and without the separate
(parent_unit_name))."

This means the Ada Reference Manual defines compilation_unit as a syntactical category, and at
the same time it defines "compilation unit" (without underscore and typed in regular font) as
another technical term, which can denote either one of the syntactical categories
"compilation_unit", "library_item" or "proper_body". ASIS is aware of this subtle difference and
consistently use the term "compilation unit". In ASIS "Compilation_Unit" is the name of a type.
Objects of this type are always compilation_units (except if they are nonexistent, unknown, or
null).

The purpose of the Ada concept of an environment is threefold. It allows Ada to define what is a
legal compilation unit, what is a legal partition and what is the behavior of a partition at run-time.
Strictly speaking, an Ada environment contains only library_items; indeed, context clauses do not
make sense inside of a declarative part, and subunits are enclosed in their parent unit in place of
the corresponding stub.

D.4.2 ASIS context and inconsistency

ASIS has to deal with sets of compilation units. To avoid any confusion, it therefore introduces a
new term, the concept of a context, which stands for a set of compilation_units maintained by an
Ada compilation system. A context has a state, consisting of the compilation units belonging to it,
and the configuration pragmas applying to them, but also depending on the history of compiler
runs, or other actions taken by the compilation system. Thus, the ASIS concept of a context
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resembles closely an Ada environment when used as a dynamic concept like in the Ada
Reference Manual 10.1.4(3), which says: "The mechanisms for creating an environment and for
adding and replacing compilation units within an environment are implementation-defined."

Ada does not deal with arbitrary sets of compilation units as a whole, but ASIS does.

EXAMPLE Suppose we first compile a package P, then a procedure A withing P, then we modify
P, recompile it, and finally compile the procedure B which also is withing P; we also suppose that
all compiler runs are successful (i.e., do not detect compilation errors):

conpil e
package Pis ...
conpil e
with P;
procedure A ...
edit
package P and change it to P

compile -- reference to P
package P is ...
conpil e
with P, -- reference to P
procedure B ...

As far as the legality of compilation units is the concern, the environments can be distinguished

as: P alone, P together with A, P’ alone, and P’ together with B. It could well be that compiling A
with P’ yields a compilation error. Nevertheless, all these environments contain only consistent unit
sets following Reference Manual 10.1.4 (5), which says: "When a compilation unit is compiled, all
compilation units upon which it depends semantically shall already exist in the environment; the
set of these compilation units shall be consistent in the sense that the new compilation unit shall
not semantically depend (directly or indirectly) on two different versions of the same compilation
unit, nor on an earlier version of itself."

Only when the results of these compilations are used to build a partition, the inconsistency of
depending on two versions for P can be detected by the implementation following Reference
Manual 10.2 (27), which says: "The implementation shall ensure that all compilation units included
in a partition are consistent with one another, and are legal according to the rules of the language.”

As a conclusion, we can say that Ada does not deal with the above sequence of compiler runs as
a whole, and especially does not bother about possible “inconsistencies".

On the contrary, it is clearly desirable for ASIS to deal with the previously described situation as a
whole, so that tools can be built capable of analyzing dependencies between compilation units and
possible inconsistencies in the state of the "context". It is the idea that an ASIS context can refer to
such a situation in some implementation-dependent way. As defined now, in no case ASIS will
provide access to both versions of P, even indirectly by references from A and B. Depending on
the ASIS implementation, the compilation unit A may or may not be part of a context. If it is, then
ASIS reports that A is obsolete (e.g., by saying that A is inconsistent with P). If issued, queries
about A can raise exceptions or produce wrong results. This does not preclude some ASIS
implementation providing correct answers to structural queries about A (which are about syntax
only).

As we have just seen, ASIS introduces the idea of inconsistencies within a context. An
inconsistency is always expressed in terms of pairs of compilation units, the second depending on
the first: (A depends on P). An inconsistency is reported if the latest compiler runs for A and P
used different versions of P, or different versions of any other unit upon which P depends.
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This is perhaps the place to speak about the concept of a version of a compilation unit. Even
though Ada uses the term in Reference Manual 10.1.4 (5), it does not define it. On the contrary,
ASIS does not use it at all. ASIS provides queries for retrieving a library unit having a given name;
it is stated that at most one unit can be retrieved, which means that library units, but also
compilation units, are uniquely identified by their fully expanded names, and that the concept of a
version does not make sense in ASIS.

The Ada environment and ASIS context concepts, though similar, are nevertheless different, and
the same holds for the concept of consistency. However, and even if technically perhaps not
entirely correct, the idea of ASIS being an interface to an Ada compilation environment reflects
intuitively quite well the very nature of ASIS.

D.4.3 Implicit declarations

Sometimes a concept is missing as such in ASIS, but it can be rebuilt indirectly (e.g., implicit
declarations of a declarative region can only be retrieved indirectly). Ada distinguishes between
explicit and implicit declarations (Reference Manual 3.1 (5)): "A declaration is a language
construct that associates a name with (a view of) an entity. A declaration can appear explicitly in
the program text (an explicit declaration), or can be supposed to occur at a given place in the text
as consequence of the semantics of another construct (an implicit declaration)." In many ways,
Ada deals in an uniform way with explicit and implicit declarations. We will see that this is not true
for ASIS.

ASIS defines several queries returning lists of explicit declarations from different kinds of
declarative regions (i.e., Body Declarative_ltems, Visible Part_Declarative_ltems,
Private_Part_Declarative_Items, and Block_Declarative_Items).

ASIS has several approaches to deal with implicit declarations:

a) Afirst case is type declarations. To retrieve the implicit declarations associated with a type,
ASIS provides queries to get all the predefined and inherited subprograms associated with it,
and also its implicit components, when it is a record.

b) A second case is statement_identifiers. Labels, block names and loop names are
statement_identifiers. Reference Manual 5.1(12) says that "For each statement_identifier,
there is an implicit declaration (with the specified identifier) at the end of the declarative_part
of the innermost block_statement or body that encloses the Statement_ldentifier." ASIS does
not provide a query listing the statement_identifiers implicitly declared at the end of a
declarative_part. The only way to find out about statement_identifiers is to access the
statements and then to retrieve the identifiers attached to them by means of the queries
Label_Names and Statement_ldentifier.

The two cases show that it is not easy for an ASIS-based application to retrieve all implicit
declarations of a given declarative region.

Nevertheless, the approach taken by ASIS is justifiable because compilers usually do not store the
implicit statement_identifier declarations in their intermediate representations, and it would
therefore be a major burden for an ASIS implementation to yield them as a result of a query.

D.4.4 Abstract "=" for private types

An Is_Equal function has been defined for the private types Context (Clause 3.5), Element (Clause
3.6), Compilation_Unit (Clause 3.10), Container (Clause 9.1), Line (Clause 20.1), Id (Clause 21.1),
Record_Component (Clause 22.1), and Array_Component (Clause 22.3). An abstract function "="
has been defined for each private type because the semantics for the Is_Equal function for these
types may differ from the semantics of the default "=" operator. This prevents improper use of the

=" operator.
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D.4.5 Usage names and expressions

To minimize the number of queries, ASIS sometimes unifies several concepts. For usage names,
Ada makes a difference between names which are and which are not expressions. ASIS
considers all usage names as expressions.

For instance, the name of the procedure in a procedure call statement is considered to be an
expression. Only when trying to apply to such an "expression" a query specific to an expression,
yielding for example the type of the expression, ASIS will say that it is not an expression by
returning a Nil_Element.

This approach allows ASIS to have a smaller element kinds classification. ASIS for ISO 8652:1987
already worked this way, and compatibility is another reason for keeping the approach.

D.4.6 Select alternative
Let’s start by recalling the Ada syntax of a select_alternative (Reference Manual 9.7.1 (4-7)):

sel ect_alternative ::= accept_alternative
| delay_alternative
I

term nate_al ternative

accept_alternative ::= accept_statement [sequence_of _statenents]
del ay_al ternative ::= del ay_statement [sequence_of _statenents]
termnate_alternative ::= term nate;

When analyzing a selective_accept, ASIS sees the select_alternative just as a

sequence_of statements, and does not distinguish between its three possible forms. The
advantage of this approach shows up when the ASIS-application programmer needs to deal with
statements in a uniform way, for instance in a recursive descent. The price to pay is that she has
to do her own analysis when the distinction is needed, by examining the first statement in the
sequence.

D.4.7 Attribute definition clauses
In Reference Manual 13.3 (2), Ada says that an attribute_definition_clause is defined as:

attribute_definition_clause ::=
for local _nane’ attribute_desi gnator use expression;
| for local _nane’ attribute_desi gnator use namne;

In Reference Manual 4.1, Ada says that a name may be an attribute_reference, which then is
formally defined in Reference Manual 4.1.4 (2) by:

attribute_reference ::= prefix’attribute_designator

ASIS uses this latter definition to simplify the attribute definition_clause definition:

attribute_definition_clause ::=
for attribute_reference use expression;
| for attribute_reference use nane;

From an attribute_definition_clause, ASIS therefore retrieves an attribute_reference, which can be
further decomposed into the prefix and the attribute_designator parts.

D.4.8 Configuration pragmas

According to Reference Manual 10.1.5 (8), the purpose of configuration pragmas is: "They are
generally used to select a partition-wide or system-wide option." The same paragraph says about
their placement that "[T]hey shall appear before the first compilation_unit of a compilation.”, and
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later on about their "scope" that "The pragma applies to all compilation_units appearing in the
compilation, unless there are none, in which case it applies to all future compilation_units
compiled into the same environment".

ASIS does not use the notion of a compilation ordering. The first reason for this is to keep ASIS as
small as possible. The second justification is that compilers usually do not keep track of
compilations, but only of their effects.

However, some ASIS-based applications could need information about configuration pragmas.
ASIS therefore introduces a special kind of compilation unit, called A_Configuration_Compilation,
containing only configuration pragmas. By retrieving the content of A_Configuration_Compilation, it
is possible to know the configuration pragmas which are in effect for the next compiler run within
this context.

It is important to notice here that ASIS provides also a query to retrieve all the pragmas which
were in effect when a given compilation unit was compiled, including both configuration pragmas
and pragmas specific to the unit; clearly, some of the former could differ from those found
currently in A_Configuration_Compilation.

D.4.9 Queries with additional context parameter

Several queries, including Corresponding_Declaration and Corresponding_Body, are overloaded
with an additional parameter, Context. The additional queries are there for flexibility and power, if
an ASIS implementation can take advantage of it.

Some ASIS implementations may be able to support multiple open Contexts at the same time.
Tools that make use of more than one Context could be severely limited if they do not have the
control provided by the Context parameter. An example of such a tool is one that compared two
contexts, identifying units appearing in both and ensuring their semantic dependent units were
consistent, perhaps for some configuration management purpose.

The Corresponding_Declaration in a different context should always be the declaration upon which
the body depends semantically in that context, not just an unrelated declaration of the same name.

ASIS implementations that only allow one open Context can implement these pairs of queries in
tandem, with one simply calling the other and providing the current Context as a parameter.

D.4.10 Ids

Ids provide a mechanism to refer to the same ASIS element from one tool analysis to a separate
tool analysis. The type Id is a way to identify a particular element (i.e., a unique reference to an
Element) which is efficient and persistent as long as the environment is not recompiled Ids allow a
tool to create a database of visited elements to support a variety of tool requirements. An Id can
be passed from one ASIS analysis tool to another, facilitating the sharing of analysis thus
eliminating the requirement to recompute the analysis for the same element. It could also be used
to generate hyper-linked analysis reports and support the pipelining of analysis amongst integrated
tools. Ids can be written to files. Ids can be read from files and converted into an Element value
with the use of a suitable open Context

D.4.11 Data decomposition

The optional Data_Decomposition package was developed to support the special needs of
applications in decoupling system software interfaces. Such interfaces could support
communications between two platforms or communications between two subsystems within a
system. Typically an interface between two software systems is accomplished through a rigorously
defined interface. This rigorous interface is beneficial since it defines the expected
communications protocol between the two computers. However, this interface is a serious
impediment to upgrading a system when only part of the system is to be upgraded. The new
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system typically requires a new interface to support the new capabilities. Hence software on both
sides of the interface needs to be upgraded to enhance the system.

Data_Decomposition allows the upgrade of part of a critical system without changing software in
the rest of the system. Hence it provides significant flexibility for the life-cycle of a system.
Decoupling the interface between two software systems can be accomplished when each system
has access to semantic information in the other system’s Ada compilation environment. This
semantic information describes objects sent across the interface and could serve as a means to
identify its operations. Data_Decomposition was specifically developed to support a one-way
interface between a United States Air Force satellite and the ground station’s message analysis
(delog) processing.

The initial delogger implementation required a rigorous interface protocol and specialized
processing for each possible message. This was expensive from a development perspective. The
time required to build the "types dictionary" took 704 hours for each build, of which there were
many.

Their practical solution was to develop a generalized processor, capable of interpreting any
message type sent across the interface. This required knowledge of the semantics of data in the
message. This Universal Delogger was built using ASIS to analyze messages sent for data
analysis [13]. The process was:

a) Implement both the satellite software and the ground software in Ada;

b) Send each message from the satellite to the ground station as a byte-stream of application
data with a header: the data based on an Ada record type definition of heterogeneous
composite types; and the header an identifier for this Ada record definition.

c) Use the ASIS interface to obtain the Ada record type information associated with the message
header.

d) Use the ASIS interface to map (decompose) the byte-stream into the appropriate Ada record
type.

e) Decode the message for analysts and analytical processing based on the composite types in
the Ada record. The named components with their values are then presented to an operator.

Using this approach, the ground station can perform generalized processing for any message
from any satellite providing it includes an ASIS interface to the Ada compilation environment that
developed the satellite software. Developmental cost benefit: Many, but most notable: each
major build had to rebuild the message dictionary; the time required to build this "types dictionary
was reduced from 704 hours to 2 hours for each rebuild. Also notable is the ground station can
process messages from newer satellite systems without any changes in the software on the
ground station, even though message content is changed.

D.5 Conclusion

The Ada language definition and ASIS have different aims. When taking this into account, it can
be said that ASIS follows, overall, as much as possible the syntax structure of Ada; that it uses
Ada-defined terms consistently; and it does not introduce unnecessarily new terms and concepts.
Clearly, ASIS has a need for unifying concepts (e.g., for traversing heterogeneous lists), and it
introduces them quite carefully and advisedly. Considering that ASIS users and ASIS
implementors are both interested in achieving stability of the ASIS definition as soon as possible,
and that ASIS has already proved its effectiveness for developing useful tools, the ASIS Working
Group and the ASIS Rapporteur Group believe the ASIS definition is now ready for
standardization.

267



ISO/IEC 15291:1998(E)

D.6 Acronyms
ACM Association for Computing Machinery
ACVC Ada Compiler Validation Capability
AJPO Ada Joint Program Office
ANS| American National Standards Institute
API Application Program Interface
APSE Ada Programming Support Environment
ASCII American National Standard Code for Information Interchange
ASIS Ada Semantic Interface Specification
ASISRG ASIS Rapporteur Group
ASISWG ASIS Working Group
CASE Computer-Aided Software Engineering
CORBA Common Object Request Broker Architecture (OMG)
COTS Commercial, Off-The-Shelf
CPU Central Processing Unit
DIANA Descriptive Intermediate Attributed Notation for Ada
DIl Dynamic Interface Invocation
IDL Interface Definition Language
IEC International Electrotechnical Commission
ISO International Standards Organization
LRM Language Reference Manual (Ada)
OMG Object Management Group
ORB Object Request Broker
SEE Software Engineering Environment
SIGAda Special Interest Group on Ada
STARS Software Technology for Adaptable, Reliable Systems
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Both ASIS interfaces and Ada syntactic categories are included in this index. In general, ASIS
interfaces are denoted with the first letter of each name in uppercase and Ada syntactic categories

are denoted in lower case.

A

A_Base Attribute, 41

A_Bit_Order_Attribute, 41

A_Block_Statement, 14, 42, 104, 105, 123, 183, 184,
185, 186

A_Body_Stub, 34

A_Body_Version_Attribute, 41

A_Box_Default, 36

A_Cadllable_Attribute, 41

A_Caller_Attribute, 41

A_Case_Path, 43, 183

A_Case Statement, 42, 182, 183

A_Ceiling_Attribute, 41

A_Character_Literal, 39, 139, 160, 161, 162, 164, 166

A_Choice_Parameter_Specification, 34, 135, 194

A_Class_Attribute, 41

A_Clause, 13, 20, 31, 32, 92, 94, 95, 96, 100, 121,
128, 129, 132, 136, 154, 157, 158, 185, 197, 199

A_Code_Statement, 42, 195

A_Complex_Dynamic_Model, 218, 221, 225

A_Component_Clause, 44, 198, 199

A_Component_Declaration, 33, 35, 114, 115, 116,
154, 155, 224, 225

A_Component_Definition, 36, 95, 114, 148, 153

A_Component_Size_Attribute, 41

A_Compose_Attribute, 41

A_Concatenate_Operator, 40

A_Conditional_Entry_Call_Statement, 42, 182

A_Configuration_Compilation, 46, 66, 67, 71, 72, 78,
91

A_Constant_Declaration, 33, 95, 114, 115, 116

A_Congtrained_Array_Definition, 37, 114, 147, 215,
223

A_Congtrained_Attribute, 41

A_Constraint, 36, 98, 146, 150

A_Controlled_Pragma, 32

A_Convention_Pragma, 32

A_Copy_Sign_Attribute, 41

A_Count_Attribute, 41

A_Decima_Fixed_Point_Definition, 37, 145, 146

A_Declaration, 13, 14, 20, 31, 32, 94, 95, 96, 97, 98,
99, 100, 101, 104, 106, 110, 116, 121, 127, 128,
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