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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

1 o +la l
ANT 'Jal LT Uurc VWUTN.

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
UTC 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

&l + -l 1 HH £ Al r3) at + ] ot
"mucTolariu urmnc \;UIII'JICI\II.ICD Ul Al't AU TTIviTuTrimricTit o 'JIU'JIICI.ClI‘y mnerriar IC'JICQCIILCU.IUII.

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 oceurring phrase “an
mplementation 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.eemmon types used throughout the
ASIS interface. Important common abstractions include €ontext, 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 abstraetion 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 Kindsand 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 cempilation 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 paeckage 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.lterator 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.
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» 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 énvironments, 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 openand published
callable interface which gives CASE tool and application developers access to thistinformation.
ASIS has been designed to be independent of underlying Ada environment implementations, thus
supporting portability of software engineering tools while relieving tool develepérs 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 toels;. document generators, metrics
tools, quality assessment tools, reverse engineering tools, recengineering 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 toals-and applications needing syntactic and semantic
nformation in the Ada compilation environment.

1.1.1 Extent
This International Standard specifies:
»  The form of the ASIS interface;

*  Sequencing of ASIS calls;

»  The permissible variations within this International Standard, and the manner in which they arg
to be documented,

»  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 Intetnational Standard does not specify:
e Semantics of the interface in the face of simultaneous updates to the Ada compilation
environment.
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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 nresented
Ll

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

» Clause 3 package Asis

» Clause 4 package Asis.Errors

» Clause 5 package Asis.Exceptions

» Clause 6 package Asis.Implementation

» Clause 7 package Asis.Implementation.Permissions

» Clause 8 package Asis.Ada_Environments

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

» Clause 11 package Asis.Compilation_Units.Times

» Clause 12 package Asis.Compilation_Units,Relations

» 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

» Clause 18 package Asis.Statements

o Clause 19 package Asis.Clauses

» Clause 20 package Asis.Text

» Clause 21 ¢package Asis.lds

»  Clause 22 package Asis.Data_Decomposition (optional package)
o 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
its children.

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

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

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

1.1.3 Conformit y with this International Standard

1.1.3.1 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 interfa€es 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 pptional package: Asis.Data_Decomposition.
Asis.Data_Decomposition hasne 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 modifycthe-behavior of otherwise standard ASIS facilities to provide alternative or
additional functionality. Nonstandard extensions shall be identified as such in the system
documentafion” Nonstandard extensions, when used by an application, may change the
behavior‘effunctions 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
arrenvironment require modification of a Basic Conforming or Fully Conforming ASIS

Application. An implementation shall not change package specifications in this International
Standard nyr‘npt hy'

« 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).

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

e Adding or changing private parts.

« 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 Basig
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
mplementation-defined features defined in this International Standard. This requirement shall be
Imet by listing these features and providing either a specifi¢yreference 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
mplementations may vary.

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

The phrase “shall be documented”,inthis 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.

1.1.3.3 Implémentation 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 optienal. 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
rmplementation. Optional interfaces shall be included in any Fully Conforming ASIS
mplementation, uniess stated otherwise In the ASIS Speciication. 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:
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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 thatdiffer
from a Basic Conforming ASIS Implementation only in that it uses nonstandard extensions that arg
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.

1.1.3.4 Application conformance categories

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

1.1.3.4.1 Basic conforming ASIS application
A Basic Conforming ASIS Application is@n 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 Basie.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
documentiits 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)
Fraditeralythe-ASIS-ARHmplementationis-trtended-to-execdte-en-the-nrode-contairing-the
mplementor’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
IASIS 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 APl is supported by a server; ASIS client tools can request ASIS sefvices within the
supported network.

Figure 1 identifies four ASIS client tools using permission 2 capalile 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 brakers the needed server interface
nformation. 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 producedto register the client or server interface with the
ORB.

1.1.4.3 Distributed traditiomaldapproach (permission 3)

The Ada specification created by-the compilation of this ASIS API in IDL is semantically equivalent
to this ASIS standard, but notssyntactically 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 petmission 3 can be developed as plug and play.

1.1.4.4 ASIS dynamic client approach (permission 4)

In addition_torusing 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
bythe 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

n\/ ASI|S nvm:\nflnn io nI\Aln\/Q record-a Status and nls\nnnele nrlnr iva) rnlclnn the nvr‘nnhnn \alues

of errors along wrth 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-ohsolete
Unhandled_Exception_Error -- Unexpected exception'suppressed
Not_Implemented_Error -- Functionality not imiplemented
Internal_Error -- Implementationsinternal failure

Diagnostic messages may be more specific.
A set of exceptions shall be raised for the follewing 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.

* 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_Inappropfiaté_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
applications

* ASIS Inappropriate_Line - Raised when ASIS is given a Line value that is not appropriate.

»  ASISnappropriate_Line_Number - Raised when ASIS is given a Line_Number value that
isinot appropriate. This exception typically indicates that a user error has occurred within the
application.

* I-\DID_I—aiIEG —ArASTISTOUtnes may TaiSE /-\blb_l—aile(] whnernever ey 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.

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/1SO/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.
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2 ASIS technical concepts

2.1 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
Figure 2.

Ada Compilation A

A Environment p
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d Vi
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. = =t i

C | Compile = Link n
e

c ASIS Interface §

0 S

d proprietagy standard t

e interface interface e

v
m
CASE Tool or Application
kigure 2 — ASIS as interface to Ada compilation en vironment
.11 Ada environment

SO/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
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2.1.2 ASIS notion of the Ada compilation en vironment

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
rr_\rr_\lir‘nfir'\n ASIS prn\lir{ae any information from-a context hy frnnfing 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.

Ada Compilatia

Ada
rda (o0 © 860
“!!Hb 0000 o 08 0O

Environment

Associate (...)

ASIS Tool or
Application

ASIS
Queries

ASISContext

Ada Compilation Units !
°0 000 ©é§§>

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
nfarmation about some physical object from the "external world". This physical object is treated by
hie underlying Ada implementation as the corresponding Ada compilation unit or as a result of
compiling a configuration pragma. An ASIS compilation unitincludes 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 en vironment

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

H H claf o Al + Lol I i+
CIYy TAioTU T U1 AUA TTIVITUTTTITITTIUITICTUUT O ouULITT Ullito.

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

2.2.1 Structural queries

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

e "Black-box" queries are those ASIS queries which produce information about compilation unitg

*  "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:

»  Semantic queries about Elements,

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

2.2.3 General ASIS quer y-processing

Both structural (syntactic) and $emantic 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 Referénge Manual and the processing of their lists.

2.2.3.1 Elements and element kinds

The base object iFASIS 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
hierarchicaltrée 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 ofselements (also possibly with children). As an example, think of an Ada object declaration
having three sub-parts or children:

o CHA list 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.
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Element tree for the Object Declaration A,B: Latitude :=0.0;

Object

List of Identifiers Subtype Indication nitial Expression

Figure 4 — S yntactic tree representation of an <Ada object declaration

ASIS Elements are either explicit elements, representing-ajlanguage construct that appears

explicitly in the program text for the compilation unit, orsimplicit elements, representing a language
construct that does not exist in the program text forithe compilation unit, but could occur at a given
place in the program text as a consequence of theixsemantics of another construct (e.g., an implicit]
declaration, a generic instantiation).

ASIS provides the ability to visit elements*ofthe tree and ask questions of each element. One key
hierarchy of questions begins with: “What kind of element do | have?” Elements of the highest
evel 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

AnsAssociation Asis.Expressions  Reference Manual 2, 3, 4, 6, 12

AR _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. Elenents. statenent _KInd (My_Element) 15 - 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 b€ 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 offunctions 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 (Decl arati en% Asis. Decl arati on) -- 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
nto 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 (€lause 17) that accept An_Expression elements. The exception
ASIS Inappropriate_Etement is raised whenever an ASIS function is passed an element it is not
ntended 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 elemients are processed with a loop iteration scheme in the following manner:

EXAMPLE Loop iteration scheme

list : constant Asis Flenent 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;

14
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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.

L\

Enciosmg
Elements

Element

Enclosing
CompHation Unit

S %
C= D
PN

O ©O O O

Component Elements

Text Span
Text Image

Figure 5 — Operations on elements

The ASISpackages 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.

element (one element up_in the tree hierarchy).

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

e 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 (')1 7) Returns a ||niq||n ldvalue Pnrrncpnnding to this element

»  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.

2.2.3.5 Semantic references

References from one part of an Ada program to another can be traversed with functions whose
hame begins with “Corresponding_", such as: Corresponding_Children,
Corresponding_Declaration, Corresponding_Body, Corresponding_Type_ Dgglaration,
Corresponding_Type, Corresponding_Body_Stub, Corresponding_Name \Definition,
Corresponding_Name_Declaration, Corresponding_Loop_Exited, Carfesponding_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 deglaration referenced in an object declaration with
the Corresponding_Expression_Type function @s,;'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 arrews depict semantic queries.)
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Full Type Declaration

Type Definition
Real Type Definition
Floating Point Definition

Latitude \4
Defining ° Range
|dentifier . .
Static E
atic Expression Aeal Rangs

Specification
Corresponding_
Expression_Type

Static Simple~Expressions

A=A +B;
\
Corresponding_
Name_Declaration

Object Declaration

Corresponding_
Name_Declaration

Figure 6 — Semantic reference using corresponding queries

List ofdgentifiers Subtype Indication Initial Expression
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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.

tree.

of the ASIS interface. All other packages are child packages of package Asis. These packages
are:

» Asis.Ada_Environments - This child package encapsulates a set of queries that map

An ASIS Context is associated with some set of Ada compilation units maintained by an
underlying Ada implementation. After this association hasibeen made, this set of units is
considered to be part of the compile-time Ada envirgnment, which forms the outermost

same environment context provides the implicit:gutermost anonymous task during program
execution. If an Ada implementation supports.thé 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,

in the child package Asis.Ada_Environments.Containers (see Clause 9).

» Asis.Implementation - This-child package provides operations to initialize and finalize the
ASIS interface. It also pravides 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 gateway gueries between Compilation_Units, Elements, and Ada_Environments. More
Asis €ompilation_Units.Times encapsulates the time related functions used within ASIS

the-semantic relationship concepts used in ASIS. Relation queries provide references to

Lnits (cnn Clause. 1'))_

»  Type Traverse_Control provides a mechanism to control iterative traversals of a logical syntax
»  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

physical Ada compilation and program execution environments to logical ASIS environments.

context of any compilation, as specified in section 10:1.4 of the Ada Reference manual. This

Open, and Close (see Clause 8). The type Container and its supporting functions are provided

the ASIS Compilation_Unit abstraction. It defines queries that deal with Compilation_Units and
than one‘eompilation unit may be manipulated at one time (see Clause 10). The child packagd
(seeClause 11). A second child package, Asis.Compilation_Units.Relations encapsulates

compilation units that are related, in some specific fashion, to one or more given compilation

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

Asis.Iterator - This child package encapsulates the Traverse_Element mechanism to perform

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.
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« 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_FException Handler can he further classified by a subardinate kind at the next level in the
hierarchy (see Clause 13).

»  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 opéerate 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).

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

» Asis.Text - This child package encapsulates a set of opérations to access the text of ASIS
Elements. This text is represented as logical /ines fromthe 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.gxistence, location, or form of the program
text.

» 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_Decompasition - 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.DataDecomposition.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, Asis.Conpilation_Units.Tines,

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

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

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(..);

Initialize the ASIS iterface
Name an Ada Environnent

Access an Ada Envirennent

Fetch a unit, itS,attributes,

get its Unit Declaration elenent,
traverse its ‘efenents, etc.

Drop access .to an Ada Environment
Rel ease tthe” Ada Envi ronnent nane

g) Asis.|nplenentation.Finalize; -- Releaselall 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 g
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 @ 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 gur)safety-critical guidelines above.

procedure Process_El ement (El em in Asis.Elenment; -- 3.6
Cont r ol : in out Asis.Traverse_Control; -- 3.13
Dunmy : in out boolean) is

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; -- 13.22
begi n

case Op_Kind is

when Asis. An_And_CQperator => --,.8)9.18
Put _Line ("Violation of Short Circuit Operator guideline:");
Put ("-- Use of AND Qperator at line ");

Put (Asis. Text.Line_Number’ 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_Nunmber (Elem)); -- 20.8

New_Li ne;

when ot hers =>
nul | ;
end case;

end Check_Short_Circuit;

The Check_Library Level Task checks to se€ 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
s performed. If the task is not at the Library level, then a violation is reported along with its line
number.

procedure Check_Libnary_Level _Task (Elem: Asis.Elenment) is -- 3.6
begi n
case Asis FElements. Declaration_Kind (Elem is -- 13.9
whebh~Asi s. 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 => -- 3.94

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_L1 ne;
end if;
when others =>
nul | ;
end case;

end Check_Library_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 ) -- 3.10
return boolean is
begi n
Case Asis.Conpilation_Units.Unit_Class (CU) is -- 10.2
when Asis. A Public_Declaration => --3.12.2

return true;
when others =>
return false;
end case;

end |s_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_Unitwith 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 generij¢is instantiated with a state, a
pre-operation, and a post-operation. In this example, Process_Element is the pre-operation which
s 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 viglations and task library level violations.

with Asis;

package Check_Conpilation_Unit is

procedure Find_Violations (€Y : in Asis.Conpilation_Unit); -- 3.10
end Check_Conpil ati on_Unit;
with Asis; with Asis.El enents; with Asis.lterator; with Asis. Text;

wi th Ada. Wde_Text _| o; ‘use Ada. W de_Text _| o;
package body Check_Conpilation_Unit is

procedure Process_El ement (El em : in Asis.El enent; -- 3.6
Control : in out Asis.Traverse_Control; -- 3.13
Dunmy : in out bool ean);
procedure No_Op (Elem : in Asis. Elenment; -- 3.6
Control : in out Asis.Traverse_Control; -- 3.13
Dummy : in out bool ean);
procedure Check is new Asis.lterator. Traverse_El enent -- 14.1
(bool ean, Process_El emrent, No_Op);

Procedure Find_Violations (CU: Asis.Conpilation_Unit) is -- 3.10
Control : Asis.Traverse_Control := Asis.Continue; --3.13
Dunmy . bool ean;

;chi ]

Put _Line ("Processing " &
Asi s. Uni t _Ki nds’ Wde_I| nage --3.12.1
(Asis.Conpilation_Units. Unit_Kind (CU)) -- 10.1
&": " & (Asis.Conpilation_Units.Unit_Full _Name (CU))); -- 10.19

Check (Asis.Elements. Unit_Declaration (CU), Control, Dummy);
end Check_Conpil ation_Unit;

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.

2.4.4 Erroneous applications
An ASIS application is erroneous if:

with Asis; - 3.0
wi th Asis.|nplenentation; - 6.0
with Asis.Ada_Environnents; - 8.0
wi th Asis. Conpilation_Units; - 10.0
wi th Check_Conpil ation_Unit;
B P Mo Al 1 A ;.—
A Wy PP oo od
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); -5 8.4
decl are
Unit_List : Asis.Conpilation_Unit_List := -- 311
Asi s. Conpi | ati on_Units. Conpilation_Units (M/_Context)) -- 10.10
begi n
for I in Unit_List’Range | oop
case Asis.Conpilation_Units.Unit_Origin (Unit_Likst) (1)) is -- 10.3
when Asis. An_Application_Unit => 3.12.3
Check_Conpi | ation_Unit. Find_Violatiéns  (Unit_List (I))
when others => nul | ;
end case;
end | oop;
end;
Asi s. Ada_Envi ronnent s. d ose (M/_Context),; -- 8.5
Asi s. Ada_Envi ronnent s. Di ssoci ate (M/_Context); -- 8.6
Asi s. | npl enent ation. Finali ze; -- 6.8

end My_Application;

It uses 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 €ontext).

It attempts to use a Context after closing it (exceptions to this are Asis.Ada_Environments:
Associate, Diss6ciate, 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.

It attempts to manipulate a Compilation_Unit whose Context has been closed.
Itattempts to obtain Compilation_Unit information from an unopened Context.
It 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:

24

All queries returning list values always return lists with a 'First of one (1).

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.

e 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.

» Itis 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 jprogram text
cannot be located or retrieved for any reason such as renaming, deletioh,‘ecorruption, or
moving of the text or Ada environment.

2.4.5.2 Rules for processing queries for illegal/inconsjstent context

The following provides some general rules to identify processing®when some inconsistent subset
of Compilation Units is processed during semantic query proeessing. 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
nconsistent.

Semantic queries about compilation units:

» 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.

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

» 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 ‘RPublic_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.

—Subumits i asubunitisatsentor if itiseonsistent withr theargoment Eterernt;

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.

25
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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 remainina clauses in this International Standard are presented
~ T

as a compilable interface, documented with Ada comments.

26
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-- Package Asis encapsul ates inplenentation-specific declarations, which are
-- made available to ASIS and its client applications in an

- - I npl enentati on-1 ndependent nanner.

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

- - Abstract

-- The Ada Semantic Interface Specification (ASIS) is an interface between af

L - Ada environnent as defined by |1SQ | EC 8652: 1995 (the Ada Reference Manual)
-- and any tool requiring information fromthis environment. An Ada envi ronnment
- - includes val uabl 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 t o/ be

- - i ndependent of underlying Ada environnent inplenentations, thus.sSupporting
- portability of software engineering tools while relieving tool\devel opers

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

L - proprietary internal representation.

- - Package ASIS Types:

-- The followi ng types are nade visible directly thfeugh 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 enunerlation types)
- - type Conpilation_Unit

= type Conpil ation_Unit_li'st

- - Unit Kinds (set of enunmeration types)

= type Traverse_Control

= subt ype Program Text

-- The ASIS interface uses string paraneters for many procedure and function
- calls. Wde_String=is used to convey ASIS environnent infornation.

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

- - types Charactlerynor Wde_Character are used in the ASIS interface.

- | npl enentatii.on_Defined types and val ues

- - A nunier,‘of inplenentation-defined types and constants are used. To nmake
- the ASMS specification conpile, the follow ng types and constants are

- - provinded:

subtype | npl enentati on_Defined_I| nteger_Type is Integer;
Inplenentation Defined Integer Constant - constant - = 2**37-17;

-- 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.

27


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E) © ISO/IEC

-- A nureric subtype that allows each ASIS inplenentation to place constraints
-- on the |l ower and upper bounds. Wenever possible, the range of this type
-- should 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_Def i ged>I nt eger _Const ant ;
subtype List_Index is ASIS Positive
range 1 .. List_Index_|nplenentation_Upper;

- - size.

- - The ASIS Context is a view of a particular inplementation of an Ada
- - environnent. ASIS requires annapplication to identify that view of
-- the Ada environnment. An ASIS Gontext identifies an Ada environment
- - as defined by 1SQO | EC 8652:1995. The Ada environment is well

-- defined for Ada inplenmentations. |SQOIEC 8652:1995 provides for an
- i npl enent ati on-defi ned nethod to enter conpilation units into the

- - Ada environment. | nplenentation pernissions allow for illegal and
- inconsistent units te_be in the environment. The use of ASIS nay
-- result in the excepticon ASI S Failed being raised if the Ada

- environment inclides such units.

- Defined by the inplenmentation, an ASIS context is a way to identify
-- a set of Conpilation Units to be processed by an ASIS application.
L - This may Sarel ude things such as the pathnanme, search rules, etc.,
-- which are~attributes of the Ada environment and consequently

L - becones )part of the ASIS Context only because it is a "view' of

- the<Ada environment.

- - _‘Because the contents of the Ada environment are (Ada-)inplenentation

- ~~defined, the ASIS context may contain illegal conpilation units.
AR—ASHS—Context—s—a—hantte—to—a—set—of—eonptHatonr—un-ts—eacecesstbte

-- by an ASIS application. The set of conpilation units available

-- froman ASIS context may be inconsistent, and nay contain illegal

-- conpilation units. The contents are selected fromthe Ada
-- environment as defined by the correspondi ng Ada | npl enent ati on.
-- ASIS should allow mul tiple open contexts.

-- In the Context abstraction, a logical handle is associated with Nane and

-- Paraneters values that are used by the inplenentation to identify and
-- connect to the information in the Ada environnent.

28
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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

-- nanme and paraneters values nmight sinply supply the Nane, Form and any other

- val ues needed to open such a file.

-- Context shall be an undiscrimnated linmted 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 inplepmentation-specific:

ch ASIS inplenmentation provides the means to construct an ASIS
ntext value that defines the environnment declatative_part or
ontext" fromwhich ASIS can obtain |ibrary uhits.

o 8F

-- The Ada | exical element abstraction (aprivate type).

- - The Elenent type is a distinct abstxact type representing handles for the
-- lexical elements that formthe texXt of conpilation units. El enents deal
L- with the internal or "textual " view of conpilation units.

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

-- a) A context clause represented by an El ement_Li st contai ning
= with clauses, use(clauses, and pragnas.

- b) An El enent assoaciated with the declaration.

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

- ASIS Elenents are representations of the syntactic and semantic infornation
- - avail'able from nost Ada environnents.

-- Ahe& ASIS El ement type shall be an undiscrimnated 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 _Li st

constant El ement_List;

is array (List_lndex range <>) of Elenent;

--3.8 subtypes of Element and Element_List
subt ype Access_Type_Definition is Elenment;
subt ype Associ ation is Element;
subt ype Associ ation_Li st is Element_List;
subtype Case_Statement _Alternative is Element;
subtype C ause is Elenment;
subt ype Conponent _C ause is Element;
subt ype Conponent_Cl ause_Li st is Element_List;
subt ype Conponent _Decl aration is Element;
subt ype Conponent _Definition is Elenment;
subt ype Constraint is Element;
subt ype Cont ext _C ause is Elenment;
subt ype Context_Cl ause_Li st is Element_List;
subt ype Decl arati on is Elenment;
subtype Decl aration_Li st is Element_List;
subtype Declarative_|tem List is Element _List;
subtype Definition is Element;
subtype Definition_List is Element_Ligsty
subtype Di screte_Range is Element;
subtype Di screte_Range_Li st i s El ementy List;
subtype Discrete_Subtype_Definition i s Element;
subtype Discrim nant_Associ ation i s El enent;
subtype Di scrim nant_Associ ati on_Li st is Elenent_List;
subtype Discrimnant_Specification_List is Elenrent_List;
subt ype Defi ni ng_Name i s, Etement;
subt ype Defining_Nane_Li st SV El ement _Li st ;
subt ype Exception_Handl er Vs El ement;
subt ype Exception_Handl er_Li st is Element_List;
subt ype Expression is Element;
subt ype Expression_Li st is Element_List;
subt ype Formal _Type_Definition is Element;
subt ype Generi c_For mal _Par aneter is Elenment;
subt ype Generi c_Formal _Par anetier _Li st is Element_List;
subtype ldentifier is Elenment;
subtype ldentifier_List is Element_List;
subt ype Name is Elenment;
subt ype Name_Li st is Element_List;
subt ype Par anet er_Specification is Elenment;
subt ype Paranet ef_Speci ficati on_Li st is Element_List;
subt ype Path is Elenment;
subt ype Pat h-List is Element _List;
subt ype Pragna’ El enent is Elenment;
subt ype Pragma_El ement _Li st is Element_List;
subt ype ‘Range_Constrai nt is Elenment;
subt ype\/Recor d_Conponent is Element;
subt.ype 'Recor d_Conponent _Li st is Element_List;
subtype Record_Definition is Element;
subt'ype Representation_Cd ause is Elenment;
subt ype Representation_Cl ause_Li st is Element_List;
subt ype Root_Type_Definition is Elenment;
buIULpr Dﬂi ELL_I‘\E lEllIclliVE ib I:i Crerit,
subtype Statenent is Elenment;
subtype Statenent _List is Element_List;
subt ype Subtype_I ndi cation is Elenment;
subt ype Subtype_Mark is Elenent;
subtype Type_Definition is Elenment;
subt ype Vari ant is Elenent;
subtype Vari ant _Conponent _Li st is Element_List;
subtype Variant _Li st is Element_List;
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El enent Kinds are enuneration types describing various kinds of elenents.

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

El enent _Ki nds Hi erarchy

ASI S offers hierarchical

classification of elenents

At _the highest

| evel ,
cl asses |isted bel ow into which

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

For exanpl e,

(Who : access Person)
All
I't

results wll
These are designated within the

in each of the Element_Kinds classes,

in the hierarchy.

the El enent _Kinds type provides literals that define "kinds" or

all non-nil

Sever al

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:

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

is not necessary to strictly follow the hierarchy;
classified by any subordinate kind fromany I|evel.
only be obtained from subordi nate kindssthat are appropriate.
hi erarchy shown bel.ow

with the exception of
can be further classified by a subordinate kind at
subordi nate ki nds al so have

el ements are grouped. Elenents

any,element can be
However, neani ngful

- - El ement _Ki nds -> Subordi nate Kinds

= Key: Read "->" as "is further classified hy(its"

= A _Pragma -> Pragma_Ki nds

- - A_Def i ni ng_Nane -> Defini'ng_Name_Ki nds

- - -> (perator_Ki nds

- - A Decl aration -> Pecl arati on_Ki nds

- - -> Trait_Kinds

- - -> Declaration_Origins

- - -> Mode_Ki nds

- - -> Subpr ogram Def aul t _Ki nds
- - A Definition -> Definition_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
= An_Expr essi on -> Expressi on_Ki nds

- - -> (perator _Ki nds

- - -> Attribute_Kinds

-- An_Associ ati on -> Associ ati on_Ki nds

-- A St at enent -> Stat enment _Ki nds

-- A Path -> Pat h_Ki nds

-- A Cl ause -> O ause_Ki nds

An_Excepti on_Handl er

->

Represent ati on_Cl ause_Ki nds
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El ement _Ki nds - general

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

type Element _Kinds is (

Not _An_El enent , --
A Pragna, --

A _Defining Nane .-

Ni | _El ement

Asi s.

Asi s

El enent s

.Declarations

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); --

Literals

type Pragma_Kinds is (

Asi s.
Asi s.
Asi s
Asi s.
Asi s.
Asi s

Asi s.

Decl arati ons

Definitions

. Expressi ons

Expressi ons

St at ement s

. Statenents

C auses

. Statenents

Pragma_Ki nds - classifications for pragmas

Ref er ence_Manual

32

Not _A Pragnmm, -- Anjunexpected el ement
An_Al'l _Cal | s_Renot e_Pragns, -- E'2.3(5)
An_Asynchr onous_Pragns, <~ JE. 4.1(3)

An_At omi c_Pragng, -- C.6(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 | _Pragms, -- 10.2.1(21)
An_El abor at e_Body_Pragns, -- 10.2.1(22)
An_Export _Pragna, -- B.1(5), M1(5)
An_| npor t _Pr aghs, -- B.1(6), M1(5)
An_I nli ne_Pr@gns, -- 6.3.2(3)

An_I nspection-Poi nt _Pragns, -- H3.2(3)

An_| nt eryupt’_Handl er _Pragna, -- C3.1(2)

An_I nterrupt _Priority_Pragns, -- D 1(5)

A_Li pker_Opti ons_Pragns, -- B.1(8)

A _Lisst/Pragng, -- 2.8(21)
A.Laocki ng_Pol i cy_Pragna, -- D.3(3)

A\Nor mal i ze_Scal ars_Pragns, -- H1(3)

An_Opti mi ze_Pragns, -- 2.8(23)

A Pack Pragnmm, -- 13.2(3)

A Page_Pragne, -- 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_Nanme_Kinds - names defined by decl arations 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 nane’ 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, 2% An unexpected el ement
An_Ordi nary_Type_Decl ar ati on, -- 3.2.1(3)

-- a full _type_declaration of theform
-- type defining_identifier [knowa_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 arat, on, --3.2.1(2),7.3(2) -> Trait_Kinds
A _Private_Ext ensi on_Deelarati on, -- 3.2.1(2),7.3(3) -> Trait_Kinds
A_Subt ype_Decl ar at i enj -- 3.2.2(2)
A Vari abl e_Declarati on, -- 3.3.1(2) -> Trait_Kinds
A_Const ant _Decharati 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_Si ngl e\Prot ect ed_Decl ar ati on, -- 3.3.1(2),9.4(2)
An_IL it eger _Nunber _Decl ar ati on, -- 3.3.2(2)
A _Real”_Nunber _Decl ar at i on, -- 3.5.6(2)
An_Enuner ation_Literal _Specification, -- 3.5.1(3)
A-BFserRrhant—SpeerHeatom I—H5) Frat-t—res
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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subt ype

subt ype

subt ype

subt ype

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_Ceneric_Function_ Renanming Declaration, -- 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_Ceneric_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_l nstantiation, -- 12.38(2)

A Function_lnstantiation, -- 1253(2)

A _Formal _Qbj ect _Decl ar ati on, -- \2.4(2) -> Mde_Kinds
A_Formal _Type_Decl arat i on, == 12.5(2)

A Formal _Procedure_Decl arati on, -- 12.6(2) -> Subprogram Defaul t _Ki nds
A Formal _Function_Decl arati on, -- 12.6(2) -> Subprogram Defaul t_Ki nds
A _For mal _Package_Decl ar ati on, -- 12.7(2)
A_Formal _Package_Decl arati on_Wth_Box); -- 12.7(3)

-- The follow ng Declaration_Ki nds\subtypes are not used by ASIS but are
provi ded for the conveni ence(ofy*the ASIS i npl ementor:

subtype A Type_Decl arati onWi s’ Decl arati on_Ki nds range
An_Or di nary_ype_Decl aration ..

bivoa A Dody Gt uh o Dacl ar ot o K ondc v anon
ot T 0ery —-tho—t = oot —EH—1d-he ot

A Ful | _Type_Declaration is Declaration_Kinds range
An_Ordihary_Type_Decl aration ..

An_Qbj ect ~Decl aration is Declaration_Kinds range
A Variabl e_Declaration .. A Single_Protected_Decl aration;
A Nanber _Decl aration is Declaration_Ki nds range
An_| nt eger _Nunber _Decl aration ..

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 Private_Extension_Declaration;

A Protected_Type_Decl arati on;

A Real _Nunber _Decl arati on;

subt ype

subt ype

34

A _Procedure_Body_Stub ..

A Protect ed_Body_St ub;

A Generic_Declaration is Declaration_Kinds range
A Generic_Procedure_Declaration ..

A Ceneric_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;
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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.
F——Trar t—Kds—enmumerates —at o mat T ons—usef ot thirs—ctassr i catom:

L - For exanple, A Variable_Declaration elenment that is semantically a

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

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

-- The subordinate Trait_Kinds all ow Declarati on_Ki nds and Defi nition_Kinds

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

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

- - A _Record_Type_Definition, -- 3.8(2) -> Trajt NKi nds
= A Tagged_Record_Type_Definition, -- 3.8(2) -> Tral't/Ki nds

- The remmining classification can be acconplished, if desired) using

-- Trait_Kinds to determine if the definition is abstract, %r linmited, or both.
L- Wthout Trait_Kinds, Definition_Kinds needs six literals)to identify

-- all the syntactic conbinations for a record_type_definition.

-- Elenents expected by the Trait_Kind query are any.DBeclaration_Ki nds or

- Definition_Kinds for which Trait_Kinds is a subordinate kind: the literal
- definition has "-> Trait_Kinds" following it, .‘FEor 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_Specificativon/is an expected kind while
- A Conponent _Decl aration i s unexpegted.

- Al Declaration_Kinds and DefAniti on_Kinds for which Trait_Kinds is not a
- - subordinate kind, and all other El ement_Kinds, are unexpected and are
- Not _A Trait.

-- An_Ordinary_Trait is any)expected el ement whose syntax does not explicitly
-- contain any of the rgserved words |isted above.

- Trait_Kinds
- Literals

type Traigt._Kinds is (

Not “A\Trait, -- An unexpected el ement

A _ Ordinary_Trait, -- The declaration or definition does
-- not contain the reserved words
-- "aliased", "reverse", "private",
-- "l'imted", "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, -- Only "abstract" is present

An_Abstract _Private_Trait, -- "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

-- Declaration_Oigins
-- Literals -- Reference Mnual

type Declaration_Origins is (
Not _A Decl aration_Origin, -- An unexpected el ement

An_Explicit_Declaration, -- 3.1(5) explicitly declared in
-- the text of a program or within
-- an expanded generic tenplate
l'icit_Predefined_Declaration, -- 3.1(5), 3.2.3(1), A 1(2)
licit_lnherited_Declaration); -- 3.1(5), 3.4(6-35)

52
33

- - Mode_Ki nds

-- Literals -- Reference Manual
type Mdde_Kinds is ( -- 6.1
Not _A Mode, -- An unexpected el enent
A Defaul t _I n_Mbde, -- procedure A(B : O;
An_I n_Mode, -- procedure A(B N O,
An_Cut _Mbde, -- procedure A(B: auT O);
An_| n_Cut _Mode) ; -- procedure ‘A(B : INQUT O);

- - Subprogram Def aul t _Ki nds
- Literals -- ‘Ref erence Manual

type Subprogram Defaul t(Kihds is ( -- 12.6

Not _A Defaul t, -- An unexpected el ement

A_Nare_Def aul t, -- with subprogramspecification is default_nang;
A_Box_Def aul £+ -- with subprogramspecification is <>;

A_Ni | _Def adl'ty; -- with subprogram specification;

- - Deflirfi ti on_Ki nds
--_ " Literals -- Reference Manual -> Subordi nate Kinds

type Definition_Kinds is (

Not _A Definition, -- An unexpected el enent

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

36
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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 -- 3.81(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 Ads
- 3.9.10 type Type_Kinds
- Type_Ki nds
-- Literals -- Reference Manual -> Subordinate Kinds

type Type_Kinds is (

Not _A Type_Definition, -- An unexpected el ement

A Derived_Type_Definition, -- 3c4(2) -> Trai t_Kinds

A _Derived_Record_Extension_Definition, --.8.4(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 _Defi ni tion, -- 3.5.7(2)

An_Ordi nary_Fi xed_Poi ity Definition, -- 3.5.9(3)

A_Deci mal _Fi xed_Poi nt yDefinition, -- 3.5.9(6)

An_Unconstrai ned\Array_Definition, -- 3.6(2)

A _Constrai ned . Arpay_Definition, -- 3.6(2)

A Record_Type=Definition, -- 3.8(2) -> Trai t_Kinds

A _Tagged/Reeord_Type_Definition, -- 3.8(2) -> Trai t_Kinds

An_Access_Type_Definition); -- 3.10(2) -> Access_Type_Ki nds
- 319711 type Formal_ Type_ Kinds

For-rat—Type—iirnes : :
-- 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, -- 12.5.2(2)

A _Formal _Si gned_I nteger _Type_Definition, -- 12.5.2(3)

A _Formal _Modul ar _Type_Defini tion, -- 12.5.2(4)

A _Formal _Fl oating_Point_Definition, -- 12.5.2(5)

A Formal _Ordinary_Fixed_Point_Definition, -- 12.5.2(6)
A_Formal _Deci mal _Fi xed_Point _Definition, -- 12.5.2(7)
A_Formal Unconstrained Array Definition -- 3.6(3)

A Formal _Constrained_Array_Definition, -- 3.6(5)

A Formal _Access_Type_Definition); -- 3.10(3),3.10(5)

.- -> Access_Type_Ki nds

- - Access_Type_Ki nds
- Literals -- Reference Manual

type Access_Type_Kinds is ( -- 3.10

Not _An_Access_Type_Definition, -- An unexpected el enent

A _Pool _Specific_Access_To_Variable, -- access subtype_Gndication
An_Access_To_Vari abl e, -- access all subtype_indication
An_Access_To_Const ant, -- access constant” subtype_indication
An_Access_To_Procedure, -- access procedure
An_Access_To_Protected_Procedure, -- access_protected procedure
An_Access_To_Functi on, -- access{function

An_Access_To_Prot ect ed_Function); -- access protected function

- - The follow ng Access_Type_Ki nds subtypess~are not used by ASIS but are
-- provided for the conveni ence of the ASIS’inpl ementor:

subtype Access_To_QCbj ect _Definitionsi's/Access_Type_Ki nds 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 -- Reference Manual

type Root _Type) Kinds is (

Not _A_Root _Type_Definition, -- An unexpected el enent
A Root”_I nteger _Definition, -- 3.4.1(8)
AURoot _Real _Definition, -- 3.4.1(8)
A_Lni versal | nt eger _Def ni i1 on, 3410
A_Uni ver sal _Fi xed_Def i ni ti on):; -~ 3.4.1(6)
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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

- Di screte_Range_Ki nds
- Literals -- Reference Manual

type Discrete_Range_Kinds is (

Not _A Di screte_Range, -- An unexpect ged, ‘el ement
A Di screte_Subtype_I ndication, -- 3.6.1(6), 8.2.2
A Discrete_Range_Attribute_Reference, -- 3.6.1, 35
A _Di screte_Sinpl e_Expressi on_Range) ; -- 3.6.1x3.5

- 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 _Associat'i on, -- 2.8
A_Di scrimi nant _Associ@tj 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_Assaciation); -- 12.3

L - Expression_Ki nds - general expression classifications
-- _Literals -- Reference Manual -> Subordinate Kinds

type ExpressronKmds s ¢

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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An_I n_Range_Menber shi p_Test,
A_Not _I n_Range_Menber shi p_Test,
An_I n_Type_Menber shi p_Test,

A _Not _I n_Type_Menber shi p_Test,

A Null _Literal,
A _Par ent hesi zed_Expr essi on,

An_Al | ocat i on_From Subt ype,

- 3.9.18 type Operator_Kinds

- Operator_Kinds - classification of the
-- Literals --

type Operator_Kinds is ( --
Not _An_GQper at or, - -

An_And_CQper at or, .-
An_Or_Qperator, --
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_Great er _Than_Operat or’, --
A G eater_Than_O.Equal _Operator, --
A_Pl us_Operat or, --
A_M nus_Qper at,or, --
A Concat enat@e-Oper at or, --
A _Unary_Plas,@per at or, --
A_Unary_Mnus_Oper at or, --
A Ml tigply_Operator, --
A_Di vi~de_Oper at or, --
A_Mdd\Qper at or, --
A.Rem Qper at or, --
A " Exponent i at e_Oper at or, --
An_Abs_CQOper at or, --
A Not Operator); - -

An_Al |l ocation_From Qualified Expression); --

e o S a el kol e o -l ol ol e ol ol ol o
~o AR BABRARAN AR

o 00

vari ous Ada predefined operators
Ref er enée Manual

45

An unexpected el enent

40
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Attribute_Kinds -
Literals

type Attribute_Kinds is (

Not _An_Attri bute,

classifications for

al |

known Ada attributes

Ref erence Manual

-- An unexpected el enent

An_Access_Attri bute, -- 3.10.2(24), 3.10.2(32), K(2), K(4)
An_Address_Attri bute, -- 13.3(11), J.7.1(5), K(6)

An_Adj acent _Attri bute, -- A 5.3(48), K(8)

An_Aft _Attribute, -- 3.5.10(5), K(12)

An_Ali gnnent _Attri bute, -- 13.3(23), K(14)

A Base_Attribute, -- 3.5(15), K(17)

A Bit_Order_Attribute, -- 13.5.3(4), K(19)

A Body Version_Attribute, -- E 3(4), K(21)

A Callable_Attribute, -- 9.9(2), K(23)

A Caller Attribute, -- C 7.1(14), K(25)

A Ceiling_Attribute, -- A 5.3(33), K(27)

A O ass_Attribute, -- 3.9(14), 7.3.1(9), K(31), K(34)

A _Conponent _Si ze Attribute, -- 13.3(69), K(36)

A _Conpose_Attribute, -~ AS. 3(24), K(38)

A _Constrained_Attri bute, -- 3.7.2(3), J.4(2), K(42)

A Copy_Sign_Attribute, -- A 5.3(51), K(44)

A _Count _Attri bute, -- 9.9(5), K(48)

A Definite Attribute, -- 12.5.1(23), K(50)

A Delta Attribute, -- 3.5.10(3), K(52)

A Denorm Attribute, -- A 5.3(9), K(54)

A Digits_Attribute, -- 3.5.8(2), 3.5¢10(7), K(56), K(58)
An_Exponent _Attri bute, -- A 5.3(18), K(60)

An_External _Tag_Attri bute, -- 13.3(75), K(64)

A First_Attribute, -- 3.5(12), 3\6. 2(3) K(68), K(70)

A First_Bit_Attribute, -- 13.5.2(3), K(72

A Floor _Attribute, -- A 5.3(30), K( 74)

A Fore_Attribute, -- 3.5.20(4), K(78)

A Fraction_Attribute, -- A 573(21), K(80)
An_ldentity_Attribute, -- M1)4.1(9), C 7.1(12), K(84), K(86)
An_l mage_Attri bute, --.375(35), K(88)

An_l nput _Attribute, <5v 13.13.2(22), 13.13.2(32), K(92), K(96)
A Last _Attribute, .- 3. 5( 13), 3.6.2(5), K(102), K(104)
A Last_Bit_Attribute, -- 5.2(4), K(106)

A Leading_Part _Attri but e -- A. 5. 3( 54), K(108)

A Length_Attribute, -- 3.6.2(9), K(117)

A Machine_Attri bute, -- A 5.3(60), K(119)

A_Machi ne_Enax_Attr i but’e, -- A 5.3(8), K(123)

A_Machi ne_Em n_Attribute, -- A 5.3(7), K(125)

A_Machi ne_MantissaJAttribute, -- A 5.3(6), K(127)

A _Machi ne_Overfd¥ows_Attribute, -- A 5.3(12), A 5.4(4), K(129), K(131)
A_Machi ne_Radi-x. Attri bute, -- A5.3(2), A5.4(2), K(133), K(135)
A_Machi ne_Rounds_Attribute, -- A 5.3(11), A 5.4(3), K(137), K(139)
A Max_Atrnibut e, -- 3.5(19), K(141)

A Max_Si.Ze_In_Storage_El enents_Attribute, -- 13.11.1(3), K(145)

A M p~Attribute, -- 3.5(16), K(147)

A _Model_Attribute, -- A 5.3(68), G2.2(7), K(151)

A_Mbdel _Emin_Attribute, -- A 5.3(65), G 2.2(4), K(155)
A\Mbdel _Epsilon_Attri bute, -- A 5.3(66), K(157)

A Model _Mantissa_Attribute, -- A 5.3(64), G2 2(3), K(159)

A Model Small Attribute, -- A 5. 3(67), K(161)

A Modul us_Attri bute, -- 3.5.4(17), K(163)

An_Cut put _Attribute, -- 13.13.2(19), 13.13.2(29), K(165), K(169)
A Partition_ID Attribute, -- E 1(9), K(173)

A Pos_Attribute, -- 3.5.5(2), K(175)

A Position_Attribute, -- 13.5.2(2), K(179)

A Pred_Attribute, -- 3.5(25), K(181)

A Range_Attri bute, -- 3.5(14), 3.6.2(7), K(187), K(189)
A Read_Attribute, -- 13.13.2(6), 13.13.2(14), K(191), K(195)
A _Remai nder _Attribute, -- A 5.3(45), K(199)

A Round_Attribute, -- 3.5.10(12), K(203)

A _Rounding_Attribute, -- A 5.3(36), K(207)
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A Safe_First_Attribute, -- A5.3(71), G2 2(5), K(211)

A Safe Last_Attribute, -- A5.3(72), G2 2(6), K(213)

A Scale Attribute, -- 3.5.10(11), K(215)

A Scal ing_Attribute, -- A 5.3(27), K(217)

A _Signed_Zeros_Attri bute, -- A 5.3(13), K(221)

A Size Attribute, -- 13.3(40), 13.3(45), K(223), K(228)

A Smal | _Attribute, -- 3.5.10(2), K(230)

A_Storage_Pool _Attri bute, -- 13.11(13), K(232)

A Storage_Size Attribute, -- 13.3(60), 13.11(14), J.9(2), K(234),
-- K(236)

A Succ_Attribute, -- 3.5(22), K(238)

A Tag Attribute - 3.9(16), 3.9(18). K(242). K(244)

A Termi nated_Attri bute, -- 9.9(3), K(246)

A _Truncation_Attri bute, -- A 5.3(42), K(248)

An_Unbi ased_Roundi ng_Attribute,-- A 5.3(39), K(252)

An_Unchecked_Access_Attribute, -- 13.10(3), H 4(18), K(256)

A Val _Attribute, -- 3.5.5(5), K(258)

A Valid_Attribute, -- 13.9.2(3), H(6), K(262)

A Val ue_Attribute, -- 3.5(52), K(264)

A Version_Attribute, -- E 3(3), K(268)

A Wde_l nage_Attri bute, -- 3.5(28), K(270)

A Wde_Value_Attribute, -- 3.5(40), K(274)

A Wde_Wdth_Attribute, -- 3.5(38), K(278)

A Wdth_Attribute, -- 3.5(39), K(280)

A Wite_Attribute, -- 13.13.2(3), 13.13.2(11), K(282))" K(286)

An_I npl enentati on_Defined_Attribute, -- Reference Manual, Annex M

An_Unknown_Attribute);

type Statenment_Kinds is (

Not _A_ St at enent,

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

Unknown to ASI S

-\ An unexpect ed el ement

stat enent s
Ref er ence Manual

A _Nul | _Statenent, -- 5.1
An_Assi gnnent _St at enent , -- 5.2
An_I f_Statenent, -- 5.3

A Case_St at enment -- 5.4

A _Loop_St at erment -- 5.5
A Wi | e_Loop_St at enment, -- 5.5

A For _Loop_St at ement, -- 5.5
A Bl ock_St at enent , -- 5.6
An_Exi t_Stat ement,, -- 5.7

A CGoto Staterrent -- 5.8
A_Procedure_CalN _St at enent, -- 6.4
A_Return_St at-enent , -- 6.5
An_Accept' St at ement , -- 9.5.2
An_Entxy_Cal | _St at enent, -- 9.5.3
A_Requeue_St at enent , -- 9.5.4
A\Requeue_St atenent _Wt h_Abort, -- 9.5.4
A Delay Until Statenent, -- 9.6
A Del ay_Rel ative_St at enent, -- 9.6

A _Termi nate_Alternative_Statenent, -- 9.7.1
A Sel ective_Accept _St at enent, -- 9.7.1
A Timed_Entry_Cal | _St at enent, -- 9.7.2
A Conditional _Entry_Call_Statenent, -- 9.7.3
An_Asynchr onous_Sel ect _St at enent, -- 9.7.4
An_Abort _St at enent, -- 9.8
A Rai se_St at enent, -- 11.3
A _Code_St at enent) ; -- 13.8

42



https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

© ISO/IEC ISO/IEC 15291:1999(E)

-- 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 _statements. Specifically, the termnate_alternative (terminate;)
- is treated as the syntactical equivalent of a single statenent and are

- - represented as Statement_Kinds’ A Termi nate_Al ternative_Statenent.

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

- representing such an alternative.

- For exanpl e,

= sel ect -- A Select_Path enclosing a sequence of two statenenf\s

= 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 séquénce of two statements

- - when Done_Early =>
= accept Shut _Down;

= exit;

or -- An_Or_Path enclosing 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 _Pat h); -- 9.7.4
-- then abort sequence_of _statenents

-- 3.9.22 type Clause_Kinds

F——CHause—Kds
- 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 -> Representati on_Crause_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 -- Refefence 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 ausg; -- 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 program’is submitted to the conpiler in one or nore
- conpilations. Each/conpilation is a succession of conpilation units.

- - Conpil ation unit's are conposed of three distinct parts:

-- a) A contéxt.Vcl ause.

-- b) The"declaration of a library_itemor unit.

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

- {_The context clause contains zero or nore with clauses, use cl auses,
L - ~pragne el aborates, and possibly other pragnas

-- 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)
Return Boolean is 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 el enment kinds are only used by package Asis. Conpil@tion_Units.

- 3.12.1 type Unit_Kinds

L- 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, -- A N-l_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 nstance,
A_Package_| nstance,

A_Procedur€_Renami ng,
A _Functi©n_Renan ng,
A_Package> Renani ng,

A_Ceneri c_Procedur e_Renam ng,
A~Ceneri c_Functi on_Renam ng,
AXCeneri c_Package_Renam ng,

A _Procedure 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

© ISO/IEC

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.

-- Aunit of A Configuration_Conpil ation
-- does not have a nane. This unit
-- represents configuration pragngs 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_Instance-..
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

HolRanamina

-- AContext is not limted to the number of
-- units of A _Configuration_Conpil atien kind.

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—Pubtic—Dectaratiom; —tTbrary_unrt—dectarattomor
-- 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_declarati on.
A _Private_Body, -- library_unit_body interpreted only as a

-- conpletion. |Its declaration i's private.
A_Separ at e_Body) ; -- separate (parent_unit_nang)/ proper_body.

type Unit_Origins is (

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

A _Predefined_Unit, -- Ada predefined | anguage environment units
-- listed~'n 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 |ibrary
-- units nmentioned in a with clause of a conpilation unit are also 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 conpilati'en)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 correspondi'ng
- 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/aconpilation unit also is a dependent

- of the conpilation unitis Supporters.

- Child units are Dépenidents of their ancestor units.

- A conpilation~unjt that nmentions other library units inits with
-- clauses is one.of the Dependents of those library units.

-- A librarysinit_body is a Dependent of its corresponding
- library wunit_declaration, if any.

- A slibunit is a Dependent of its parent body.

- - Asconpi lation unit that contains an attribute_reference of a type defined
- -~“In anot her 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 termc/osure is coomonly used with simlar neaning.

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

- - If Awiths B, Bwiths C Bwiths C Y, and C does not,wth 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 - controlhs for the traversal generic provided in package
-- Asis.lterator. It is defiitned in package Asis to facilitate autonatic translation
-- to IDL (See Annex C for gdetails).

type Traverse_Gontrol is (

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

AbandofLChi | 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);
Nil _Conpilation Unit : constant Conpilation Unit :=

© ISO/IEC

| npl enent at i on_Def i ned;
Ni | _Conpilation_Unit_List : constant Conpilation_Unit_List (1 .. 0) :=
(1 .. 0=>Nl_Conpilation_Unit);

end Asi s;
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-- ASIS reports all operational errors by raising an exception. Wenever an
-- ASIS inplenentation rai ses one of the exceptions declared in package

- - string as a conment.

- - exception.

type Error_Kinds is (

end Asis. Errors;

Not _An_Error, --
Val ue_Error, --
Initialization_Error, --
Envi ronnent _Error, --
Paranmeter_Error, --
Capacity_Error, --
Name_Error, --
Use_Error, - -
Data_Error, -(-
Text _Error, 0\
St orage_Error, --
bsol et e_Ref erence_Erron, --

Unhandl ed_Excepti ong.Enrror, --
Not _I npl enent ed_Error, --
Internal _Error); --

- - Asis.Exceptions, 1t wll previously have set the values returned by the
-- Status and Di agnosis queries to indicate the cause of the error. The

L - possible values for Status are indicated in the definition of Error_Kinds
- - below, with suggestions for the associated contents of the Di agnosis

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

- ASIS applications are encouraged to follow this sane convention whenevef
-- they explicitly raise any ASIS exception--always record a Status and
- - Diagnosis prior to raising the exception.

-- This enuneration type describes the

various kinds of errors.

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

ASIS could not initialize

Bad Paraneter given to Initialize
| nphément at i 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 | nappropriate_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;

- - Raised when ASIS is passed a Container value that is not appropriate fof
-- the operation. This exception will typically indicate that a user\'enor
- - 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“hat a user
- error has occurred within the application.

ASI S_| nappropriate_El ement : exception;

- Rai sed when ASIS is given an Elenent valgethat is not appropriate. This
-- exception will typically indicate that_‘avuser error has occurred within
- the application.

ASI S_| nappropriate_Line : exception;

- Rai sed when ASIS is giventa Line value that is not appropriate.

ASI S_I nappropriate_Li ne_Nunmber : exception;

- Rai sed when ASKS_Vs given a Line_Nunber value that is not appropriate.
-- This exception will typically indicate that a user error has occurred
- within the @ppl’ication.

ASI S¢Falhl ed : exception;

- Ahils is a catch-all exception that nay be raised for different reasons

- i different ASIS inplenentations. Al ASIS routines may raise ASI S Failed
L - ~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 | npl enentation.

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 enent or - the name of the inplenmentor, e.g., "Ada Inc."
--  ASIS_| npl enent or _Version - the inplenmentation’s version, e.g., "5.2a"

--  ASIS_ | npl enentor _I nformation - inplenentation information, e.g., "Copyright

-- 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:

2222222

The ASIS inplenentation nay be Initialized and Finalized any nunber of
times during the operation of an ASIS program However, all existing
Context, Conpilation_Unit and El enent val ues becone invalid when

ASIS Is_Finalized. Subsequent calls to ASIS queries or services using
such invalid Conpilation_Unit or Element values wll cause

ASI S_| nappropriate _Context to be rajsed.

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

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

- Perforns any necessary ASIS termnation activitiésyY This should be invoked
-- once following the |ast use of other ASIS queries. Paraneter values are

- inpl enentation dependent. The call is ignorgdsif ASISis already finalized.
- - Subsequent calls to ASI'S Environment, Conpi| ation_Unit, and El enent queries,
- are erroneous while the environnent |Is_Finalized.

- - Raises ASIS Failed if the ASIS inplenmentation failed to finalize. Status
-- is likely to be Internal _Error and W)l not be Not_An_Error.

L - \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 D agnosis functions. The

- - Diagnosis function will retrieve the diagnostic message describing the error.
-- Error information always/refers to the nost recently recorded error.

-- Note that Diagnosisyvalues are inplenentation dependent and nay vary
- greatly anong ASLS-i npl enent ati ons.

-- 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

F—— D agnosTs ——SpecifTes the ew o agnosis 0 De Trecorued

- 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 paraneter is Not_An_Error and the Di agnosis
- paraneter is not a null string.

end Asis. | npl enent ati on;
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-7.1 function Is_Formal_Parameter_Named_Notation_Supported

function Is_Formal _Paranet er _Nanmed_Not ati on_Supported return Bool ean;

-- Returns True if it is possible to detect usage of naned notation.

-- Returns False if this inplenentation will always change paraneter lists

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

-- entry calls. In that case, the Formal _Paraneter query will always return
-- a Nl _Elenent unless the paraneter list is obtained with Nornalized =\Irue.

- This function affects association lists for aggregates, instantiati\ons,
-- discrimnant lists, entry calls, and subprogram calls.

-- Returns True if the A Default_In_Mde kind is supported by this
- - i npl enent ati on.

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

- generic_fornal _paranet ercsel ector_nane, and using defaul t _expression or

- - defaul t _nane.

-- | f Generic_Actual Rart”_Nornmalized then the query Generic_Actual _Part will
- al ways behave as~i\f called with Nornalized => True.

- - ‘Ret'urns True if the query Record_Conponent _Associations will always return
-~~artificial Is_Normalized associations using the defining_identifier instead of
== I.ilc bUII}JUIICIIl_bCi el ur _TidITe.

-- |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_Paraneters will always return
-- artificial Is_Nornalized associations using the defining_identifier instgad of
-- the formal _paraneter_sel ector_nane, and using the default_expression.

-- | f Function_Call_Paraneters_Nornmalized then the query
- - Function_Call _Paraneters will always behave as if called with
- Normalized => True.

- - Returns True if the query Call_Statenent_Paraneters will always return
-- artificial Is_Nornalized associations using the~defining_identifier instead of
-- the fornmal _paraneter_sel ector_nane, and using.,t he defaul t_expression.

-- | f Call_Statenent_Paraneters_Nornmalized thén the query
- Call _Statenent_Paraneters will always behave as if called with
- Normalized => True.

- It is not possible to obtain ei'thér a nornalized or

- - unnornal i zed Di scrim nant _Asgociation Iist for an unconstrained record
- - or derived subtype_indication-where the discrimnant_association is

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

- Returns,True if the query Discrimnant_Associations will always return
-- artifucial 1s_Normalized associations using the defining_identifier instead of
- - the“di'scri m nant _sel ect or _nane.

-~ 1 f. Di scri m nant _Associ ations_Nornal i zed then the query
- -_Di scrim nant _Associ ations will always behave as if called with

-- Normal1tzed => True.
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function Is_Line_Nunmber_Supported
return Bool ean;

-- Returns True if the inplementation can return valid |ine nunbers for
-- Elenents.

F=—— AT T TP EMENT at T oM Tay_CTO0SE 10 1 gnoT e 1 1e unmher—varues 1T Wi T tase
- this function returns Fal se.

-- Returns True if the inplenentation can return valid character positions for
- el enents.

-- An inplenentation nmay choose to ignore columm character positi®mval ues

-- within spans in which case this function returns Fal se. Thig function will
- be False if Is_Line_Nunber_Supported = Fal se.

- - Returns True if the inplenentation can retuin comments.

- - An inpl enentation may choose to ignore comments in the text in which case
-- the function |s_Commentary_Supported-eturns Fal se.

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

L - Retlurns True if the inplenentation provides el enents representing
- LAfhnplicit inplenentation-defined record conponents.

-- Returns True if the inplementation normalizes nmultiple object declarations
-- to an equival ent sequence of single declarations.
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-- Returns True if the inplenentation supports queries of predefined
-- operations.

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

- - Returns True if the inplenentation supports queries of ,inherited
- - subprograns.

-- Returns True if the inplenentation expands generics using nmacros to
- supports queri es.

end Asi s. | npl enent at i on. Per m ssi,onsy

59


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E)

© ISO/IEC

Asi s. Ada_Envi ronments encapsul ates a set of queries that map physical Ada

-- conpilation and program execution environments to |logical ASIS environnments.
- 8.1 function Default_Name
function Default_Name return Wde_String;
-- Returns the default context nane. |f there is no default context name, a
-- null string is returned.
-- 8.2 function Default_Parameters
function Default_Paranmeters return Wde_String;
-- Returns the default context paraneters. |f there are~no/default context
L - paraneters, a null string is returned.
- 8.3 procedure Associate
procedure Associ ate
(The_Context : in out AsiéuContext;
Nane in W de_String;
Paraneters : in Wde_String := Default_Paraneters);
- - The_Context - Specifies the Context to associate
- - Nane - Specifies the name for the Context association
- - Paraneters - Specifies parameters to use when opening the Context
- Used to give nane and paraneter associations to a Context. The
- - Has_Associ ations quefy,i’s used to test whether or not a Context has
- - been given nane and, paraneter associations. The Nane and Paraneters
- - queries are used-to/exam ne nane and paraneter associ ations.
- A Context hasCaf™ nbst one set of nane/paraneter val ues associated with
-- it at any timew” Nane and paraneter associations cannot be nodified while a
- Context is)open Previous nane and paraneters associations for this Context
-- are repliaced by this call.
- - ASI Shinpl enent ati ons are encouraged, but not required, to validate the
- - Paraneters string imediately. |t is recognized that sone options cannot
- - Jge\conpletely validated until the Open is perforned. 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.

ISO/IEC 15291:1999(E)

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 andwvparaneter
associations are retained. This allows the sane Context to be re-opened
later with the same associations.

Al Conpilation_Unit and El enent val ues obt ai ned, from The_Cont ext becomne
invalid when it is closed. Subsequent calls 0 ASIS services using such
invalid Conpilation_Unit or Elenment values are erroneous. ASIS

i npl enentations will attenpt to detect suech*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 ASI'S 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 Dissocihate (The_Context : in out Asis.Context);

The_Cont ext{ -)Speci fi es 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
vard.abl e The_Context is returned to its uninitialized state.

Contexts that have been given Nanes and Paraneters shoul d be Dissoci at ed
When they are no longer necessary Some amount of program storage can he

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.
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- 8.7 function Is_Equal
function Is_Equal (Left : in Asis.Context;
Right : in Asis.Context) return Bool ean;
-- Left - Specifies the first Context
-- Right - Specifies the second Context
F—— REtUrns 1rue 11 Left—and— R grit oest griate tne sdife set Ol aSSoCT ated

-- conpilation units. The Context variables may be open or closed.

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

--| AN Application Note:

- - | AN

--| AN Wth sone inplenentations, |s_Equal may be True before the Conteéxts
--| AN are opened, but nay be Fal se after the Contexts are open.

--| AN One possi bl e 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 Right Context for READ,” and gets the new version.

-- 8.8 function Is_Identical
function Is_ldentical (Left : in Asiss@ntext;
Right : in AsisisContext) return Bool ean;
- Left - Specifies the first Context
- Ri ght - Specifies the second\Cont ext

- - Returns True if Left and Right both designate the value associated with
- one specific ASIS Context \vari abl e.

- - Returns Fal se otherwrse-or if either Context is not open.

--| AN Application Note:

- - | AN

--| AN No two physieal'ly separate open Context variables are ever |s_ldentical.
L - | AN The val ug~dssoci ated with an open ASIS Context variable is also directly
- - | AN associ ated' with every Conpilation_Unit or Elenment derived fromthat

--| AN Context{ ™ It is possible to obtain these Context values by way of the

- - | AN Encl.osi"ng_Cont ext and the Encl osi ng_Conpilation_Unit queries. These

- - | AN Cant ext val ues can be tested for identity with each other or with

--| AN speci fic Context variables. An open ASIS Context variable and an

L - | AN\Ercl osi ng_Context value are only Is_ldentical if the Conpilation_Unit in
- - J’AN 'questi on was derived specifically fromthat open ASIS Context vari able.
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-89 function Exists
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 mpl ementati on Perm ssions:
-l1P
-] 1P No guarantee is made that The_Context is readable or that an Open
-| 1P operation on The_Context woul d succeed. The associated
-| 1P paranmeter value for The_Context may not be fully validated by this
-] 1P sinple existence check. It may contain information that can only be
-]1P verified by an Open.
- 8.10  function Is_Open
function Is_Open (The_Context : in Asis.Context) return Boolean;
- The_Context - Specifies the Context to check
- Returns True if The_Context is currently open.
- 8.11  function Has_Associations
function Has_Associ ations (The_Context\» in Asis.Context) return Bool ean;
- The_Context - Specifies the Conteéext. to check
- Returns True if name and paranmeter val ues have been associated with
- The_Context.
- Returns False if The_Context is uninitialized.
- 8.12  functiorr Name
functi onName (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 1T The_Context 1s uninitralrzed.
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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.

F—— RETUT IS g Ut —StTimg T The_Context 1S unmtiatTZeu:

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

- - The_Context - Specifies the Context to represent

- Returns a string val ue containing inplenentation-defined debuggi ng
-- information associated with The_Context.

- - The return val ue uses Asis.Text.Delimter_Inmage to separate dinhes in
t- nmulti-line results. The return value is not term nated with
- - Asis.Text.Delimter_|nmage.

-- Returns a null string if The_Context is uninitialized:

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

L- inclusion in problemreports sent to the ASIS i npllenentor. They can be

-- presuned to contain information useful when deliggi ng the inplenentation

-- itself. They are also suitable for use by the(ASIS application when printing
- - sinple application debuggi ng nessages during ‘application devel opnent.

- They are intended to be, to sone worthwhike“degree, intelligible to the user.

end Asi s. Ada_Envi ronnent s;
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-- Asis. Ada_Environnents. Cont ai ners

-- |f an Ada inplenentation supports the notion of a programlibrary or

t- "library” as specified 1n Subclause 10(2) of the Ada Reference Manual,
-- then an ASIS Context value can be napped onto one or nore inplenentor
L - libraries represented by Containers.

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

- - For exanpl e, one container mght hold conpilation units which include\Ada

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

- conpilation units that begin with their respective letter of the\alphabet.

-- The point is that no inplenentation-independent semantics aresdssoci ated

-- with a container; it is sinply a |ogical collection.

-- ASIS inplenentations shall mnimally map the Asis.Contexts/to a |list of
-- one ASIS Container whose Nane is that of the Asis.Contéxt"Nane.

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

function "=" (Left : in Container;
Ri ght : in Container)
Return Bool ean is abstracts

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

function Defining_Contai ners (The_Context : in Asis.Context)
return Coht-gi ner _Li st;

- The_Contiext - Specifies the Context to define

- - Returns/a Container_List value that defines the single environnent Context.
- - Eaeh\Container will have an Enclosing_Context that Is_ldentical to the

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

- <defi ned.

-- 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.
- Cont ai ner val ues obtained through the Defining_Containers query will always
- renenber 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 N |_Container.

function Library_Unit_Declarations (The_Container : in Cont@inher)
return Asis. Conpilation~Unit_List;

- - The_Cont ai ner - Specifies the Container to query

-- Returns a list of all library_unit_declaration and
-- library_unit_renam ng_declaration elenents contdi'ned in the Container. |ndividual
-- units will appear only once in an order that is»not defined.

-- A NI _Conpilation_Unit_List is returned if there are no decl arations of
- library units within the Container.

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

- a Nonexistent unit kind. It will nevénh 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_Cont ai ner val ue that
-- Is_ldentical to the Container.

- - Rai ses ASI S_| napproppiate_Context if the Encl osi ng_Context (Contai ner)
- 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
F——Contarmer. o vigua—uni t5 W —appear_onty Once 11T am order that— 15 1ot

- - defined.

-- A NI _Conpilation_Unit_List is returned if there are no bodies within the

- - Cont ai 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_Cont ai ner val ue that
- |Is_ldentical to the Container.

- Raises ASIS | nappropriate_Context if the Encl osi ng_Cont ext (Cont ainer)
-- is not open.

function Conpilation_Units (The_Container : in Container)
return Asis. Conpil atiofn\tnit_List,;
- The_Container - Specifies the Container to quenry

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

-- AN _Conpilation_Unit_List is returfed if there are no units within the
- - Cont ai ner.

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

-- Al units in the result wh have an Encl osi ng_Cont ai ner val ue that
- |Is_ldentical to the Container.

L - Rai ses ASI S | nappropriate_Context if the Encl osi ng_Cont ext (Cont ai ner)
-- is not open.

functien Is_Equal (Left : in Container;
Right : in Container) return Bool ean;

- Left - Specifies the first Container
L - ~Ri ght = 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
F—— Returns 1rue 111 S_Equal (Lert, R grit) ana tne COMNnt A eTvarues mave Deen

-- defined fromls_Equal Context val ues.

function Name (The_Container : in Container) return Wde_String;

- - The_Cont ai ner - Specifies the Container to nanme

-- Returns the Nane val ue associated with the Container.

-- Returns a null string if the Container is a N|_Container.
pri vat e

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

end Asi s. Ada_Envi ronnment 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 mani pul ated at one tinme. (The exact
- nunber is subject to inplenentation specific limtations.)

- A specific Conpilation_Unit value is valid (usable) for as long as the ASIS
-- 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;
- Conpil ation_Unit - Specifies the conpilation unit tQ 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 conpilatiomunit that exists, but that
- - does not have senmantic el enent infornatiohsavail abl e through ASIS.

- Returns a nonexistent kind for units that have nane-only entries in the
- - environnent Context. Such entries way exist for nanes because:

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

-- - They are referenced by sone.existing unit, but the programtext for the
= referenced unit has never®been supplied, conpiled, or otherw se
- - inserted into the envi¢onnent.

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

- - The unit nmay have existed at one tine but the semantic information is no
- - | onger avaijable. 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)

ratairn Aci o Ll + Ol accaoc:
—etot ST oft—or ot g

-- 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.

RETUT IS NOT_AT_Or 7 gir 1T 07— & Conpr - at T on_uni t— WioSe U T _Rrma—T5
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 ig,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 funéfiron is only intended to be
used to supply a Context paraneter for other ‘queries. This conveniently
elimnates the need to make the original €antext visible at the place of
each call where a Context paraneter is keguired.

Two Conpil ation_Unit values, that rephesent the same physical conpilation
units (same Ada inplenmentor Context ‘¥nplenmentation unit value) will test as
I s_Equal, but not Is_ldentical, ifithey 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.

functi on Enclesi ng_Container (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Ada_Envi ronnent s. Cont ai ner s. Cont ai ner;

Conpi Katihon_Uni t - Specifies the unit whose Container is required

Ret-urns the Container of 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.
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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 |ibrary_unit_renani ng_declaration
-- with the nanme, 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 of
- 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).

L- A N | _Conpilation_Unit is returned if no such declaration exists.

-- Any non-Nil result will have an Encl osi ng_Context value that Is_identical
- 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. Conpitation_Unit;

- - Nane - Specifies the defining_programwunit_nane
- The_Context - Specifies a program Context ~environnent

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

-- AN _Conpilation_Unit is returnedif no such body exists.

F- Any non-Ni| result will havelan Enclosing_Context value that |s_ldentical
- 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_Contiext - Specifies a program Context environnent
-- Returns”a list of all library_unit_declaration and

-- library_unit_renam ng_decl aration el enents contained in The_Context. |ndividual
-- Anits will appear only once in an order that is not defined.

L-~A Ni| 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_Comntext. — tairviguar—unr ts W H—appear _onty Once 1M am orger tihat 15 1ot
- defined.

A N | _Conpilation_Unit_List is returned if there are no bodies within
The_Cont ext .

This query will never return a unit with A Configuration_Conpilation or
a nonexi stent unit kind.

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

function Conpilation_Units (The_Context : in Asis.Context)
return Asis. Conpil ation_Unit\List;

The_Context - Specifies a program Context environnment

Returns a list of all conpilation units contained in The_Context.
I ndividual units will appear only once in an)onrder that is not defined.

A N | _Conpilation_Unit_List is returned ifithere are no units within
The_Cont ext .

This query will never return a unit_,®Wth A _Configuration_Conpilation or
a nonexi stent unit kind.

Al units in the result will hawe”an Encl osi ng_Context val ue that
Is_ldentical to The_Context.

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

function Goryesponding_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
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Both the declaration and body (if any) of each child unit are returned.
Descendant s beyond i medi ate 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 Ni|l _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

- from separate ASIS Context val ues whose underlying inpl enentations
- overl ap.

- Appropriate Unit_Kinds:
= A Package

- - A_Ceneri c_Package

- - A _Package_I nst ance

- - Returns Unit_Kinds:

- - A Procedure

- - A Function

- - A Package

- - A Generic_Procedure

- - A_Ceneric_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_Ceneri c_Procedur e_Renam 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 argunent of the
- query, neither the declaration nor~the body is returned. |If the

- declaration of a child is consistent with the argunment, but the body
-- is not, the declaration is réturned, 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
(kibrary_Unit : in Asis.Conpilation_Unit)
r€turn Asis. Conpilation_Unit;

functi an ‘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 values 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_Ceneri c_Procedur e_Renam 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:

L - 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 arati on shaldsbe returned.

function Correspondi'ng_Decl aration
(Library_ltem: in Asis.Conpilation_Unit)
ref-dnn Asis. Conpil ation_Unit;

functi on Coryespondi ng_Decl aration
(Library_Item: in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

- Kibrary 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 Iltem

- - 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.

- |f the declaration of an argunment El ement . i'§ inconsistent with the

- - argunent, A Nonexistent_Decl aration shall/jbe returned. (For a unit

- - A Procedure_Body or A Function_Body ki-ad; the solution may be in any
- case, to return Nil_Conpilation_Unit~if the unit is of

- A _Public_Declaration_And_Body kind.)

| npl ement ati on Requi r ement st

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

These two functiop.calls will always produce identical results:

Unit := Correspondi ng_Declaration( Unit );
- - Unit := Correspondi ng_Declaration( Unit, Enclosing_Context( Unit ));
- - The Encl osi*Ng_Context for any non-Ni| result will always be The_Context,

regardl g€ss) of the Enclosing_Context value for the Library_Item
argunent=" This query is one nmeans of obtaining corresponding
(Is_Egual) units fromseparate ASI S Context val ues whose underlying
i npl enent ati ons overl ap.

bopl enent at i on Perm ssi ons:

The handling of An_Unknown_Unit is inplenmentation specific. The

axbeetad—se—for—~An liolcnann a1 o + o hi dao oy opr i ot aray Lol ot ot L o

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.

VOUTIUPT/UY VOOV IUVIVIVIOVIOUIOIUVIOIUDOIUD
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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)

TETUr T AST S, CoNpr at T on_unt;

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, orgzassubunit.

- the argument is A Nonexistent_Declaration or A Nonexistent*Body.

Returns a Nl _Conpilation_Unit for library_unit_declarathon argunents 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 | npl ementation Perm ssions

Appropriate Unit_Kinds returning the argument Library_ltem
A_Procedur e_Body
A_Functi on_Body
A _Package_Body
A_Procedure_| nstance
A Function_l nstance
A_Package_I| nst ance
A_Procedur e_Renam ng
A_Functi on_Renani ng
A_Package <Renam ng
A_CeneriC=Procedure_Renani ng
A_Generic“Functi on_Renani ng
A_Ceneri/c_Package_Renani ng
A_Rr.Ocedur e_Body_Subuni t
A-FUncti on_Body_Subuni t
AvPackage_Body_Subuni t
A Task_Body_Subuni t
A_Prot ect ed_Body_Subuni t
A Nonexi stent _Decl arati on
A Nonexi stent Body
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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

Cor respondi ng_Body( Unit );
Correspondi ng_Body( Unit, Enclosing_Context ( Unit ));

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_ltem

(Is Equal) units fromseparate ASIS Context values whose underlying

i npl enent ati ons overl ap.
| 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 possiblle
to obtain an appropriate library_unit_body when starting with
An_Unknown_Unit. Sone inplenentors nay choose to sinply return the

R
R
R
R
R
R
R
R
R
R
R argunent. This query is one neans of obtaining corresponding
R
R
P
=]
P
=]
P
=]
P
P 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{li)st to test

-- Returns True if the compilation_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

-- Retlurns True if Left and Right represent the sanme physical conpilation unit

- £ or" if both are Nl _Conpilation_Unit values. The two units may or may not
L - i “ i ilation

-- 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
F— RETUT IS True 1 teft—ang R gt TEPTresent e Sane physicat—conpir ration

-- unit, fromthe same open ASIS Context variable, or, if both are
-- Ni| _Conpil ation_Unit values. (“The same physical compilation

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

L- and the same program text.)

- Two nonexistent units are Is_ldentical if they have the same

- Uniqgue_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.

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

- same case as was used in the original compilation‘text.

H- All Unit_Kinds are appropriate.

--10.20 function Unigue: Name

function Unique_Name
(Compilation_Unit #invAsis.Compilation_Unit)
return Wide_String;

- Compilation_Wnit."- Specifies the unit whose name is desired

- Returns & '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

L-(humbers, kind, or any other information that an implementation may need

L= tofuniquely 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.
—RETUTNS 17U 1Or at Ot her _unit KIS,
- All Unit_Kinds are expected.
- 10.22  function Can_Be_Main_Program
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 arati on;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 thevrequirenents an Ada
- inplementation may inpose on a main subprogram
- All Unit_Kinds are expected.
- 10.23  function Is_Body_Required
function I's_Body_Required (Compibation_Unit : in Asis.Conpilation_Unit)
ret urn Bool ean;
- Conpilation_Unit - Specifies the unit to test
- Returns True if the Conpilation_Unit exists and is a library
- package_decl arati on\thhat requires a body. See Reference Manual 7.2(4).
- Al Unit_Kindssate expected.
- 10.24 _function Text_Name
functi on Text _Name (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;
-- ConpiTatron_unit - Specifres the unit whose text nane s 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)
TeErar T Wade_StT1T10;

- - Conpilation_Unit - Specifies the unit whose text formis desired

-- Returns the Form paraneter (as for Text_lo.Qpen) 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 paraneter 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 inpl ementati ons.

-- Al Unit_Kinds are appropriate.

function Qbject_Nane (Conpilation_Unit : in ASi's.Conpilation_Unit)
return Wde_String;

- Conpilation_Unit - Specifies the unit _whose object nane is desired

- - Returns the nanme of the object, or othek structure, that contains the
-- binary result of the conpilation for(this Conpilation_Unit. Returns
- a null string if the unit has a N “er nonexistent kind, or if the

- - object nanme is not available for~any reason.

-- Al Unit_Kinds are appropriate.

function Qbj ect=Form (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

- Conpi | ation.Unit - Specifies the unit whose object formis desired

- - Returgs\the Form paraneter (as for Text_lo.Open) for the object, or

- other\structure, that was the machi ne-code result of the conpilation of
- thissNConpilation_Unit. Returns a null string if the unit has a Nil or

- - monexi stent kind, if the object was created with an enpty Form paraneter,
- £ or" if the object Form paraneter value is not available for any reason.

-- Al Unit_Kinds are appropriate.
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function Conpilation_Comrand_Li ne_Options
(Conmpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

-- Conpilation_Unit - Specifies the unit to query

F~—— RETUT IS THE COMTaEng e optTons USed T 0 COoNpr & the Conpriatiom_unt-
-- Returns null string if the unit has a Nil or nonexistent unit Kkind, or
- if the conmand |ine options are not avail able for any reason.

-- Al Unit_Kinds are appropriate.

function Has_Attribute (Conpilation_Unit : in Asis.Conpilation_Unjty
Attribute : in Wde_String) return\Bool ean;
- - Conpil ation_Unit - Specifies the unit to query
-- Attribute - Specifies the name of the attribute toyquery

- Returns True if the conpilation unit has the given attribute.

- Returns False if the unit is a Ni|_Conpilation_Units arngunent, the
- Attribute does not exist, or the inplenmentati on does*not support attributes.

-- Al Unit_Kinds are expected.

-- Results of this query may vary across ASIS | npl enent ati ons.

-- 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 inplenentations that do not support attributes,
-- or that do not support nore than one attribute.

funetion 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;

fonctT o SubunT TS5 ( Parent _Boay 11T AST S, Conpr at T onm_unt;
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

- Ni| _Conpilation_Unit_List if the parent unit does not contain any body
-- stubs. Every unit in the result will have an Encl osi ng_Context that

- |s_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 val ues for subunits that exist in The_Context as

-- well as values for subunits that do not exist, but‘whose nanme can be

- - deduced fromthe body stub and the nane of the parent unit. These

- - nonexi stent units are known to be library_unit. body el ements so their unit
- - kind is A Nonexi stent_Body.

- Subunit lists are al so avail abl e throughsthe Senantic_Dependence_Or der
-- query using the Famly relation.

- - Rai ses ASIS_ | nappropriate_Conpilati‘en/Unit if the unit is a
- Ni| _Conpilation_Unit.

L- |If a subunit is absent or if t\is inconsistent with the argunent El enent,
- - 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_Pr ot ecfed> Body_Subuni t

funeti on 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 ));

ISO/IEC 15291:1999(E)

-- 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_Kinds:

- - 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

- - shall be returned.

L- is not a subunit is returned.

return Wde: String;
- Conpilation_Unit - Specifies a unit to convert

-- information associatéd,with the conpilation unit.

- - Asis. Text. Delim‘t er _| mage.

- ~intelligible to the user.

L- | f the correspondi ng body does not exist in The_Context,
-- but is inconsistent with the argument El ement, then A_Nenexistent_Body

-- To locate the parent of a subunit that is not itself a subunit,
- - repeatedly call Correspondi ng_Subunit_Parent_Body ‘until

a unit that

functi on Debug_l mage (Conpilatingn_Unit : in Asis.Conpilation_Unit)

- - Returns a string val ue( contai ni ng i npl enent ati on-defined debug

-- The return val ue.uses Asis.Text.Delinmter_lnage to separate the lines
-- of nulti-line results. The return value does not end with

- - These valyesvare intended for two purposes. They are suitable for
- inclusiaenin problemreports sent to the ASIS inpl enentor.
- - presuped(to contain information useful when debugging the inplenentation
- itselMy/They are also suitable for use by the ASIS application when

- - printing sinple application debuggi ng nessages during application

- - developnent. They are intended to be, to sone worthwhile degree,

They can be

it exists,

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 ne.

-- ASI S uses the predefined Standard. Duration.

-- The constant Nil _ASIS Tine is defined to support tinme 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 %NJn Asis. Conpilation_Unit)
return Ada. Cal endar . Ti ne;

- Conpil ation_Unit - Specifies the unit tovquery

- Returns the tine that this physical coapilation unit was npst recently

-- updated in its inplenentor’s Ada Environnent. This will often be the

- tine of its last conpilation. The exact significance of the result is

- - i npl enent ation specific.

- Returns Nil _ASIS Tine if the unit’/has a Nil or nonexistent unit kind, or if
-- the tine of |ast update is nat javail able, or not neaningful, for any

- reason.

-- Al Unit Kinds are apppepriate.

function Conpil ati on_CPU_Duration (Conpilation_Unit : in Asis.Conpilation_Unit)
return Standard. Duration;

- - Conpitlation_Unit - Specifies the unit to query

- Retdurns the Central Processing Unit (CPU) duration used to conpile the physical
L ~~conpilation unit associated with the Conpilation_Unit argunent. The exact

[ - ~significance, or accuracy, of the result is inplenentation 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

F——ATTT T Oute ——SpecifTes the mane of the attTioute t0 guery

- - Returns the Tine value associated with the given attribute. Returns

-- NI _ASIS Tine if the argunent is a Nil _Conpilation_Unit, the unit does

- not have the given Attribute, or the inplenentation does not record tines
-- for attributes.

-- Al Unit Kinds are appropriate.

-- Results of this query may vary across ASIS inpl enentations.

end Asi s. Conpi |l ation_Units. Tines;
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-- Asis.Conpilation_Units. Relations encapsul ates semantic relationship
-- concepts used in ASIS.

- - Rel ationship queries provide references to conpilation units that are

- related, in sone specific fashion, to one or nore given conpilation units.
-- Conpilation units |ocated 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;
Circular_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 .. Ceular_Length);

end record;

-- The followi ng describes the semantics of the unit listsvreturned by the
- queries Senmantic_Dependence_Order and El aboration_Order:

- Each query returns a set of four lists. Every unit returned will have the
- - sane Enclosing_Context. The lists are:

- - Consistent: A list of consistent ordered_units.

- - Inconsistent: Alist of units that arefnconsistent with one or nore units on
= whi ch they senmantically depend.

-- - Mssing: Alist of units that have’m ssing (nonexistent) related units.
L- - CGircular: Alist of circul ar'senmantic dependenci es between units.

-- These lists are further described as:

- a) Consistent units |igty

= The semantics for “the ordering of units in the first list are defined by
- - t he individual (queries.

- - Every unitgsinthis list is unique. No duplicates are returned; no
- - two units~#@ 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 semantic 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 1N the consistent unitis T1st. 1The Teltnpbst unit can be ertner
-- 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 mamde inconsistent by sone action of the user
or inplenentation) then the unit references Nil_Conpilation_Unit as the

ISO/IEC 15291:1999(E)

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_WUnit, 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.st-ent _Decl arati on and
A_Nonéxiyst ent _Body t hen

It can be deduced that:
A is mssing a~needed supporter B (A depends semantically on B).
A is mssing,.a\needed related unit body C (depending on the kind
for A, C can\bé A s required body or sonme subunit of A).

A unit is reported as mssing only if the Post-Conpilation Rules of Ada
determ ne jif\t0 be needed. Reference Manual 10.2.

Circul ar\ dependence |ist:

Circulyar dependenci es between conpilation units are provided in the
foarth list. There nay 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

camantical lyv, on +hao £ rct ot Aciveul orit0, 1o act ol i chad whaon + hao

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:
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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,

Circular_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 40N 1(24).
= El abor ati on Dependence Rel ationships - Reference Manual(10. 1. 1(25).

- -| AN Application Note:

- | AN

- -| AN To properly determine unit consistency, use oneof\the two semantic

- - | AN dependence queries: Elaboration_Order or Semantie:Dependence_Order.

- -| AN These queries return a value of the type Rel atii'enshi p, which contains
--| AN lists of consistent, inconsistent, mssing and circular units.

- | AN

--| AN For these two queries, the existence of wun¥ts in one or nore of the

L -| AN i nconsi stent, missing, or circular units*list neans that the consistent
--| AN unit list may not be conplete.

- | AN

--| AN Applications that do not check fof)inconsistent, nissing, or circular
--| AN units before using the consistentv~list mght not operate as expected.

function Semanti c_Dependence_Or der
(Conpilation\units : in Asis.Conpilation_Unit_List;

Dependent—~Uni t s : in Asis.Conpilation_Unit_List;
The_Cont ext : in Asis.Context;
Rel ati en :in Asis.Rel ation_Kinds)

returfnyRel ati onshi p;

- - Conpil ationJiits - Specifies a list of pertinent units

- - Dependent _Units - Specifies dependents used to limt the query
- - The_Cont ext - Specifies a program Context for context

- - Rel ation - Specifies the relationship to query

- - Produces a Rel ationship value containing conpilation_unit elenents related to the
- gi ven Conpilation_Units by the specified relation.

- ~“The conpilation_unit elenents in the consistent units list are ordered such that
== liIEI c dlrc 11U I’UI wdal l,lI >CiTalit I C uldpdlluldllbi cS.

-- 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.
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-- 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_lnstance

- - A _Package_I nst ance

- - A_Procedur e_Renam ng

- - A _Functi on_Renam ng

- - A_Package_Renami 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 | nplenmentation Pernissions

- - The Semanti c_Dependence_Order query shoul d never raise an, exception
L - when processing inconsistent unit (sub)sets. This query/is the only
-- neans for an application to know if a given unit is cQnsistent with
- (sone of) its supporters (dependents), and therefore.the rel ated

- - semantic processing can give valuable results forNhis unit.

- I P I nmpl enentation Perm ssions:

- I P

--| 1 P The handling of An_Unknown_Unit is inplementation specific. It can be
--| | P possible to obtain Semantic Dependence@’Rel ati onshi ps when starting
L-|IP with a |list containing one or nore unirts that are An_Unknown_Unit.

--| 1 P However, results may vary across ASIS i npl ementati ons.

- -| AN Appl i cation Note:

2

- -| AN Senmanti c_Dependence_Or der (defi nes consistent units to be ordered such
--| AN that there are no forward Semantic dependenci es.

function El aberdabi on_Order
(Compilation_Units : in Asis.Conpilation_Unit_List;
The_Cont ext :in Asis.Context)
return Rel ationship;

- - Conpitlation_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_C ause_El ements query to get pragna El aborate el enents
-- for a conpilation unit.

-- Appropriate Unit_Kinds:
-- A Procedure

-- A Function

-- A Package

- - A_Ceneric_Procedure

© ISO/IEC

- - 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_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 | npl ement ati.on{Perni ssi ons

| 1P I npl ementation Perm ssions:
| 1P
| 1P The handling of An_Unknown_Unit is inplenmentation specific. It can
- | 1 P be possible to obtain Semantic Dependence“Rel ati onshi ps when starting
| 1P
| 1P

with a |ist containing one or nore unit$sthat are An_Unknown_Unit.
However, results may vary across ASI‘Skynpl ement ati ons.

end Asis. Conpilation_Units. Rel ati onss
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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;

- - Conpil ation_Unit - Specifies the unit to query
-- Returns the elenent representing the declaration of the conpil ation_unit.

-- Returns a Nil _Elenent if the unit is A Nonexistent_Decl arati‘on,
- - A Nonexi stent _Body, A Configuration_Conpilation, or An_Unknown_Unit.

-- Al Unit_Kinds are appropriate except Not_A Unit.
- Returns Decl aration_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 arat i.on

- - A Procedure_Decl aration

- - A _Procedure_l nstantiation

- - A _Task_Body_Decl ar at i oh

- - A_Package_Renani ng_«becl ar ati on

- - A_Procedur e_Renani'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 _Ceneric_Functi on_Renam ng_Decl arati on
- - A_Prot ected, Body_Decl arati on

functi on 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

© ISO/IEC

F - THnchude_Fraglias - apet,i feswhetter pragias are 10 DE Teturned

-- Returns a list of with clauses, use clauses, and pragmas that explicitly
- - appear in the context clause of the conpilation unit, in their order of
- - appear ance.

- Returns a Nil _Elenent_List if the unit has A Nonexi stent_Decl aration,
- A _Nonexi stent_Body, or An_Unknown_Unit Unit_Kind.

--| IR I npl ementati on Requiremnent:

- |

--| IR All pragma El aborate elements for this unit will appear in thisNist. O
--| IR pragnmas will appear in this list, or in the Conpilation_Pragmas,\ist, or
--| I R bot h.

| 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 pgSition. Pragmas that
do not have pl acenent dependencies may be returnef/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, may or nay not have

- - context-clause el ements available for processing by applications. The

- - physical existence of a package Standardqis inplementation specific.

-- The sanme is true for other Ada predefinéd”packages, such as Ada. Text_lo and
-- Ada.Direct_lo. The Oigin query can_be used to determ ne whether or not

-- a particular unit is an Ada Predefined unit.

| npl enent ati on Perm ssions:

Results of this query may wary across ASIS inpl enentations. Sone

i npl enentati ons normal ize.all multi-name with clauses and use cl auses
into an equival ent seguence of single-name with clause and use cl auses.
Simlarly, an inplenmentation may retain only a single reference to a nane
that appeared noré than once in the original context clause.

Sonme inplenmentors Will return only pragma

El aborate el enent's in this list and return all other pragnas via the

I P
I P
I P
I P
I P
I P
I P
I P
I P
| P Conpi | ati on.Pragnas query.

- Al Unit_Kiqds—are appropriate except Not_A Unit.

- Returns ¢El'enent _Ki nds:
= A“Pragma
= AC ause

- - Retwrns d ause_Ki nds:
X A Wth_d ause
- A Use Package d ause

her

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 |ist of pragmas that apply to the conpilation of the unit\

- To the extent that order is neaningful, the pragmas should be in

-- their order of appearance in the conpilation. (The order is ipphenentation
- - dependent, nmany pragmas have the sanme effect regardl ess of order.)

- There are two sources for the pragmas that appear in this Iist:

- - Programunit pragmas appearing at the place of a coppilation_unit.
- - See Reference Manual 10.1.5(4).

-- - Configuration pragmas appearing before the first
= conpilation_unit of a conpilation. See Referenece Manual 10.1.5(8).

- - This query does not return El aborate pragmas<firomthe 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 Elaborate pragmas) from'the context clause of a conpilation unit.

-- Pragmas fromthis query may be-duplicates of some or all of the

L - non- El aborate pragmas avail abl*exfrom t he Context_C ause_El enents query.

-- Such duplication is sinply the/result of the textual position of the

L - pragna--globally effective pragmas may appear textually within the context
- - clause of a particular unidtt, and be returned as part of the Context_C ause
-- for that unit.

- Ada predefined packages, such as package Standard, may or nay not have
- - pragnmas avai l abl e\for processing by applications. The physical

- existence of a.pdckage Standard is inplenmentation specific. The sane
-- is true for ofher Ada predefined packages, such as Ada. Text_lo and

- - Ada.Direct 40,~The Oigin query can be used to determ ne whether or

- not a pargDcular unit is an Ada Predefined unit.

-- Returpssa Nil _Element_List if the conpilation unit:
-- - has no such applicable pragmas.

- - N s 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 Kinds

- - A Decl aration -> Decl arati on_Ki nds

= -> Declaration_Origin

- - -> Mode_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

- - -> Attribut e_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 -> Cl ause_Ki nds

- - &> Representation_Cd ause_Ki nds
- - An_Excepti on_Handl er

function El ement _Kind (‘Ellénent : in Asis.Elenent)
return Asis. El enent_Kinds;

-- Elenment - Specifies/the element to query

- - Returns the Elerrent_Kinds val ue of Elenent.
L - Returns NotZAn-El enent for a Nil_El enment.

-- Al elenent kinds are expected.

function Pragma_Kind (Pragne_El enent : in Asis.Pragnma_El ement)
reoeurti I—\bl S. K1 aglln_r\i IIUIb,

-- 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
-- Nl _Element, A O ause, 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 Declarationg

- - Returns Not_A Declaration for any unexpected el ement such as a
-- Nl _Elenment, A Definition, or A Statenent.

- - Expected El ement _Ki nds:
- - A Decl aration

function Trait_Kind (El enent : i-Asis.El enent)
return Asi's.Trait_Kinds;

- - El ement - Specifies the\El ement to query
-- Returns the Trait_Kinds value of the El ement.

-- Returns Not_A Trait~ f.or any unexpected el ement such as a
- Ni| _Elenent, A Statenent, or An_Expression.

- - Expected Declfrati on_Ki nds:

- - A _Privat e) Type_Decl aration

- - A Private Extension_Declaration
- - A_Vari.abl e_Decl arati on

= A{Canst ant _Decl arati on

- - A.Def erred_Const ant _Decl arati on
- - A Di scrim nant _Specification

- - A_Loop_Par anet er _Speci fication
- ¢ A Procedure_Decl aration

L - A _Function Declaration

-- 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 suchras, a
-- Ni| _Element, A Definition, or A Cl ause.

- - Expected El ement _Ki nds:
- - A Decl aration

function Mdde_Kind (Declaration : in Asis.Decl@ration)
return Asis. Mode“Ki nds;

- - Declaration - Specifies the el ement ta'guery
- Returns the Mdde_Ki nds val ue of the. Declaration.
-- Returns A Default_In_Mde for an~access paraneter.

- Returns Not_A Mdde for any uneXpected el enent such as a
-- Nl _Element, A Definition, or A Statenent.

- - Expected Decl ar ati on_Kinds:
- - A_Par amet er _Spegt ficat i on
- - A _Formal _Qbj ect \Decl arati on

functi gn.Pefault_Kind (Declaration : in Asis.Ceneric_Fornal _Paraneter)
return Asis. Subprogram Def aul t _Ki nds;

- - ADecl aration - Specifies the element to query

L- ~Returns the Subprogram Default Kinds value 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 enent such as a
-- Ni| _Element, A Statenment, or A Declaration.

- - Expected El enent _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 elenent such as a
-- NI _Elenent, A Statenent, or A Declaration.

- - Expected Definition_Kinds:
= A Type_Definition

function Formal _Type_Kind
(Definition : inJAsis. Formal _Type_Definition)
return Asis. Fgrnal _Type_Ki nds;

- Definition - Specifiessthe Formal _Type_Definition to query
- Returns the Fornal _Type_Kinds val ue of the Definition.

- Returns Not_A Formal_Type_Definition for any unexpected el enent such as a
-- NI _Elenent, AsStatenent, or A Declaration.

- - Expected Definition_Kinds:
- - A _Fof mal’_Type_Definition

function Access_Type_Ki nd
(Defrnitron : 1n ASls. ACCess_Type_Defrnition)
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 val ue of the Definition.

-- Returns Not_A Root_Type_Definition for any unexpected el ement such as a
- Nil _Elenent, A Statenent, 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 Definption.

-- Returns Not_A Constraint for any unexpected, etenent such as a
- Ni| _Element, A Statenment, or A Declaration.

- - Expected Definition_Kinds:
- - A_Constraint

function D screte_RangetKind
(Definitionh : in Asis.Discrete_Range)
returfh Asis. Discrete_Range_Ki nds;

-- Definition - “Specifies the discrete_range to query
-- Returns the{DjScrete_Range_Ki nds val ue of the Definition.

- - Returns (Net_A Di screte_Range for any unexpected el enment such as a
-- Ni| _Elenent, A Statenment, or A Declaration.

- - Expect ed 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 ement such as a
- Nil _Elenent, A Statenent, 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 Operator_Kinds val ue of the A Defining_Nang™or An_Expression
- - el ement.

- - Returns Not_An_Operator for any unexpected el ementysuch as a
- Nil _Elenent, A Statenent, or A Declaration.

L - 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 - Specif.i'es the Expression to query
-- Returns the Attvibute_Kinds value of the Expression.

- - Returns Not{ An_Attribute for any unexpected el enment such as a
- - Ni | _El emenf,.¥A Statenment, or A Declaration.

- - Expect’ed ' Expressi on_Ki nds:
- - An”Attri bute_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)
TEturm AST S, Stat ement _KImas;

- - Statenent - Specifies the elenment to query
-- Returns the Statenment_Kinds val ue of the statement.

-- Returns Not_A Statement for any unexpected el ement such as a
t- Nl _Elenment, 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| _Element, A Statenment, or A Declaration.

- - Expected El enent _Ki nds:
- - A Path

function O ause_Kind (Chause : in Asis.C ause)
return Asis.d ause_Kinds;

- Returns the Clause_Ki nds val ue of the O ause.

- - Returns Nof'.A C ause for any unexpected el enent such as a
-- Ni| _Elefent, A Definition, or A Declaration.

- - Expected El enent _Ki nds:
- - A C 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_Cl ause for any unexpected el ement such as a

Ni | _Element, A Definition, or A Declaration.

Expect ed C ause_Ki nds:
A_Representation_C ause

ISO/IEC 15291:1999(E)

fonmctTom SN (ROt TTT AST S, EFEMENt) T et ur m_Boo ear,

Ri ght - Specifies the element to check

Returns True if the programelenment is the N |_El ement.

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

Ri ght - 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)“preturn Bool ean;

Left - Specifies the left elenment to\conpare
Ri ght - Specifies the right elementwto conpare

Returns True if Left and Right répresent the sane physical elenent,

fromthe same physical conpilatilan unit. The two el ements may or
may not be fromthe sane open ASIS Context vari able.

I nplies:

I s_Equal (Enclosing)Conpilation_Unit (Left),
Encl osi ng_Conpi l ation_Unit (Right)) = True

functions_ldentical (Left : in Asis.El enent;
Right : in Asis.El enent) return Bool ean;

leefit - Specifies the left el enent
Ringht - Specifies the right el enent

Returns frue 11 Left and R ght represent the sane pnysical elenent,
fromthe same physical conpilation unit, fromthe same open ASIS
Cont ext vari abl e.

I nplies:

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
L - subconponents. Reference Manual 10.1.1(19).

- Returns False for a Nil _Elenment, 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 elenments will not normally test as

-- Is_Part_O _Inplicit. Rather, they are |s_Part_O _lnstance. They only test
- as Is_Part_O _Inplicit if one of the following rules applies. This/,s

-- done so that it is possible to determ ne whether a declaration, whixch

- happens to occur within an instance, is an inplicit result of

- - anot her decl aration which occurs explicitly within the genericstenplate.

-- Inplicit Elenents are those that represent these portions ofxthe Ada
- - | anguage:

- - 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 Implicit predefined operators of the derived type.
-- - Reference Manual 3.4(17-22)

- - o Implicit inherited subprogram declarations and their conponent elenents are
- - Is_Part_O _Inplicit

- - Reference Manual 6.4(9) and~12:3(7)
= o Inplicit actual paraneter expressions (defaults).

- - o The A Paraneter_Association that includes a defaulted paraneter value |s_Normalized
- - 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€nent that is the paraneter specification of the subprogram

- - decl arati@n,> (Those el ements are shared with (were created by) the original

= subprogram’decl arati on, or they are nami ng expressions representing the actual

- - generi¢_‘subprogram sel ected at the place of an instantiation for A Box_Default.)

- - 0 AlANA Paraneter_Association Kinds froma Nornalized list are Is_Part_O _Inplicit.
-- - Ref.erence Manual 6.6 (6)

X 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.

ISO/IEC 15291:1999(E)

Returns Fal se for any other Elenent including a Nil_El enent.

function Is_Part_O _Instance (Elenent : in Asis.El enent) return Bool eanj

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 spe®Cifications or
their subconponents. Reference Manual 10.1.1(19).

Returns False for a Ni| _El enent.

Instantiations are not thenselves |s_Part_O_{nStance unless they are
encountered while traversing a generic instance.

function Encl osing_El enent (Elenent : in Asis.El enent) return Asis.El enent;
function Encl osi ng_El enent, (El'enent :in Asis. Elenment;
Expect ed_Encl osi ng_El ement : in Asis. Elenent)

return Asis. El enent;

El ement - Specifies\the element to query
Expect ed_Encl osi,ng_El ement - Specifies an encl osing el enent expected to
contain the el errent

Returns thel El'ement that inmmediately encloses the given elenment. This

query is 4natended to exactly reverse any single parent-to-child el enent
traversal.> For any structural query that returns a subconponent of an

el emegt™\(or that returns a |list of subconponent el enents), the original elenent
can.bevdet erm ned by passing the subconponent elenent to this query.

- - |AANYAppl i cation Not e:
- (AN

- AN Senantic queries (queries that test the meaning of a programrather

--|AN than its structure) return El enents that usually do not have the original
--| AN argunent El ement as their parent.
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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 element is a pragna 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 enent val ue other than N |_El ement.
- Raises ASIS | nappropriate_Elenment if the Element is a Nil_El enent.

- - Exanpl es:

N pointers". For these inplenmentations, this query is inplenented as a

AN
AN
AN
AN
AN
Al
AN
AN
AN
AN
AN
AN
AN
- | AN
AN
AN
AN
AN
AN
AN Port abl e\appl i cations should not use the Expected_Encl osi ng_El ement
AN
AN
AN
AN
AN
AN
AN

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.

G ven A Statenment, fromthe sequence of statenents within a | oop
statement, returns the enclosing A Statenent/A Loop_Statenent.

G ven 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.

G ven 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_ IMistantiation
corresponding to any inplicit generic child unitJ)specification given as
an argument. Reference Manual 10.1.1(19).

Appl i cation Note:

The optional Expected_Encl osing_El enentiparaneter is used only to optinmn ze
this query. This speed up is only présent for ASIS inplenentations
where the underlying inplenentor’s environnent does not have "parent

"search". The Encl osing_Conpil atihon_Unit is searched for the argunent
El enent. The Expected_Encl osi ng—~El enent paraneter provi des a neans of
shorteni ng the search.

Note: |If the argument Elenent is not a sub-elenment of the

Expect ed_Encl osi ng_El enent “paranmeter, or if the

Expect ed_Encl osi ng_El efrent is a Nil_El ement, the result of the

call is a N |_El enmept.

I npl enentations that do not require the Expected_Encl osi ng_El ement
paraneter may ignore it. They are encouraged, but not required, to test
t he Expect edsEnel osi ng_El enent paranmeter and to determne if it is an
invalid El efent value (its associated Environnment Context may be cl osed)

paranetersince it can | ead to unexpected differences when porting an
appli'cati on between ASIS i npl enentati ons where one inplenentation uses
thé paraneter and the other inplenentation 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 osing_El ement to an

i npl enentation that may utilize it, can |lead to an unexpected

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 appearance, that appear

F——airrectt Yy Wrthi Tt e gi veEr The_El emerit. rRELUTrTis Onry tnose pragias tliat

- - i mmedi ate conponent el ements of the given The_El ement. Pragnas enbedded
L- within other conponent elenents are not returned. For exanple, returns

-- the pragmas in a package specification, in the statement list of a |oop,
-- or in a record conponent |ist.

- - 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 | nclude_Pragmas paraneter.

-- Returns a Nil _Elenment_List if there are no pragnas.

- Appropriate El enent_Kinds:

= A Path (pragmas fromthe statenent |ist +
- - pragnas i medi ately pfecedi ng the

- - reserved word "when"__of the first
- - al ternative)

- - Appropriate Declaration_Kinds:

- - A Generic_Package_Decl arati on (pragnas fromfornmal + visible +
= private decl arative regions)

L - Appropriate Definition[Kjnhds:

. decl arative regions)

- - Apprepriate Statement_Kinds:

= An_Excepti on_Handl er (pragmas fromthe statement |ist + pragmas
- - i mredi atel y pfecedi ng the reserved word
= "when" of the first exception handler)

- - A_Procedur e_Body_Decl aration (pragmas£rom decl arative region + statenents)
= A _Function_Body_Decl aration (pragrms fromdecl arative region + statenents)
- - A _Package_Decl arati on (pragmas fromvisible + private declarative

= r egi*ons)

- - A Package_Body_Decl arati on (pragnas from decl arative region + statenents)
= A Task_Body_Decl arati on (pragmas from decl arative region + statenents)
- - A Protected_Body_Decl aration (pragnmas from decl arative region)

= An_Entry_Body_Decl aration (pragmas fromdecl arative region + statenents)

- - A _Ceneric_Procedure_Decl ar@tion (pragmas from formal declarative region)
= A Generic_Function_Declaration (pragnas from formal declarative region)

- - A Record_Definjtion (pragnmas fromthe conmponent Iist)

= A Vari ant _Part (pragmas i mmedi ately preceding the

= first reserved word "when" + between
= vari ants)

- - A _Vari ant (pragmas fromthe conponent |ist)

= A TaskK ™ Definition (pragmas fromvisible + private

- - decl arative regions)

= AcPriotected_Definition (pragmas fromvisible + private

= A _Loop_St at enent (pragnmas fromstatement |ist)

X A Wil e_Loop_St at enent (pragnas from statenment |ist)

- A For Loop Statenent (pragmas fromstatenment list)

-- A Bl ock_St at enent (pragnas from decl arative region + statenents)
-- An_Accept _St at enent (pragmas fromstatenment |ist +

-- Appropriate Representation_C ause_Ki nds:

-- A Record_Representation_C ause (pragnas from conponent specifications)

-- Returns El enent _Ki nds:
-- A Pragma
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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,

© ISO/IEC

F—— 11T T el T or oer—of dppedr alce,  Or, 1T dily order thdal goes Tiot dalrect TherT
-- relative interpretations. These are pragnmas that directly affect the
- given elenent. For exanple, a pragna Pack affects the type it nanes.

-- Returns a Nil _Elenent_List if there are no senmantically associated pragnas.

- -| AN Application Note:

- - | AN

--| AN I f the argunent is a inherited entry declaration froma derived task
--| AN type, all pragmas returned are elenents taken fromthe original tagk
--| AN type’'s declarative itemlist. Their Enclosing_Elenent is the origi‘aal
--| AN type definition and not the derived type definition.

- - Appropriate Elenent_Kinds:

- - A Decl aration

= A St at enment

- - Returns El ement _Kinds:
- - A Pragma

function Pragma_Nanme_| nage
(Pragma_El ement : in Asis.Pragma~Elenent) return Program Text;
- - Pragna_Elenent - Specifies the el enent to query
-- Returns the programtext inage ofthe sinple nane of the pragna.
- - The case of nanes returned by _this query may vary between inplenentors.
- I nplenentors are encouraged; but not required, to return nanes in the

- - sane case as was used in_the original conpilation text.

- - Appropriate El enent_Kinds:
- - A _Pragma

functi on-Pragma_Ar gument _Associ ati ons
(Pragma_El ement : in Asis.Pragma_El enent)
return Asis.Associ ation_List;

- £ _Pragna_El enent - Specifies the el enent 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.Delinmter_lnage to separate the lines
-- of nmulti-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 inplenentor. They can

- - be presuned to contain information useful when debugging the inplenentation
- itself. They are also suitable for use by the ASIS application when

- printing sinple application debuggi ng nessages during application

- - devel opnent. They are intended to be, to sone worthwhile degree,

- intelligible to the user.

function Hash (Element : in Asis.El ement) return Asig™ASI S_I nteger;

- - The purpose of the hash function is to provide a convenient nane for an
- object of type Asis.Elenment in order to facilitate<application defined I/O
- and/ or other application defined processing.

- - The hash function naps Asis. El enent objects .j\gtdo N di screte cl asses

- ("buckets") of objects. A good hash functionvis uniformacross its range.
L- It is inportant to note that the distributiion of objects in the

-- application’s domain will affect the disiibution of the hash function.

- A good hash neasured agai nst one donmainiwi ||l not necessarily be good when
-- fed objects froma different set.

-- A continuous uniform hash can be~di'vided by any N and provide a uniform

- distribution of objects to eachMof the N discrete classes. A hash value is
-- not unique for each hashed Asis.El enent. The application is responsible for
- handling nane collisions of*the hashed val ue.

- The hash function returnsva hashed val ue of type ASIS Integer. |f desired,
- - a user could easily pap-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 tfadeoffs by choosing a small table, implying

- slower lookups within e€aefi™*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_Qperation, which irdentifies processing for the traversal, and

- - Post _Operation, which identifies processing after the traversal.

- - The State_Information allows processing state to be passed during the
-- iteration of Traverse_El enent.

- - Package Asis.lterator is established as a child package to highlight the
- iteration capability and to facilitate the translation of ASIS to |DL.

generic
type State_Information is limted private;

with procedure Pre_Qperation

(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, EFenent;
Control : in out Traverse_ Control;
State :in out State_Information) is <>
procedure Traverse_El ement
(Element : in Asi s. El*enent ;
Control : in out Travepse Control;
State :in out State_l|nfornmation);
- - El ement - Specifiles the initial element in the traversal
- Control - Specifies what next to do with the traversal
-- State_Information - SpeciMies other information for the traversal
- Traverses the elenent™and all its conponent elenents, if any.

- - Conponent el enents_are’all elenents that can be obtained by a conbination
-- of the ASIS structunal queries appropriate for the given el enent.

-- | f an el enentshas one or nore conponent el enents, each is called a child
- elenent. Amelenent’s parent elenent is its Enclosing_Elenent. Children
-- with the sane/ parent are sibling elenents. The type Traverse_Control uses
-- the ternschildren and siblings to control the traverse.

- - For each elenent, the fornmal procedure Pre_Operation is called when first
-- visiting the elenent. Each of that elenent’s children are then visited
-- and’finally the fornal procedure Post_Operation is called for the el enent.

- -_The order of Elenent traversal is in terns of the textual representation of
-- the Elenents. Elenentis are traversed rtn lTeft-to-rignht 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 agdregates are traversed in their

- unnornalized forns, as if the Normalized paranmeter was Fal se for those

-- queries. |Inplementations that always normalize certain associations nay
- return |s_Normalized associations. See the |nplenmentation Pernissions

- for the queries Discrimnant_Associations, CGeneric_Actual _Part,

- Cal | _Statenent_Paraneters, Record_Conponent_Associ ations, or

- Function_Call _Paraneters.

-- Applications that wish to explicitly traverse normalized associations can
- do so by querying the appropriate locations in order to obtain the

- normalized list. The list can then be traversed by recursively callinfng
-- the traverse instance. Once that sub-traversal is finished, the Conrol
- - paranmeter can be set to Abandon_Children to skip processing of the

- unnornal i zed argunent |ist.

- - Traversal can be controlled with the Control paraneter.

- A call to an instance of Traverse_Element will not resulf,in“calls to
-- Pre_Operation or Post_Operation unless Control is set toXContinue.

- - The subprograns matching Pre_Operation and Post_QOperation can set
- their Control paraneter to affect the traverse:

-- - Continue

= o Continues the normal depth-first traversal"

- - Abandon_Chil dren

- - o Prevents traversal of the currentyelenent’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 same as Continue, all children will already
= have been traversed. \Jraversal picks up with the Post_Operation of the parent.

- - - Abandon_Si bl i ngs
= o Prevents traversal of the current elenent’s children and renmaini ng 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 |f set/~n a Post_Qperation, traversal picks up with the Post_Operation of the
- - par ept-.

- - - Term'nate_| nmedi atel y

= o Does exactly that.

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.

- |
L | CR

--|CR Child el enents returned by:
- | CR function Nanes

L-| CR

function Names (Declaration : in Asis.Declaration)
return Asis. Defining_Nane_List;

- - Declaration - Specifies the elenent to query

-- Returns a list of nanes defined by the declaration, in{their order of
- - appearance. Declarations that define a single name W)WM return a |ist of
- length one.

- Returns Nl _Elenent_List for A Declaration Elenents representing the (inplicit)
- - decl arations of universal and root nuneric typé/(that is, if Type_Kind
- (Type_Decl aration_View (Declaration) = A Root\Type_Definition.

- - Exanpl es:

= type Foo is (Pooh, Baah);

- - -- Returns a |ist containing.one A Defining_Name: Foo.

- - One, Uno : constant Integer ¢+ 1;

- - -- Returns a list of tmo)A Defining_Nanme el ements: One and Uno.

- Function designators that, define operators are A Defining_Operator_Synbol .

- Results of this query maysvary across ASIS inpl enentations. Sone

- inplenentations may pornalize all nulti-nane declarations into an

- - equi val ent series of “eorrespondi ng single nane decl arations. For those
- inplenentations, thi)s query will always return a list containing a single
- nane. See Referfence Manual 3.3.1(7).

- - Appropri at e~El-ehent _Ki nds:

- - A_Declar ati on

- - Returns, El'enent _Ki nds:

= A/ Def i ni ng_Nane

T
-4 ER A Defining_Nane - 3.1

B R e e
-JER A_Defrning_ldentiirer = 3.1 - no child elenents

--| ER A _Defining_Operator_Synbol - 6.1 - no child elenents

--| ER

--|ER A string image returned by:

--]ER function Defining_Nanme_| nage
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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

F——aesTgnator Strings) are gouttea:
-- A Defining_ldentifier elements are sinple identifier names "Abc" (nane Abc).

- - A Defining_Operator_Synbol el enments have names wi th enbedded quotes
F- """abs""" (function "abs").

-- A Defining_Character_Literal elements have names with enbedded apostrophes

= x'" (literal "x").

- - A Defining_Enuneration_Literal elenments 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 names *A'B. C'
-- (nane A.B.C).

- The case of names returned by this query may vary betweeh inpl enentors.
-- I nplenentors are encouraged, but not required, to return nanes in the
- - sane case as was used in the original conpilation text.

- - The Defining_Nanme_| mage of a | abel _statenent_identifier does not include

-- the enclosing "<<" and ">>" that formthe | abeldsyntax. Sinilarly, the

- Defining_Nane_| mage of an identifier for a I%op_statenent or bl ock_statenent
- - does not include the trailing colon that fornms the | oop name syntax.

- Use Asis.Text.Elenment_| mage or Asis. Textgobli‘nes queries to obtain these

-- syntactic constructs and any comments aSsoci ated with them

- Appropriate El enent_Kinds:
- - A_Def i ni ng_Nane

R Tt T
- | ER A _Defining_Character_Literal - 3.5.1 - no child elenents

--| ER A _Defining_Enumeration_Literal - 3.5.1 - no child el enments

-- | ER

--| ER A programtext image “«et'urned by:

- - | ER function Defini ng_Nane_| nage

- | ER

- | ER A programtext .nmage of the enuneration literal value returned by:
--| ER function Position_Nunber_I| nage

- - | ER functi on.Represent ati on_Val ue_I| nage

f uncti on Posi ti on_Nunber _I nage
(Defining_Name : in Asis.Defining_Narme) return Wde_String;

== LEXPI !:'bbi UTT = Opﬁbi I'I cS lild i I Ll di CAPI Cbbi Ul to gucery

-- 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 St ng inuge of the TTtermat—code for the enuneratiom riterar.

- |If a representation_clause is defined for the enuneration type then the

-- string returned is the Integer’ Wde_| mage of the corresponding value given in
- the enuneration_aggregate. Oherwise, the string returned is the sane as

- the Position_Nunber_| mage.

- - Appropriate Defining_Name_Kinds:
- - A _Defining_Character_Literal
- - A _Def i ni ng_Enuneration_Literal

I I Y. S ¥ O,
- | ER A _Defini ng_Expanded_Nanme - 6.1

- - | ER

--| ER A string i mage 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 xiin Asis. Defining_Nane)
return Asis. Nane;

- Defining_Nane - Specifies the elenent to query

- Returns the el enent that forns\the prefix of the nane. The prefix is the
-- nane to the left of the rightinost 'dot’ in the expanded nane.
- The Defining_Prefix of ABis A and of AB.Cis A B

- - Appropriate Defining_NaneJ Ki nds:
- - A_Def i ni ng_Expapded/ Nane

- - Returns Expression_Ki‘nds:
- - An_l denti filer
- - A_Sel ect ed\Conponent

functi on Defining_Sel ector (Defining_Name : in Asis.Defining_Nane)
return Asis. Defining_Nang;

-- Defining_Name - Specifies the element to query

-- Returns the elenment that forns the selector of the name. 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 aration.

-- Returns a Nil _Elenment if the Declaration has no explicit discrininant/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_Decl aration_Vi ew\(Decl aration : in Asis.Declaration)
return Asis.Defijnition;

- Declaration - Specifies~t\ie declaration element to query

- Returns the definitien/characteristics that formthe view of the
- - type_declaration.( The viewis the remainder of the declaration follow ng
- the reserved word~"is".

- For a full_type declaration, returns the type_definition, task_definition,
- or protected_definition followi ng the reserved word "is" in the declaration.

-- Returns '‘@™Ni| _Element for a task_type_declaration that has no explicit
- task.defiinition.

- - Fora private_type_declaration or private_extension_declaration, returns
- ‘the definition element representing the private declaration view

== FUI a buIUL ype_u't—;t,i dl clli UTT, returts  t iIC DUIUL ypU_I Illji l.clli UTT.
-- 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

I T e
A _Subtype_Decl aration - 3.2.2

Child el ements 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 Cbject_Declaration_View
CR function Initialization_Expression

function Qbject_Declaration_View (Declaration : in Asis. Declaration)
return Asis.Definition;

- Declaration - Specifies the declaration el eneptdto 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«gingle_ protected_declaration, returns
- the task_definition or protected definition follow ng the reserved word "is".

-- Returns a Nil _Elenment for a si-ngle_task_declaration that has no explicit
- task_definition.

- - For a Conponent_Decl ar@tijon, returns the Conponent_Definition follow ng
-- the col on.

-- For all other object declaration variables or constants, returns the
- - subtype_indi catj-on or array_type_definition follow ng the col on.

- - Appropriate/Decl arati on_Ki nds:

- - A _Vaniabl e_Decl aration

= AcConst ant _Decl aration

- - AwDef erred_Const ant _Decl arati on
- - A/Si ngl e_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_Kinds:

- - 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 enent _Kinds:
- - Not _An_El enent
= An_Expr essi on

A e N T N N N D I R S
--| 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 enent queries that provide semantically rel ated el enents:
CR function Correspondi ng_Const ant _Décl arati on

function Correspondi ng_Const ant _Decl arati on
(Nane : in Asks. Defining_Nane)
return Asjis,\Decl arati on;

- - Nane - Specifi és\tthe name of a constant declaration to query

-- Returns the cerresponding full constant decl aration when given the nanme
-- froma defeprgd constant declaration.

- Returns thé€™correspondi ng deferred constant decl arati on when given the nane
-- froma.full constant declaration.

-- Retarns A Pragma if the deferred constant declaration is conpleted
- - by\pragna | nport.

L ~“Returns a Nil _Elenent if the full constant declaration has no correspondi ng
== UIEIr [S1I | uu' CUTIST allt ulel.i al dl I UTT.

-- 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 function Nanes
- | CR function Qbject_Declaration_View

R It T SN
- | ER An_I nt eger _Nunber _Decl aration - 3.3.2

- - | ER A_Real _Nunber _Decl aration - 3.3.2

--| CR

--|CR Child elements returned by:

- | CR function Nanes

- | CR function Initialization_Expression

A e T e N N N N e N s D S
- | ER An_Enuneration_Literal _Specification - 3.5.1

CR
--|CR Child el ements returned by:
CR function Nanes

I I o
--| ER A _Di scrimnant_Specification - 3.7

Child el ements returned by:
function Nanes
function Decl arati on_Subtype_Mark
function Initialization_Expression

33939

function Decl aration_Subtype_Mark (Declaration : in Asis.Declaration)
return Asis. Expression;

- Declaration - Specifies the declaration el ement to query

- - Returns the expression el ement that names the subtype_nmark of the
- - decl aration.

- - Appropriate Declaration”Ki nds:

= A Di scri m nant,_Speci fication

- - A_Par anet er.Speci fication

- - A _Fornmal _Qbject _Decl aration

= An_Obj ect_~-Renam ng_Decl arati on

- - Returns EXpression_Kinds:

= Ancldentifier

- - A~Sél ect ed_Conponent

- - An/Attribute_Reference

I o
- 7I.LER A Conponent _Decl aration - 3.8

F - LCR

--|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;
F-——Dectarat i om - SpeCT I TES e TYPE Uectaratiom 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 decl aration 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 (=Becll )));

-- Returns a Nil _Elenent when a full type declaration is given that has no
- - corresponding private or inconplete type declaration, or when a
- - correspondi ng type decl aration does not exist wthin The\Context.

- - The paraneter The_Context is used whenever the corresSponding full type of

L - an inconplete type is in a correspondi ng package bedy.” See Reference Manual
F- 3.10.1(3). Any non-Ni | result will always have the“\given Context as its

- - Encl osi ng_Cont ext .

- - Appropriate Decl aration_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 ar atifon

- Returns Decl aration_Kinds:

- - Not _A Decl aration

= An_Ordi nary_Type_Decharation

- - A_Task_Type_Decl ar atiion

= A Protected_Type_Declaration

- - An_I nconpl et e_Type_Decl arati on
= A Private_Type, Decl aration

- - A Private_Extensi on_Decl aration

funeti on Correspondi ng_First_Subtype
(Declaration : in Asis.Declaration)
return Asis. Declaration;

== wbidl dliUII = D}Jﬂbil’iﬂb liIE §u'u1ypt:_u'ct,icu dliUII Lo gucery

-- 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 _Formal Type Declaration

function Correspondi ng_Last_Constraint
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration or type_decl arationte query.

- - This function recursively unwi nds subtyping to return at a declaration
-- that is either a type_declaration or subtype_decl aration that\i nposes
-- an explicit constraint on the argunent.

- - Unwi nds a mi ni num of one | evel of subtyping even if an argunent decl aration
-- itself has a constraint.

- Returns a declaration that Is_ldentical to the argunent if the argunent 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 Decl aration_Kinds:

- - An_Ordi nary_Type_Decl ar ati’on

- - A _Task_Type_Decl ar at i.on

- - A _Protected_Type_Declaration

- - A Private_Type_Declaration

- - A_Private_Extensi on_Decl aration
= A_Subt ype_Declarati on

- - A_Formal _Type_Decl aration

funeti on Correspondi ng_Last _Subtype
(Declaration : in Asis.Declaration)
return Asis. Declaration;

== wbidl dliUII = D}Jﬂbil’iﬂb liIE §u'u1ypt:_u'ct,icu dliUII Ul ly}JU_u‘ELidl dliUII LU gucely.

-- 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 aration

- - 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 el enents that apply to the declaration.
- Returns a Nil _Elenent_List if no clauses apply to the decl dcation.

- - The cl auses returned nay be the clauses applying to a parent type if the
-- type is a derived type with no explicit representatien.” These cl auses
-- 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 Decl aration.

- - Returns O ause_Ki nds:
- - A _Representation_C ause

I
-| ER A_Loop_Par anet er _Speci fication - 5.5
-] CR
--|CR Child el enents returned by:
-| CR function Nanmes
-] CR function Specification/Subtype_Definition

function Specifi ¢atji‘on_Subt ype_Definition
(SpeciAjitation : in Asis.Declaration)
return Asis.Discrete_Subtype Definition;

- - Specification - Specifies the | oop_paraneter_specification or
- - Entry_l ndex_Specification to query

- Retarns the Discrete_Subtype_Definition of the specification.

L - _“Appropriate Declaration_Kinds:
- A _Loop_Par anet er _Speci fication

= AT Emt Ty —tdex—Spectficattomn

-- 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

119


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E)

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

© ISO/IEC

F - SUDProOgraim or entry declhdrdl f ofn, T therT—order—of dappedr dliCce.

- Returns a Nil _Elenment_List if the subprogramor entry has no
- - paraneters.

-- Results of this query may vary across ASIS inpl ementations. Sone

L - inplenentations normalize all nultiple name paraneter specifications into
- - an equi val ent sequence of correspondi ng single nanme paraneter

- specifications. See Reference Manual 3.3.1(7).

- - Appropriate Declaration_Kinds:

- - 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 Declaration_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_Profil e

function Result_Profile (Declaration : in Asis.Declaration)
return Asis. Expression;
- Decl arati'on - Specifies the function declaration to query

- Returns the subtype mark expression for the return type for any function
- - ‘decl arati on.

—=—AppToprTate DectaratTon—Krds:T

-- 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

Child elenents returned by:

CR
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.Declaratjion,
I ncl ude_Pragnmas : in Bool eans =-Fal se)
return Asis. El ement _List;

- - Declaration - Specifies the body declaration to query
- I nclude_Pragmas - Specifies whether pragmas are to be %eturned

-- Returns a list of all basic declarations, representati'on specifications,
- - use clauses, and pragmas in the declarative part¢ofy*'the body, in their
- order of appearance.

- - Results of this query may vary across ASES®i npl enentations. Sone

- inplenentations normalize all multi-nanmeJdeclarations into an

L - equi val ent sequence of correspondi ng.singl e name object declarations.
- - See Reference Manual 3.3.1(7).

- - Appropriate Declaration_Kinds:

- - A _Functi on_Body_Decl ar ati"on
- - A_Procedur e_Body_Decl ar at-¥on
- - A Package_Body_Decl arat i on

- - A_Task_Body_Decl ar at-iion

- - An_Entry_Body_Dec| arati on

- Returns El enent _Kinds:
= A Pragma

- - A Decl ar atj~on

- - A _C ause

funetion Body_Statenents (Declaration : in Asis.Declaration;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis. Statenent_List;

- - Returns a Nil _Elenment_List if there are no declarative_itemor pragne el enents.

-- 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.
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-- 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
- I nclude_Pragmas - Specifies whether pragmas are to be returned

- Returns a list of the exception_handl er el enments of the body, in-their order of
- - appear ance.

-- 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 _Elenment_List if there are no exception_handler or pragne el enents.

- - Appropriate Declaration_Kinds:

- - 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_Decl aration \* 6.3

Child el ements returned by:
function Nanes
function Paraneter)Profile
function Result_Profile
function Body, Declarative_ltens
function Body/Statenents
function.Body_Exception_Handl ers
functi on~Body_Bl ock_St at enent - obsol escent, not recommended

933393939

- - Funet+on Body_Bl ock_Statement is a new query that supplies the

- - equirval ent conbined functionality of the replaced queries:

- - .“Subpr ogr am Body_BIl ock, Package_Body_Bl ock, and Task_Body_Bl ock.

- ~“lWse of the query Body_Bl ock_Statenment is not recommended in new prograns.
== Iilib I’ullbLiUlIdiily ib Idbiulluldlll VVi Lil LiIC quwit—;: DUIJy_LMl,idI aLin:'_ILCIID,

-- 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

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
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 terminates the declaration.
- - Returns Fal se for any unexpected El ement.

- - Expected Decl aration_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 ar ati’on
- - A_Singl e_Protected_Decl aration
- - A Protected_Body_Decharation
- - An_Entry_Body_Decl arat'i on

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

funeti on Correspondi ng_Decl arati on
(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.
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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 same el ement is returned;

- b) in case of renam ng-as-body, the subprogram decl aration conpl eted
- - 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 paraneter The_Context is used to |ocate the corresponding specifjcCation
L- within a particular Context. The_Context need not be the Encl osi ng{€ont ext
-- of the Declaration. Any non-Ni|l result will always have The_Cont ext

- as its Enclosing_Context. This inplies that while a non-Ni| result' nay be
-- |Is_Equal with the argument, it will only be Is_ldentical if the

- - Encl osing_Context of the Declaration is the same as the paraneter

- - The_Cont ext .

- If a generic instantiation is given, the expanded genepiC, specification
- tenplate representing the instance is returned and IsnPRart_O _I nstance.
- For exanple, an argunent that is A Package_ | nstantiation, 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
- inplicit generic child unit specification. Ref'erence Manual 10.1.1(19).

- - The Encl osing_El enent of the expanded specification is the generic
-- instantiation. The Enclosing_Conpilation_Unit of the expanded tenplate is
- that of the instantiation.

L- | f an inherited subprogram decl arati on is given, the specification
-- returned is the one for the user~defined subprogram from which the
- argunent was ultimtely inherityed.

- - Appropriate Declaration_Kiwds returning a specification:
- - A_Functi on_Body_Deelar ati on

= A _Functi on_Renapming) Decl arati on (renam ng-as-body)
- - A_Functi on_Body\ St ub

- - A Function_InStantiation

- - A_Package_Body/ Decl ar ati on

- - A Package “Bedy_St ub

- - A_Packadge”) nstanti ation

- - A _Procedure_Body_Decl aration

- - A_Prcedur e_Renani ng_Decl arati on (renam ng-as-body)
= A_Ppoecedur e_Body_Stub

- - A Brocedure_Instantiation

- - A*“Task_Body_Decl arati on

- - A _Task_Body_St ub

- - A Protected_Body_Decl aration

- 4 A _Prot ect ed_Body_St ub

L Aferral—Rackage—bestarator

-- 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_Renanmi ng_Decl aration

- - An_Entry_Decl aration

- - Returns Declaration_Kinds:

- - Not _A Decl arati on

- - A Function_Decl aration

- - A_Functi on_Renani 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 aration

- - A Task_Type_Decl aration

- - A Protected_Type_Decl aration

- - A Single_Protected_Decl aration
- - An_Entry_Decl aration

function Correspondi ng_Body (Declaration : %h ‘Asis. Decl arati on)
return Asis. Decl aration;

function Correspondi ng_Body (Declaration”: in Asis.Declaration;
The_Context : in Asis.Context)
return<Asis. Decl arati on;

- Declaration - Specifies the specification to query
-- The_Context - Specifies a Context to use

-- Returns the correspondi ng.\body for a given subprogram package, or task
- specification declaration’ Returns the expanded generic body tenplate for
- - generic instantiationsy~ The argunent can be a Unit_Declaration froma

- Conpilation_Unit, ,er,=it can be any appropriate specification declaration
- from any decl arative context.

- - These two funCidon calls will always produce identical results:

- - Decl 2/)=vCor r espondi ng_Body (Decl 1);

= Declt2 % = Correspondi ng_Body

- - (Decl 1, Enclosing_Context ( Enclosing_Conpilation_Unit( Decll )));

- - | fea\body declaration is given, the sane elenent is returned.

-~ Returns a Nil _Elenent 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 ement of the expanded body is the generic instantiation. The
- - Encl osing_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 pragma |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)

L - Appropriate Declaration_Kinds returning. the argument Declaration:
- - A Function_Body_Decl aration

- - A _Functi on_Body_Stub

- - A Functi on_Renam ng_Decl ar ati on

- - A Package_Body_Decl ar ati on

- - A Package_Body_St ub

- - A _Package_Renani ng_Decl ar at'i on

- - A Procedur e_Body_Decl ar ati on

= A _Procedur e_Renam ngtDecl arati on

- - A _Procedur e_Body_Stub

- - A Task_Body_Decl.aration

- - A _Task_Body_St ub

- - A Protected_Body_Decl aration

- - A _Protected-Bedy_Stub

- - A _CGeneri c"Package_Renami ng_Decl arati on

- - A Generi'e”Procedur e_Renani ng_Decl arati on
- - A _Genegri £_Function_Renam ng_Decl arati on
- - An_Ent+y_Body_Decl arati on

- ReturnAs)Decl arati on_Ki nds:

- - Not _A Decl aration

- - A_Functi on_Body_Decl arati on

- - A _Functi on_Body_Stub

- 4 A Function_Renam ng_Decl arati on
A—Package—Bedy—bBectaration

-- 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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-- Returns El ement _Ki nds:
-- Not _An_El enment

-- A Decl aration

-- A Pragma

function Correspondi ng_Subprogram Derivation
(Declaration : in Asis.Declaration)

Teturm AST S, Dectaratiom,

- - Declaration - Specifies an inplicit inherited subprogram decl aration

-- Returns the subprogram decl aration fromwhich the given inplicit inherited
- - subprogram argunent was inherited. The result can itself be an inplicitly
- - inherited subprogram

- - Appropriate Elenent_Kinds:

- - A Decl aration

- - Appropriate Declaration_Kinds:
- - A_Function_Decl aration

- - A Procedure_Decl aration

- - Returns El ement _Kinds:
- - A _Decl aration

- - Returns Decl aration_Kinds:

- - 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 ASIS_ | nappropriate_El enent for a’subprogram declaration that is not
-- |s_Part_O _Inherited.

function Correspondi ng_JType (Declaration : in Asis.Declaration)
return Asis.Type_Definition;

- - Declaration - Specifji‘es the subprogram decl aration to query

-- Returns the type~definition for which this entity is an inplicit

L - declaration,~"The result will often be a derived type. However, this query
- - al so works~for decl arations of predefined operators such as "+" and "=".

- - Rai ses ASNS™l nappropriate_Elenent if the argunent is not an inplicit

- - decl araton resulting fromthe declaration of a type.

- - Appropri ate El enent _Ki nds:
- - A Decl aration

- ~“Appropriate Decl aration_Ki nds:

== A_FuUrict I UII_WLi al dl I UTl
-- A Procedure_Decl aration

-- Returns Definition_Kinds:
-- A _Type_Definition
-- A Formal _Type_Definition
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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:

© ISO/IEC

-- - Returns the conplinentary inplicit "/=" operator declaration.

-- - Returns a NIl _Elenent if the Ada inplenentation 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 conplinentary explicit operator declaration.
-- Returns a Nil _Elenent for any other function decl aration.

- - Appropriate Declaration_Kinds:
- - A_Function_Decl aration

-- Returns Decl aration_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_ltews
CR function Private_Part_Decl arative_ltens

function Visible_Part_Decl arative_Iltens
(Decl aration : in Asis.Declaration;
I ncl ude_Pragras : in Bool ean : = Fal se)
return Asjis,\Decl arative_|temList;

- - Declaration - (Specifies the package to query
- - | ncl ude_Pr agnas (>~ Speci fi es whet her pragnas are to be returned

-- Returns a | jst_of all basic declarations, representation specifications,
- - use clauses)_and pragnas in the visible part of a package, in their order
L - of appear‘afice.

- - Resulfs )of this query may vary across ASIS inpl enentations. Sone

- - i nplkepent ations normalize all nulti-nane object declarations into an
- - equirval ent sequence of correspondi ng single nane object declarations.
- - 'See’ Reference Manual 3.3.1(7).

—=—AppTOpTTat e DectaratTon—Kds:
-- 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

F——Wor g private — Wi T TTar ks the begi i Mg of & (PposSSi by enprty) privare part.

- - Returns Fal se for any package specification without a private part.
- - Returns Fal se for any unexpected El ement.

- - 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
- I nclude_Pragmas - Specifies whether pragmas ate to be returned

-- Returns a list of all basic declarations,~fepresentation specifications,
-- use clauses, and pragmas in the privateé.part of a package in their order of
- - appear ance.

- - Results of this query may vary across ASIS i npl enentations. Sone

- inplenentations normalize all nukti™-name object declarations into an
L - equi val ent sequence of correspandi ng single name object declarations.
- - See Reference Manual 3.3.1(7).

- - Appropriate Declaration_Kinds:
= A Ceneric_PackagesBecl arati on
- - A_Package_Decl arati-on

- - Returns El ement _Ki nds:
- - A Decl ar at ilon

= A Pragnme

- - A C ause

I o
- - | ER A_Package_Body_Decl aration - 7.2

CR
--| CR €hidl'd el ements returned by:

- | CR function Nanes

- - J'CR function Body_Declarative_ltens

- TR function Body_Statenents

— | OR fomctTomBody —ExceptTonm—Hamdters

--|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 elenments returned by:
--|CR functi on Nanes
| CR function Decl arati on_Subtype_Mark
| CR function Renaned_Entity

function Renaned_Entity (Declaration : in Asis.Declaration)
TETUT T AST S, EXPTrEessr om,

- Declaration - Specifies the renane declaration to query

-- Returns the name expression that follows the reserved word "renanes" in the
- - renam ng decl aration.

- - 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 enent _Ki nds:
- - An_Expr essi on

I I o U .
- - | ER An_Excepti on_Renani ng_Decl aration - 8.5.2

- - | ER A_Package_Renami ng_Decl arati on - 853

- | CR

--|CR Child el ements returned by:

- | CR function Nanes

--| CR function Renaned_Entity

A e e Ry B e e e e e e e e e e .
- - | ER A_Procedure_Renam ng_Decl arati onc~8.5. 4

- | CR

--|CR Child el ements returned by:

- | CR function Nanes

- | CR function Paraneter_Profite

- | CR function Renaned_Entity

R It T

- | ER A_Functi on_Renani ng( Decl aration - 8.5.4

Child el ements eturned by:
function Nanhes
functi on.Pananeter_Profile
function-Result_Profile

- | CR function“Renaned_Entity

33939

- - | ER A _Gener'i.c_Package_Renam ng_Decl arati on - 8.5.5
--| ER A_Generic_Procedure_Renam ng_Declaration - 8.5.5
- - | ER A“Generi c_Function_Renam ng_Decl aration - 8.5.5

CR

CR\Chil d el ements returned by:
- 71.CR function Nanes

CR functi on 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

is not

ISO/IEC 15291:1999(E)

itself

- 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
H-|ER A_Task_Type_Declaration - 9.1
-|CR

L-|CR Child elements returned by:

-|CR  function Names

-|CR  function Discriminant_Part
--|CR  function Type_Declaration_View
H-|ER
H-|ER A_Single_Task_Declaration - 9.1
-|CR

H-|CR Child elements returned by:

--|CR  function Names

--|CR  function Object_Declaration_View
H-|ER
--|ER A_Task_Body_Declaration - 9.1

-|CR

H-|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 - obselescent, not recommended
--|ER
--|ER A_Protected_Type_Declaration - 9.4
-|CR

L-|CR Child elements returned by:

-|CR  function Names

-|CR  function Discriminant_Part

--|CR  function Type_Declaration_View
H-|ER
--|ER A_Single_Protected~Declaration - 9.4
-|CR

H-|CR Child elements feturned by:

--|CR  functionNames

--|CR  functior»©bject_Declaration_View
H-|ER
H-|ER A_Rroteécted_Body_Declaration - 9.4
-|CR

H-|CR\Child elements returned by:

--[CR  function Names

CR funetion. Dvnfnstnrl Operatiol—ltams
—tHREHe ROt e—operaten—rter

--15.36 function Protected_Operation_Items

function Protected_Operation_ltems
(Declaration :in Asis.Declaration;
Include_Pragmas : in Boolean := False)
return Asis.Declaration_List;
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-- 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 enent _Ki nds:
= A Pragma

- - A Decl aration

- - A _Cl ause

- - Returns Decl aration_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 d 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)
retdrn Asis. Di screte_Subtype_Definition;

- Declaration - Specifies the entxy declaration to query

- Returns the Discrete_Subtype.Definition element for the entry famly of
- - an entry_decl aration.

-- Returns a Nil _Element f the entry_declaration does not define a fanmly
-- of entries.

- - Appropriate Decl-dpati on_Ki nds:
- - An_EntryCBecl arati on

- - Returns Defiiwition_Kinds:
= Note~AvDefinition
- - A-Di{screte_Subtype_Definition

Child elenents 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 - obsol escent, not reconmended

F33IIIIYIS
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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

F——dectaratiom.

- Returns a Nil _Elenment if the entry does not declare any
-- An_Entry_| ndex_Specification el ement.

- - Appropriate Declaration_Kinds:

- - An_Entry_Body_Decl aration

- - Returns Declaration_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 decl arati ons\to query
- - Returns the expression follow ng the reserved word "when" in an entry body decl arati

- - Appropriate Declaration_Kinds:

- - An_Entry_Body_Decl arati on

- - Returns El enent _Kinds:

= An_Expr essi on

R Tt T e
- | ER A_Procedure_Body_Stub - 10.1)3

L. | CR

--|CR Child el ements returned by:
- | CR function Nanes
- | CR function ParaneterProfile
I I ot 2
- | ER A_Function_Body_Stub - 10.1.3
-- | CR
Chil d el ement/s«returned by:
functi op Nanes
funct j-en_Par aneter _Profile
functinon Result_Profile
A o . T T e e N e e e .
- - | ER A_Package_Body_St ub - 10.1.3
- - | ER A Fask_Body_St ub - 10.1.3
- - | ER A-Protected_Body_Stub - 10.1.3

CR
CR
CR
CR

F-J/CR'Chi | d el ements returned by:
- TR function Nanes

on.

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 - Specifies the stub to query
-- The_Context - 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 : = Correspondi ng_Subunit (Decl1);
- - Decl 2 : = Correspondi ng_Subuni t
= (Decl 1, Encl osing_Context ( Encl osing_Conpilation_Unit( Decll)));

- - The paraneter The_Context is used to |locate the correspondi ng subunit body.
-- Any non-Nil 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 Declaration_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 Asi’s.Declaration) return Bool ean;

- Declaration - Specifies the declarlation to query

- Returns True if the declaration\is the proper_body of a subunit.
- - Returns Fal se for any unexpected El enent.

- - Equi val ent to:

= Decl aration =_Jni't” Decl ar ati on( Encl osi ng_Conpi | ati on_Unit (Decl aration))
- - and Unit_Ki nd(\Encl osi ng_Conpilation_Unit (Declaration)) in A Subunit.

- - Expected Decl@arati on_Ki nds:

- - A_Proc€dur’e_Body_Decl arati on
- - A_Functivon_Body_Decl arati on
- - A _Rackage_Body_Decl arati on

- - A~Task_Body_Decl arati on

= A\Pr ot ect ed_Body_Decl arati on

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;

-- Subuni t - Specifies the Is_Subunit declaration to query
-- The_Context - Specifies a Context to use to locate the parent unit
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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 locate the correspondi ng parent body.

-- Any non-Nil result will always have The_Context as its Encl osing_Context.

- - 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 Declaration_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

- - | ER An_Exception_Declaration - 11.1
- | CR

--|CR Child el ements returned by:

- | CR function Nanes

- - | ER A _Choi ce_Paraneter_Specification - 11.2

CR
--|CR Child el ements returned by:
CR function Nanes

- | ER A _Generic_Procedure_Declaration =.12.1

Child el enents returned by:
function Generic_Fornall_PRart
function Nanes
function Paraneter_PRrofile

33939

function Genéri‘c_Fornal _Part
(‘Pecl aration : in Asis.Declaration;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis. El ement _List;

- - Declaration - Specifies the generic declaration to query
- - Jnc¢l ude_Pragmas - Specifies whether pragmas are to be returned

[ - .Returns a list of generic fornml paraneter declarations, use clauses,

R S

T

R

-- 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 _Formal Package_ Declaration

- - A _For nmal _Package_Decl ar ati on_W t h_Box

- - Returns d ause_Kinds:
- - A _Use_Package_d ause
- - A Use_Type_d ause

I o o g
--| ER A _Generic_Function_Declaration - 12.1

--|CR Child el ements returned by:

- | CR function Generic_Formal _Part

- | CR functi on Narmes

- | CR function Paraneter_Profile

- | CR function Result_Profile

A R N T O S e e e S
--| ER A _Generic_Package_Declaration - 12.1

CR
CR Child el ements returned by:
- | CR function Generic_Formal _Part
CR functi on Names

CR function Visible Part_Declarative_ltens

- | CR function Private_Part_Declarative_ltens
I e o
- | ER A_Package_I nstantiation - 12.3

--| ER A Procedure_Instantiation - 12.3
--| ER A _Function_Instantiation - 12.3

- | CR

--|CR Child el ements returned by:

- | CR function Nanes

- | CR function Generic_Unit_Nane
- | CR functi on 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, apd \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 anal yze the implkicit instance specification or body of a generic
-- instantiation,

- - - Use Corrgsponding_Declaration to return the inplicit expanded
- - speci ficati on of an instantiation.

- - - Use{Corresponding_Body to return the inplicit body of an instantiation.
- - -, Then anal yze the specification or body with any appropriate queries.

- £~To anal yze the explicit generic specification or body referenced by a

aenerie—dnct ant i ot 1 on-

-- - 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
FTTSTantation. 1 e Tarne 0enotes the genelit, PdaCkage, generi(. proceaare, or

- generic function that is the template for this generic instance.

- Appropriate Declaration_Kinds:

- A_Function_Instantiation

- A_Package_Instantiation

- A_Procedure_Instantiation

- A_Formal_Package_Declaration

- A_Formal_Package_Declaration_With_Box

H- 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

L- Returns a list of the generic_association elements of the instantiation.

- Returns a Nil_Element_List if there are no genericassociation 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’nermalized associations matches the order of the

- generic_formal_parameter_declaration elements.

- Each normalizedassociation represents a one-on-one mapping of a

- generic_formaldparameter_declaration to the explicit or default expression
- or name. A hormalized association has:

- - one A-Defining_Name component that denotes the

H- generic_formal_parameter_declaration, and

--“One An_Expression component that is either:

= the expiicit—genert_actua—parareter;

-- 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 i npl enentati on may choose to always include default paraneters inits

--| 1P internal representation.

- I P

--| 1P An inplementation may al so choose to normalize its representation

--| 1P to use the defining_identifier element rather than the

--| 1 P generic_formal _paramneter_sel ector_nane el ements.

- I P

--| 1P In either case, this query will return |Is_Normalized associations even\if

--| 1P Nornalized is False, and the query Generic_Actual _Part_Nornalized will

--| 1P return True.

R Tt T N A
--| ER A_Formal _Qbj ect _Decl aration - 12.4

- | CR

--|CR Child elenents returned by:

- | CR functions Nanes, Declaration_Subtype_Mrk, Initialization_Expression

A R T N N N S B T e e e e e ..
--| ER A_Formal _Type_Declaration - 12.5

- | CR

--|CR Child el ements returned by:

- | CR functions Nanes, Discrimnant_Part, Type_Decl\arati on_View

I I o e . -
- -| 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 Deflaul t
(Declaration : iw/Asis. Generic_Formal _Paraneter)
return Asis. Expression;

-- Declaration - Specifies“the generic formal subprogram declaration to query

-- Returns the nane.appearing after the reserved word "is
- - formal subprogram)decl arati on.

in the given generic

- - Appropri at e/Deel ar ati on_Ki nds:
- - A_Formal_Functi on_Decl arati on
- - A Fer'wal _Procedure_Decl aration

- - Appr opriat e Subprogram Def aul t _Ki nds:
- - A_Nare_Def aul t

-~ Returns El enent _Ki nds:
- An_Expression

R A _Formal _Function_Decl aration - 12.6

S

ild elenents 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 correspondi ng entity/nane

- definition fromthe generic tenplate used to create the generinC.i nstance.
- (Reference Manual 12.3 (16))

-- Returns the first A Defining_Nanme, fromthe generic tenphate, that
- corresponds to the entity referenced.

-- Returns a Nil _Elenent if the argunent does not refer to an entity decl ared
-- as a conponent of a generic package instantiations \The entity nane can

- refer to an ordinary declaration, an inherited subprogram declaration, or a
- - predefined operator declaration.

- - Appropriate Elenent_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 enent _Ki nds:
- - Not _An_El enment
- - A _Defi ni ng_Nane

functi ogn\d's_Di spatching_QOperation (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;

139


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E) © ISO/IEC

-- 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 inplicitky “or
-- explicitly declared for the type. (Reference Manual 7.3.1(2))

-- This list includes only operators appropriate for the fype, fromthe set:
= and or xor = /=< <=>>=+ - &* [/ nod rem** dbsvhot

-- Returns a Nil _Elenent_List if there are no predefined or overl oaded
- operators for the type.

- Returns a Nil _Elenent_List if the inplenentation does not provide
-- such inplicit declarations.

-- The Encl osing_El enent 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 inplenentation has two choices when dealing with an
- instance of the "/=" operators~\'a) treat A/=B as NOT(A=B), b) inplicitly
-- create a "/=" operator. |Inpllementations that take the second alternative
F- will include this inplicit inequality operation in their result.

-- I nplenentations that choese 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

L - operation, nust have“s_Part_O _Inplicit = True so that an ASIS application
- can tell the diffenence between a user-specified NOT(A=B) and an

- i npl enent ati on-$pecific A/ =B transfornation.

L - Appropri at e~Bef4 ni ti on_Ki nds:
- - A _TypeDefinition
- - A _Forqral _Type_Definition

- - Retunns,/Decl arati on_Ki nds:

- - 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_Functron_Tnstantratron

-- 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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--| 1P declarati ons such that el enents representing themcan be easily
--]1P provided. An inplenmentation can choose whether or not to construct
--|1P and provide artificial declarations for inplicitly declared el enents.

R A Derived_Type_Definition - 3.4

CR
--|CR Child el ements 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 reservéd word "new'.

- Appropriate Type_Kinds:
- - 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-Asi s. Definition;

- Type_Definition - Specifies*the definition to query
-- Returns the record defimnixion of the type_definition.

- Appropriate Type_Ki nds:

- - A _Derived_Recond_Ext ensi on_Definition
- - A Record_Type-Definition

- - A _Tagged~Record_Type_Definition

- - Returns Defii\ni tion_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 enuneration literals,

-- discrimnants, 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_Ki nds:
- - A Fornal _Derived_Type_Definition

- - Returns Declaration_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 enent ati on Perm ssi ons:

Sorre inpl enmentations do not represent all forhsJof inplicit

decl arati ons such that el enments representing>them can 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 _jinherited entry declarations for
derived task types. Al representation clauses and pragnmas associ ated
with the entries of the origipnal~ task type (the root type of the
derived task type) apply towthe inherited entries. Those are available
by exami ning the original (type or by calling Correspondi ng_Pragnas and
Correspondi ng_Representati oh_C auses. These functions will return the
pragnmas and cl auses fromthe original type.

2222222

>
2

function | nmpli-Cit_Inherited_Subprograns
(Befinition : in Asis.Definition)
return Asis.Declaration_List;

- Definition - Specifies the derived type to query

L - Retwurns 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

- - Returns Declaration_Kinds:
- - 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 ements:

function Correspondi ng_Par ent _Subt ype
(Type_Definition : in Asis.Type_Definition)
return Asis. Declaration;

-- Type_Definition - Specifies the derived_type_definiftion to query

-- Returns the parent subtype declaration of the.dérived_type_definition.
- - The parent subtype is defined by the parent_‘subtype_indication.

- - Appropriate Type_Kinds:
- - A Derived_Type_Definition
- - A Derived_Record_Extensi on_Definition

- - Returns Decl aration_Kinds:

- - An_Or di nary_Type_Decl ar at j-of

= A Task_Type_Decl aration

- - A _Protected_Type_Decl ar ation

= A _Subt ype_Deci aration

- - A_Formal _Type_Decl arat' on

= An_I nconpl ete_Type_Decl arati on
- - A _Private_Type_Decl aration

- - A Private_Extension_Decl aration

f unct i.on™Cor r espondi 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
-- subtype.

-- In case of nuneric types, this function always returns sonme 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
-- with numeric types.
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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 from which the specified type definitjion has

- - been derived. This function will recursively unwi nd derivatiops>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

T
-| ER An_Enuneration_Type_Definition/-_ 3.5.1
L-| CR
-|CR Child el ements returned by:
-] CR function Enureration_Literal _Decl arations

function Enunmeration_Literal Declarations
¢Type_Definition : in Asis.Type_Definition)
return Asis.Declaration_List;

- - Type_DefWnition - Specifies the enuneration type definition to query

-- Retarns a list of the literals declared in an enuneration_type_definition,
L - i,n\tHeir order of appearance.

- ~“Appropriate Type_Ki nds:

il AT_CIuUiTeT dliUII_Iy}JE_WI’iIIiliUII

-- 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

F—— RETUT IS TE Tange_constrarnt_of e ST gned_ T Mt eger _type_oef T it om.

- - Appropriate Type_Kinds:

- - A_Signed_| nteger_Type_Definition
- - Returns Constraint_Kinds:
= A_Si npl e_Expr essi on_Range
S R T e LR T R R T
-| ER A_Modul ar_Type_Definition - 3.5.4
L~ | CR
-]CR Child el ements returned by:
-1 CR function Mbd_Static_Expression

function Mdd_Static_Expression
(Type_Definition : in Asis.Type_Definjtian)
return Asis. Expression;

- Type_Definition - Specifies the nodul ar_typeXdefinition to query
- Returns the static_expression follow ng the*reserved word "nod".

- Appropriate Type_Kinds:

- - A _Modul ar _Type_Definition

- - Returns El ement _Ki nds:

= An_Expr essi on

I o S
--| ER A_Fl oating_Poi nt_Definition - 3.5.7

- | CR

--|CR Child el ements returned by:
- | CR functions Digi ts/ Expression and Real _Range_Constr ai nt

I o
--| ER A _Deci mal _Fixed_Point_Definition - 3.5.9

- | CR

--| CR Child elenents returned by:

- | CR funeti-ons 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_Constrai nt

-- Appropriate Constraint_Kinds:
-- A Digits_Constraint

-- Returns El ement _Ki nds:

-- An_Expr essi on

_Ordinary_Fi xed_Point_Definition - 3.5.9

ild elenents returned by:
function Delta_Expression

3893
e

function Delta_Expression (Definition : in Asis.Definition)
return Asis. Expression;

-- Definition - Specifies the definition to query
-- Returns the static_expression follow ng the reserved word "del ta*-

- - 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 enent _Kinds:
= An_Expr essi on

function Real _Range_Constr ai nt
(Definition : in Asis. Definition) return Asis.Range_Constraint;

-- Definition - Specifies~t\tie definition to query
- - Returns the real _range/specification range_constraint of the definition.
-- Returns a Nil _Elleqent if there is no explicit range_constraint.

- - Appropri at e Type_Ki nds:

- - A_Fl oatinhg_Point _Definition

- - An_Ordi"nary_Fi xed_Poi nt _Definition
- - A.DeCi nmal _Fi xed_Poi nt _Definition

- - Appropriate Definition_Kinds:

- - A_Constraint

- - Appropriate Constraint_Kinds:
- A Digits_Constraint

== I‘\_Wi Ud_CUIISTT di LLLS

-- 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

F— RETUTNIS & 15t of the TaexX_subtype_def Tt om Subtype Tar K mamnmes 1 or
- - 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

Py
>

Constrained_Array_Definition 3.6

Q

CR
CR Child el ements returned by:

CR function Discrete_Subtype_Definitions
CR function Array_Conponent _Definition

function Discrete_Subtype_Definitions
(Type_Definition : iniAsis. Type_Definition)
return Asis..Refinition_List;

- Type_Definition - Specifies the array_type_definition to query

- Returns the list of Discrete_Subtype Definition elenents of a
-- constrained_array_definitiony_i)n their order of appearance.

- - Appropriate Type_Kinds:
= A Constrained_Array.Definition

- - Appropriate Formal _Type_ Kinds:
- - A_Formal _Const hai ned_Array_Definition

- - Returns Definit'hon_Ki nds:
- - A Di screte’ 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
A e e e T o e e e e e .
- - | 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_Definitionito query
- Returns the subtype_indication follow ng the reserved 'word "access".

- - Appropriate Type_Kinds:
- - An_Access_Type_Definition.

- - Appropriate Formal _Type_Kinds:
- - A Fornmal _Access_Type_Definition

- - Appropriate Access_Type_Ki nds:

- - A_Pool _Speci fic_Access_To_Variable
- - 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.Peflinition - Specifies the Access_Type_Definition to query

- Returns a list of paraneter_specification elenents in the formal part of the
- - ‘paraneter_profile in the access_to_subprogram definition.

== REUUrilie d I\li i_Ei EIIb‘IIl_Li ot I I’ liIE pali daifet er _pi UI’I i 1S ildb LLL%J I’UI Ilﬂi palrt.

-- 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.
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-- 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_Ki nds:
- - An_Access_To_Functi on
- - An_Access_To_Protected_Function

L - Returns Expression_Kinds:
- - An_l dentifier
- - A_Sel ect ed_Conponent

Child elements returned by:
function Subtype_Mark
function Subtype_Constrai-nt

function Subtype_Mark/ (Definition : in Asis.Definition)
return Asis. Expression;

- Definition -"Specifies the definition to query
- Returns thé subtype_nark expression of the definition.

L - Appropri)ate Definition_Kinds:

= A _Subt ype_| ndi cati on

- - A Discrete_Subtype_Definition

- - Appropriate D screte_Range_Ki nds:

- A Discrete_Subtype_I ndication

ol A-Drscrete—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 _Elenent 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 typefhaving

-] AN di scrimnants with default values is used, a Nl _Elerent is

--| AN returned by this function. Use the queries Subtype Mrk, and

- - | AN Correspondi ng_Nane_Decl aration [, and Correspondi*ng_First _Subtype]
--| AN to obtain the declaration defining the defaults.

I o S
--| ER A Constraint - 3.2.2

-- | ER

--| ER A_Si npl e_Expression_Range - 3.5

Child elenents returned by:
function Lower _Bound
function Upper_Bound

93993

function Lower_Boung-(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.

- - Appropri‘ate Constraint_Ki nds:
= A_Si'npl e_Expr essi on_Range

- - Appropriate Discrete_Range_Ki nds:
- - A _Di screte_Sinpl e_Expressi on_Range

== REUuUrilis Ei UIIb‘IIl_r\i ||u'§.

-- 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_Ki nds:
- - A _Discrete_Sinpl e_Expressi on_Range

- - Returns El enent _Ki nds:
An_Expressi on
R A Range_Attribute_Reference - 3.5

ild elements returned by:
function Range_Attribute

999
S

function Range_Attribute (Constraint : in Asis.Range_Constraint)
return Asis. Expression;

- Constraint - Specifies the range_attribute_reference or
= di screte_range attribute_reference to query

- - Returns the range_attribute_reference expression of the range.

L - Appropriate Constraint_Kinds:

- - A_Range_Attribute_Reference

- - Appropriate Discrete_Range_Ki\nds:

- - A Discrete_Range_Attribute_Reference

L - Returns Expression_Ki nds:

- - An_Attri but e_Reference

I o
- -| ER A Digits_Constraint - 3.5.9

L - | CR

--|CR Child el enents returned by:

- | CR functinon Di gits_Expression

- | CR funeti-on Real _Range_Constrai nt

I I o e . O U
A.Bel)ta_Constraint - J.3

ER
CR
CR\Chi | d el ements returned by:

- - J'CR function Del ta_Expression
CR functi on Real _Range_Constrai nt
AW a e
El

CR
--|CR Child el ements returned by:
CR function Discrete_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,
F=—— 1T el T order_of —appear ance.

L - 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;
Normal i zed : in Bool ean : = Fal se)
return Asis.Discrimnant_Associ ati on_ ki st;

-- Constraint - Specifies the discrimnant_constraint to query
- Nornalized - Specifies whether the normaliized formis desired

- Returns a list of the discrimnant_assotiation el enents of the
- - discrimnant_constraint.

-- Returns a Nil _Elenment_List if there are no discrimnant_association elenents.

-- An unnormal i zed |ist contains _only explicit associations ordered as they
- - appear in the programtext.* Each unnormalized association has a |ist of
- - discrimnant_sel ector_nane\el ements and an explicit expression.

-- A normalized |ist coptains artificial associations representing all

- - explicit associations./ It has a length equal to the nunber of

- - discrimnant_specifijcati on el ements of the known_di scriminant_part. The order

- of nornmalized assaciati ons matches the order of discrimnant_specification el enents.

- Each nornal j-zed associ ati on represents a one on one mappi ng of a

- - discrimnant_specification to the explicit expression. A nornalized

- - associ ati‘efif~has one A Defining_Nanme conponent that denotes the

- - discriminant _specification, and one An_Expression conponent that is the
- expl iei U expression.

L - Approepriate Constraint_Kinds:
- - A_Di scri m nant _Constrai nt

== nRELUr s I‘\bbULi dli un_r\i IIij.
-- 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 normalized or unnornalized

--| AN Di scrimnant _Association |list for an unconstrained record or derived

- - | AN subtype_i ndi cati on where the discrimnant_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.

A e e e e T T e e N S & ¥y e
--| ER A_Conponent _Definition - 3.6

- | CR

--|CR Child el ements returned by:

- | CR function Conponent _Subtype_| ndi cation

function Conmponent _Subtype_I ndi cation
(Conponent _Definition : in Asis.Conponent_Definition)
return Asis. Subtype_Indication;

L - Conponent _Definition - Specifies the Conponent_Definition to query
- - Returns the subtype_indication of the Conporient”_Definition.

L - Appropriate Definition_Kinds:
- - A_Conponent _Definition

- - Returns Definition_Kinds:
= A_Subt ype_I ndi cation

S e S\ T e e N e e ...
- -| ER A_Di screte_Subtype_Definitien - 3.6

- | ER A _Di screte_Range - 3.6¢1

- | ER

- | ER A _Di screte_Subtype ( ndication

-- | CR

--| CR Child el enents eturned by:

--| CR function Subtype_Mark

- | CR functi on.Subt ype_Constrai nt

- | CR

L -| CR A _Di screte\Si npl e_Expr essi on_Range

- | CR

--| CR Chil dwglenents returned by:

--| CR fwuncti on Lower _Bound

- | CR fuincti on Upper _Bound

- - | ER

I o
- 7[.LER A Di screte_Range_Attribute_Reference - 3.5

F - LCR

--]CR Child elements returned by:

--|CR function Range_Attribute

B I e 0 U U U Ut
--| ER An_Unknown_Di scrimnant_Part - 3.7 - No child elenents

B I e 0 U U U Ut
--| ER A_Known_Di scrimnant_Part - 3.7

--|CR

--|CR Child el ements returned by:

--|CR function Discrimnants

153


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E) © ISO/IEC

function Discrimnants (Definition : in Asis.Definition)
return Asis. D scrimnant_Specification_List;

-- Definition - Specifies the known_discrimnant_part to query

-- Returns a list of discrimnant_specification elenents, in their order of appearance.

-- Results of this query may vary across ASIS inpl ementations. Sone

- inplenentations normalize all nulti-name discrimnant_specification elenents into
- - an equi val ent sequence of single name discrimnant_specification elenents.

- - See Reference Manual 3.3.1(7).

L - Appropriate Definition_Kinds:
- - A _Known_Di scrim nant _Part

- - Returns Decl aration_Kinds:
- - A Di scrimnant _Specification

R A Record_Definition - 3.8

Q

ild elements returned by:
function Record_Conponents
function Inplicit_Conponents

functi on Record_Conponents (Definition : in Asis{(Definition;
I ncl ude_Pragnmas ¥ in Bool ean : = Fal se)
return Asis.Record_Conponent _Li st;

-- Definition - Specifies the record_definition or variant to query
- I nclude_Pragnas - Specifies whether ‘pragnas are to be returned

-- Returns a list of the conponents.;-and pragnas of the record_definition or
L- variant, in their order of appeéarance.

- - Declarations are not returned for inplenentation-defined conponents of the

- record_definition. See~Reference Manual 13.5.1 (15). These conponents are not
-- nornally visible to the-ASI S application. However, they can be obtained

L- with the query Inplieit_Conponents.

L - Appropriate Defi(niktion_Ki nds:
- - A_RecordsDefinition
- - A Vari ant

- - Returns Elément _Kinds:
= A_Pragma

= A Decl aration

- - A Definition

- - A C ause

- ~“Ret urns Decl arati on_Ki nds:
== I-\_WII}JUIIEII[_WL; al dl I UTl

-- 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

F— RETUTNS & 1St Of art— T mpHiTr T T prementaton-gef T med CoONMponent s of T 1Te
-- record_definition or variant. The Encl osing_El enent of each conponent is
- the Definition argunent. Each conponent is Is_Part_O _Inplicit.

-- Returns a Nil _Elenent_List if there are no inplicit inplenentation-defined
- - conponents or if the ASIS inplenentation does not support such
- inplicit declarations.

L - Appropriate Definition_Kinds:
- - A _Record_Definition
- - A Vari ant

- - Returns El ement _Kinds:
- - 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«<ef 'inplicit
| P decl arations such that elenents representing them can be easily
--| I P provided. An inplenentation can choose whet her or not to construct
I P and provide artificial declarations for inpldicitly declared el enents.
P
IP
1P

Use the query Inplicit_Conponents_Supported to determine if the
i npl enent ati on provides inplicit record conponents.

I o s
--| ER A _Nul |l _Record_Definition - 3.8 -xNo child el enents

A T e S e N e ...
--|ER A Variant_Part - 3.8.1

- | CR

L-|CR Child el ements returned bys

- | CR function Discrimnant_Direct_Nane

- | CR function Variants

function Di-scri m nant _Di rect _Nane
(Variant_Part : in Asis.Record_Conponent)
return Asis. Nane;

- - Var isant _Part - Specifies the variant_part to query

- - 'Ret'urns the Discrimnant_Direct_Nane of the variant_part.

== APpPI U}JIidlU WI’iIIiliUII_r\iIIu‘b.

-- 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 follow ng the reserved word "is"
-- and preceding the reserved word "when" of first variant, and those between
- follow ng variants.

L - 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 (Varianti™ in Asis.Variant)
ret UrnAsi s. El ement _Li st;

-- Variant - Specifies the yvariant to query

-- Returns the discreteschoice_list elements, in their order of appearance.
- - Choices are either an_expression, a discrete range, or an others choice.

L - Appropriate Defi(nition_Ki nds:
- - A Vari ant

- - Returns Elenent_Kinds:
= An_Expressi on
- - A_Definition

- - Retarns Definition_Kinds:
- - A _Di screte_Range
- - An_Ct her s_Choi ce

CR--------~-~-~-~-"~-~"~""~"--"--"--"-rororororosoooo o e e e e
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

F- RELUrTs the dicest O _subtl ype_i i Tar o o ow ng tne reserved worad new
-- 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 elements 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_|tem List;

- - Type_Definition - Specifies the type_defidition to query
- I nclude_Pragmas - Specifies whether pragrms are to be returned

- - Returns a |ist of declarations, representation clauses, and pragnes

-- in the visible part of the task eriprotected definition, in their order

- of appearance. The |ist does.not”include discrimnant_specification el enments of
- - the known_di scrimnant_part, \if) ‘any, of the protected type or task type

-- declaration.

- Returns a Nil _Elenment_kinst” if there are no itens.
L - Appropriate Definitioen/Kinds:

- - A _Task_Definition

- - A Protected_ bPefinition

- - Returns El epent) Ki nds:

= A_Pr agna

- - A Declaration
- - A_.Clause

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

- - Def

- Ret

- pri

- - Ret

function Is_Private_Present
in Asis.Definition)

(Definition :

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)

vate part.

urns Fal se for any unexpected El ement.

L - Expected Definition_Kinds:

A Task_Definition
A Protected_Definition

return Bool ean;

-- Returns False for any definition without a private part.

inition - Specifies the definition to query

A e T e N e e S T R e N o e e e e e e ..
--| ER A_Formal _Type_Definition - 12.5

-- | ER

--| ER A_Formal _Private_Type_Definition 12.5.1 No child elenents

- | ER A Formal _Tagged_Private_Type_Definitien 12.5.1 No child el enents

- | ER

--| ER A_Formal _Derived_Type_Definition

--|CR Child el ements returned by:

- | CR function Subtype_Mark

A e e )\ T T e
--| ER A_Formal _Di screte_Type_Defi-ni tion 12.5.2 No child elenents

--| ER A_Formal _Si gned_| nt egeg_Type_Definition 12.5.2 No child el enents

--| ER A_For mal _Modul ar _TypewDefinition 12.5.2 No child elenents

L -| ER A_Formal _Fl oating_Point_Definition 12.5.2 No child el enents

--| ER A_For mal _Ordi nary( FyXed_Poi nt _Definition 12.5.2 No child elenents

- | ER A_For mal _Deci malk, Fixed_Poi nt _Definition 12.5.2 No child el enents

I I o R N
--| ER A_Formal _Uneonstrai ned_Array_Definition 12.5.3

- | CR

--| CR Child el€ments returned by:

--| CR funcbi'eh | ndex_Subt ype_Definitions

- | CR functi on Array_Conponent _Definition

O I o T . T
- - | ER ANFermal _Constrai ned_Array_Definition 12.5.3

- | CR

- - | €R\Chi | d el ements returned by:

- 71.CR function Discrete_Subtype_Definitions

F - LCR function Array Conponent Definition

B T o 0
--| ER A_Formal _Access_Type_Definition 12.5.4

--|CR

--|CR Child el ements returned by:

--|CR function Access_To_Object_Definition

--|CR function Access_To_Subprogram Paraneter_Profile

--|CR function Access_To_Function_Result_Profile

end Asis.Definitions;
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.- An_

Expressi on and An_Associ ation el enents.
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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

Cor respondi ng_Fi rst_Subtype or Correspondi ng_Parent_Subtype declarati 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_Int should be returned. The "unw ndi ng" shoul d

not occur. The type declaration for either My_Int\or Int should not be returned.

Returns a Nil _Elenent if the argunent Expression does not represent an Ada
expression having an Ada type, including the foll ow ng classes:

- Nami ng expressions that name packagesa‘subprogranms, tasks, etc. These
expressions do have a Correspondi ng_Nanme_Definition and a
Cor respondi ng_Nane_Decl arati on. Although task objects do have
a type, this query is limted, .gn purpose. Thus, when a nam ng
expression is given to this query (for packages, subprograns,
tasks, etc.), this query widNyeturn Nil_Elenent. As the
Application Note bel ow indi‘cates, if any further information
i s needed, the el enent should be queried by
Cor r espondi ng_Name_Defd.nirti on or Correspondi ng_Name_Decl arati on,
whi ch shoul d eventualTysreturn an A Task_Type_Decl aration el enent.

- When An_ldentifier “El ement representing an attribute designator is passed
as the actual to this query.

- The Actual _fParanet er Expression from A Pragma_Argunent _Association for a
Pragnma may~o0# may not have a Correspondi ng_Expressi on_Type.

- An_Attribute_Reference El ement also may or may not have a
Cor respondi ng_Expr essi on_Type;

- An_enuneration_aggregate which is a part of enumeration_representation_clause.

Returns a Nil _Elenent, if the statically determ nable type of Expression is a
¢l ass-wi de type, or the Expression corresponds to an inner sub-aggregate in

mul t1-dr nensi onal_array aggr egat es.

AN Application Note:

AN

AN If the returned declaration is Nil, an application should make its own

AN anal ysi s based on Correspondi ng_Nanme_Definition or

AN Correspondi ng_Name_Decl aration to get nore information about the argunent,
AN including the static type resolution for class-w de expressions, if needed.
AN Use Encl osing_El ement to determine if Expression is from pragma argunent
AN association. If for such an expression, Correspondi ng_Nanme_Definition

AN raises ASIS Failed (wth 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 enent

- - A Decl aration

- -| ER An_Integer_Literal - 2.4 - No child elenents
--| ER A Real _Literal - 2.4 - No child elenents
L-|ER A String Literal - 2.6 - No child elenents
L - | ER
--| ER A string i mage returned by:
- | ER function Val ue_l mage
- 17.2  function Value_Image
function Value_l nage (Expression : in Asis.Expression) return Wde_String;
- - Expression - Specifies the expression to query

-- Returns the string i mage of the value of the string, <int'eger, or real
-- literal.

- For string literals, Value will return the quotesvaround the string
-- literal, these quotes are doubled, just as any'quote appearing enbedded in
-- the string literal in the programtext.

- - The formof nunbers returned by this query“may vary between inpl enentors.
-- I nplenentors are encouraged, but not required, to return nunmeric literals
- - using the sanme based or exponent formused in the original conpilation text.

L - Appropriate Expression_Kinds:
- - An_I nteger_Literal

- - A Real Literal

- - A String_Literal

- | ER An_l dentifier - 4.1 - No child elenents
- - | ER An_Oper at or _Synbol - 4.1 - No child elenents
--| ER A_Character_Li terat - 4.1 - No child elenents
--| ER An_EnunerationiLiteral - 4.1 - No child el ements
-- | ER

--| ER A string ifmage returned by:

- - | ER f unction-Nane_| nage

- - | ER

- - | ER Senant.'c el ements returned by:

--| ER fwunction Correspondi ng_Nane_Definition

- | ER fudncti on Correspondi ng_Nanme_Defi nition_Li st

- | ER function Correspondi ng_Nane_Decl arati on

17 2 fiinectin Aaman lmmann
= " R LA ABAYAYAYA NI I\Iulll\’_lllluu\f
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 names 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

-- particular scope. This is because these subtypes are Is_Part_O _Inplicit
-- declarations that do not formpart of the physical text of the oriainal

ISO/IEC 15291:1999(E)

- conpilation units. Sonme applications may wish to carefully separate the nanes
- - of declarations fromthe names of Is_Part_O _Inplicit declaration when
L - creating synbol tables and other nane-specific | ookup nechanisns.

- The case of names returned by this query may vary between inpl enentors.
-- I nplenentors are encouraged, but not required, to return nanes in the
- - sane case as was used in the original conpilation text.

L - Appropriate Expression_Kinds:
- - An_l dentifier

= An_CQper at or _Synbol

- - A Character_Literal

- - An_Enuneration_Literal

in Asis. El emefit/;
W t hi n_El enent in Asis. El enent;
Inplicitly i n Bool ean. = Fal se)
return Asis. Name_List;

functi on References (Nane

- - Nane - Specifies the entity to query
L- Wthin_Element - Specifies the limts for>the query which is linmited
- - to the Elenent and its\children.

-- If the Inplicitly argument is True:
= Returns all usage references of\(the given entity nade by both explicit
- - and inplicit elements within-the given linmts.

-- If the Inplicitly argument iswFalse:
= Returns all usage references of the given entity nade only by explicit
- - elements within the given linmts.

- - Returned references are”in their order of appearance.

- Appropriate Elenent Kinds:
= A_Def i ni ng-Nane

- - Returns El emefi"Ki nds:

= An_Expression

-- May raise ASIS Failed with a Status of (bsol ete_Reference_Error if the
-- argunent{is part of an inconsistent conpilation unit.

function Is_Referenced (Nane
W't hi n_El enmrent
Inplicitly
return Bool ean;

-- Nane - Specifies the entity to query
-- Wthin_Element - Specifies the limts f
-- to the Element and its

in Asis.El enent;
in Asis.El enent;
in Bool ean : = Fal se)

or the query which is linited
chil dren.
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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
-- argunent is part of an inconsistent conpilation unit.

function Correspondi ng_Narme_Definition (Reference : in Asis.Expression)
return Asis. Defining_Nang;

-- Reference - Specifies an expression to query

-- Returns the defining_identifier, defining_character_literal,
- - defining_operator_synbol, or defining_programunit_nane fromithe
- declaration of the referenced entity.

- - Record conponent references return the defining nangfof 't he

- - record discrimnant or conponent_decl aration. For<references to inherited
= decl arations of derived types, the Correspondi ngsNarme_Definition returns

- - the defining name of the inplicit inherited decharation.

-- - References to inplicit operators and inherited subprograns will return
= an |s_Part_O _Inplicit defining name for the ‘operation. The

- - Encl osi ng_El enent of the nane is an inplikit declaration for the

= operation. The Enclosing_El ement of the“declaration is the associated
- - derived_type_definition.

-- - References to formal paraneters given in calls to inherited subprograns
- - will return an Is_Part_O _Inplisgit defining nane for the
- - Par anet er _Speci fication from-the'inherited subprogram specification.

-- - References to visible conponents of instantiated generic packages will
= return a nane fromthe expanded generic specification instance.

- - - References, within expanded generic instances, that refer to other
- - components of the §ameg, or an enclosing, expanded generic instance,
= return a nane fr.emthe appropriate expanded specification or body
- - i nst ance.

-- In case of repamng, the function returns the new nane for the entity.
-- Returns a/NV_Elenent if the reference is to an inplicitly declared

- - el enent «f.0r which the inplenentation does not provide declarations and
- - defining{nane el enents.

-- Returns a Nil _Elenent if the argunent is a dispatching call.

-~ The Encl osing_Elenent of a non-Nil result is either a Declaration or a
[ - St at enent .

-- Appropriate Expression_Kinds:
-- An_l dentifier

-- 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 constyuct
and provide artificial declarations for inplicitly decl aredCelenents.

ADVVPOVDAOVOOVDVDVOOOVVDOVDVOOVONODVDOOOVDVOVOOVOOVVVODOOOVDVN VUUVUVUVUVUVUUUUVTUUUUUTUVUVUUUOUTUTTUTUTUT

I npl ement ati on Requi renments:

Rai ses ASI S | nappropriate_Element, with a Status of Aalue_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 pragma)\(Reference Manual, 2.8(10));
pragma Shoul d_| _Check ( Real hy" => Yes );
In this exanple, both the nanmes Real |y 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 tthat 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 | _Amgnored (Foof);
The "Foof" éxpression is An_ldentifier but raises this exception
i f passed. t0) Correspondi ng_Name_Definition if the pragma was ignored
or unprgcessed.
Rai se$~ASI S_| nappropriate_El ement, with a Status of Value_Error, if passed
a pontion of a pragma that is an anbi guous reference to nore than one
enbi'ty. For exanple,

pragma Inline ("+"); -- Inlines all "+" operators

Tha " L' _ovnracciaon o Ao
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.
F——Tme st W —atrmost—at ways Tiave da Tergtin Oor one. e except Tom to TS
-- is the case where an expression in a pragnma i s anbi guous and reference
- nore than one entity. For exanpl e,

= 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 ement _Kinds:
- - 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 naned by the given
- reference. The result is exactly the sane as:

= Result := Correspondi ng_Nane” Definition (Reference);
- - if not Is_Nil (Result) then

= Result := Encl osi ng_El enent (Result);

- - end if;

- - return Result;

- See the comments for\Correspondi ng_Nane_Definition for details.
-- The result is eithen‘a Declaration or a Statement. Statenments result
-- fromreferences(f@-Statenent |abels, |oop identifiers, and block identifiers.

- - Appropri at e -Elenent _Ki nds:
- - An_Expressi on

- - Appropri‘ate Expression_Kinds:
= AnJ)l'dentifier

- - An_CQper at or _Synbol

- - A Character_Literal

- - An_Enureration_Literal

== RETUT IS Ei ﬁllb'lll_r\i ||u'§.
-- A Decl aration
-- A St at enent

-- 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
F- el elents, the T T gritimost aot Fror-serected_conmponent cerefents, or thne T T gritimost

-- tick for attribute_reference el enents).

- - Returns the operator_synbol for infix operator function calls. The infix
- formA + Bis equivalent to the prefix form"+"(A B).

L - 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)

L - 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,
L- in their order of appearance.

L - Appropriate Expression_Kinds:
- - An_| ndexed\€onponent

- - Returns Elenent_Kinds:
= An_ExQressi on

A=Slice - 4.1.2

Q

CR

CR'Child el ements returned by:
CR function Prefix
\ W a4
CR

Irl.llll.l I UTT Di I LC_Rdlygre
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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

L - Returns Expression_Kinds:

- - An_l dentifier

= An_CQper at or _Synbol

- - A Character_Literal

- - An_Enuneration_Literal

function Attribute_Designator_Ildentifier
(Expression : in-Asis. Expression)
return Asis)Expression;

- Expression - Specifies an attribute_reference expression to query

-- Returns the iddentifier of the attribute_designator (the construct to the
-- right of the Yightnost tick of the attribute_reference). The Prefix of
- the attridute reference can itself be an attribute_reference as in

- - T BASE' RERST where the prefix is T BASE and the attribute_designator nane
-- is FIRST.

- - Attwisbut e_desi gnator reserved words "access", "delta", and "digits" are treated
- Aas 'An_ldentifier.

L - ~“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

F—— RETUT NS (e static exXpr BSSTONS assoc ated W tIT T1TE Upli Orial ar garent or thne
-- attribute_designator. Expected predefined attributes are A'First(N),
-- A Last(N), A Length(N), and A Range(N).

-- Returns a Nil _Elenment_List if there are no argunents.

L - 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 enent _Kinds:
- - An_Expr essi on

| npl enent ati on Perm ssi ons:

his query returns a |list to support inplenmentatyon-defined attributes
hat may have nore than one static_expression.

TUVTVT
- o

function Record_Conponent _Associ at.i 0nhs
(Expression : in AsisvExpression;
Nor mal i zed~:"i n Bool ean : = Fal se)
return Asis.,Associ ation_List;

- Expression - Specifies an\aggregate expression to query
- - Nornalized - Specifies~whether the nornalized formis desired

-- Returns a list of the._record_conponent_associ ation el enents of a record_aggregate
- or an extension_agghegate.

-- Returns a Nl ~Ehefrent _List if the aggregate is of the form (null record).

- An unnornekinzed |ist contains all needed associations ordered as they
- - appear insthe programtext. Each unnornalized association has an optional
-- list of ditscrim nant_sel ector_nane el enents, and an explicit expression.

-- A nornulized list contains artificial associations representing all
- - needed conponents in an order matching the decl aration order of the
- - needed conponents.

== Ecll..il Mot IIl:li I Ldl,lI dbbULi al I Ul TEPIESEIt S a4 U Ul UTITE Ilﬂppi "y UI’ d

-- 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_Kinds:
-- 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

L-|IP If so, this query will return |Is_Normalized associations even if

--| 1P Normalized is False, and the query

L -| | P Record_Conponent _Associ ati ons_Normalized will return True.

function Extension_Aggregate_Expression
(Expression : in Asis.Expression)
return Asis. Expression;

- Expression - Specifies an extension_aggregate expression to guefy

- 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 enent _Kinds:
- - An_Expr essi on

function Array_Conponent _Associ at;i ons
(Expression : in Asis. Expression)
return Asis.,Associ ation_List;

- - Expression - Specifies ansarray aggregate expression to query

-- Returns a list of the-Acfay_Conponent _Associations in an array aggregate.
- - Appropriate Expressijon_Ki nds:

= A _Posi tiondl~Afray_Aggregate

- - A_Named_Array_Aggregat e

- Returns Associ ation_Ki nds:

= An_Argday_Conponent _Associ ati on

- - | AN Appl i)cati on Note:

L - | AN

- - | ANUWAi | e positional _array_aggregate el enents do not have

- - J’AN ‘ar r ay_conponent _associ ation el enents defined by Ada syntax, ASIS treats
- /AN A _Positional _Array_Aggregate as if it were A Naned_Array_Aggregate.

== i AN Iil& AlT_ArT ay_uuupuuulll_/—\:§ut.i al I UTT Ei CIENt S 1T et ul Ildl,lI V\Ii i i iIClVE

--| AN Array_Conponent _Choices that are a Nil _Elenment_List for all positional
--| AN expressions 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

F—— 1 The ASSOCT at T om 175 1 Tonma nalfed_drrdy__aggregdl €.

-- - 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_Qthers_Choice if the association is an others
- - choi ce (others => expression).

-- - Returns a Ni|_Elenent_List otherw se.

- - Appropriate Associ ation_Kinds:
- - An_Array_Conponent _Associ ati on

- - Returns El ement _Kinds:

- - 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.Assoeiation)
return Asis. Expressi-on_Li st;

- - Associ ation - Specifies the*conponent association to query

-- | f the Association argunent is froman unnornalized |ist:

-- - |If the Association\is a naned conponent associ ati on:

= o Returns the(cemponent_choice_list order of appearance. The choices are

- - either Ansldentifier elements representing conponent_sel ector_nanme el ements, or
- - a singl e~<An) O hers_Choi ce el ement.

= o The Enclosi ng_El ement of the choices is the Association argunent.

-- - | f bhe Association is a positional conponent association:

- - o~Returns a Ni | _El enment _List.

- ~“Df the Association argunent is froma Nornalized |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.
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-- Appropriate Association_Ki nds:

A _Recor d_Conponent _Associ ati on

Ret urns El enent _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 hers_Choice

© ISO/IEC

functi on Conmponent _Expression (Association : in Asis.Association)
return Asis. Expression;

Associ ation - Specifies the conponent association to query

Returns the expression of the record_conponent _association or
array_conponent _associ ati on.

The Encl osing_El ement of the expression is the Association argunment.

Nornmalized lists contain artificial ASIS An_Associ ation_ ‘elenents that
provi de one fornmal A Defining_Nane => An_Expression pair)per
association. These artificial associations are |s_Noyndlized. Their
conponent An_Expression el ements are not |s_Nornmal ized.

Appropri ate Associ ati on_Ki nds:
A_Recor d_Conponent _Associ ati on
An_Array_Conponent _Associ ati on

Ret urns El enent _Ki nds:
An_Expressi on

function Formal _Paranmeter (Association : in Asis.Association)
return Asis. El enent;

- - Associ ation - Specifies the association to query

If the Associ ati(on~argunent is froman unnornalized |ist:
- If the AssaclLation is given in nanmed notation:

Ret urns™Am_l dentifier representing the fornal _paraneter_sel ector_nane,
generj'ef ormal _paranet er_sel ector_name, or pragma_argument_identifier.

The=Encl osi ng_El ement of the An_ldentifier element is the Association
argument .

J If the Association is given in positional notation:

Returns a Ni|l _El enent.
If the Association argunent is froma Nornalized |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 enent

= 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 _Parameter (Association : in Asis.Association)
return Asis. Expression;

- Associ ation - Specifies the association to query
-- |f the Association argument is froman unnormalized |ist$
-- - Returns An_Expression representing:
- - o the explicit_actual _parameter of a paraneterc¢association.
- - 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_Expressionis the Association argunent.
-- |f the Association argument is from@a /Normalized |ist:
-- - |If the Association is given exphicitly:
- - 0 Returns An_Expression representing:
- - + the explicit_actuatparanmeter of a paraneter_association.
- - + the explicit_géneric_actual _paraneter of a generic_association.
- - o The Encl osi ng\El'ement of An_Expression is the Association argunent.
- - |If the AssoCi-ation is given by defaul t:
- - 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
X 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 enent _Ki nds:
- - An_Expr essi on

function Discrimnnant_Sel ect or _Nanes
(Association : in Asis.Discrimnant_Association)
return Asis. Expression_List;

- - Association - Specifies the discrimnant association to query
-- | f the Association argument is froman unnormalized |ist:
-- - |If the Association is a named discrin nant_associ ati o

- - 0 Returns a list of the An_ldentifier discrinmnantisel’ector_nane el enents in order
- - of appearance.

= o The Encl osing_El ement of the nanes is the Asseciation argunent.
-- - |If the Association is a positional discrimhnant_association:

- - o Returns a Ni|l _El ement _List.

-- |f the Association argunment is froma Normalized |ist:

- - Returns a list containing a single A Defining_Narme el enent representing
- - the defining_identifier of the discrininant_specification.

-- - The Encl osing_El ement of the/A Defining_Name is the
= di scrim nant_speci fi cation.

- - Normalized lists confainh artificial ASIS An_Association el enents that
- - provi de one formal (A Defining_Name => An_Expression pair per

- - associ ation. These-artificial associations are |s_Normalized. Their
- - component A _Defikni/ng_Name el enents are not |s_Nornalized.

- - Appropriate ASsoci ation_Ki nds:
- - A Di scfivm’nant _Associ ati on

- Returns ¢El'enent _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

F—— T The ASSOoCTat T om_ar gumment 1S TonT am unmor mat T Zed— 15t

- - 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 Normalized |ist:
-- - |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 Associ ation\argunent.
- - |If the Association is given by defaul t:
= 0 Returns An_Expression representing:

= + the correspondi ng defaul t _expression of the {s_Nornalized
- - A _Di scrim nant _Associ ati on.

- - o The Encl osing_El ement of the An_Expression'€l enent is the
= di scrim nant_specification that contai ns<the default_expression.

- - Normalized lists contain artificial ASKHSYAn_Associ ation el enents that
- - provi de one formal A Defining_Name =>“n_Expression pair per

- - association. These artificial associations are |s_Nornalized.

= Artificial associations of defaulit\associations are

- - | s_Def aul ted_Associ ation. Theinl_conponent An_Expression el ements are
- - not |Is_Normalized and are not ('s' Defaul ted_Associ ati on.

- - Appropriate Association_Ki ndss
- - A Di scrimnant _Association

- - Returns El enent _Ki nds:
- - An_Expr essi on

functionds_Nornalized (Association : in Asis.Association) return Bool ean;

- - Assactation - Specifies the association to query

- - ‘Ret'urns True if the association is a normalized, artificially created

- ~~associ ation returned by the queries D scrimnant_Associations,

== COCTICT I C_ACL uai _rdi't, kA:li i _otdl Clierit _Fdl dllet €1 5,

-- 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
(ASSOCTat T om T 1T AST S, ASSOCT at T on) T et urm Bootearm,;

- - Association - Specifies the association to query

-- Returns True if the association is a normalized, artificially created

- - association returned by the queries D scrimnant_Associations,

- - Generic_Actual _Part, Record_Conponent_Associ ati ons,

- Call _Statenment _Paraneters, or Function_Call_Paraneters where

-- Nornmalized => True (or the operation returns default associations evep~if
- Nornalized => Fal se) and the association contains a default expressjion.
-- A default 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 ement.
- - Expected Associ ati on_Ki nds:

- - A_Par anet er _Associ ation
- - A Generic_Association

- -| AN Appl i cation Note:

L - | AN

- | AN Al ways returns Fal se for discrimnant associ atibons. Defaul ted

- -| AN di scrimnant associations occur only when the discrimnant constraint is
- | AN conpl etely missing froma subtype indication. Consequently, it is not
--| AN possible to obtain a (normalized) discrilminant constraint list for such
- - | AN subtype indications. Al ways returns FalPse for conponent associations.

- - | AN Aggr egat es cannot have defaul ted conponents.

function Expression_Parenthesized (Expression : in Asis.Expression)
return Asis. Expression;

L - Expression - Specifies the parenthesized expression to query

- - Returns the expression within the parenthesis. This operation unwi nds only
- - one set of parenthesis at a time, so the result may itself be
- A Parent hesj-zed’ Expressi on.

- A ParentheSi~zed_Expressi on kind corresponds only to the (expression)

-- alternativve in the syntax notion of primary in Reference Manual 4.4. For

- exanpl\e, ‘an expression of a type_conversion is A Parenthesized_Expression only
- if it=i's simlar to the formsubtype_mark((expression)) where it has at |east
- onerset of its own parenthesis.

L ~“Appropri ate Expression_Kinds:

== A_Fdal CTit ;Iﬁbi Lelj_l:)\pl Ebbi UTT

-- 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

F- REUUTTIS Fal se T00 ally unexpect ed &l elferit .

- - For exanpl e,

= Foo (A, B); -- Returns TRUE
- - "<" (A B); -- Returns TRUE
- - ... A<B ... -- Returns FALSE

L - 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 _Elenent if the:

-- - function_prefix denotes a predefined eperator for which the inplenentation
= 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 cahl\

- | f function_prefix denotes an attribute_reference, and if the correspondi ng
-- attribute is (re)defined by an attribute definition clause, an inplenentation
- i s encouraged, but notgsmequired, to return the definition of the corresponding
- - subprogram whose nane-iswsed after “use” in this attribute definition

- clause. If an implementation cannot return such a subprogram definition, a

- Nil_Element should be refurped. For an attribute reference which is not

L- (re)defined by an attribGte, definition clause, a Nil_Element should be returned.

- Appropriate Expression_Kinds:

- A_FunctionCall

- Returns Declaration_Kinds:

- Not_A\ Declaration

- A_Runetion_Declaration

- _A\Function_Body_Declaration

- .~ "A_Function_Body_Stub

--“)A_Function_Renaming_Declaration

== A_FUl ILLiUI 1_Irstar IlidLiUI 1

-~ 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
--|1P artificial inplicit declarations for predefined operators.

© ISO/IEC

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
- - Nornalized - Specifies whether the nornalized formis desired

- Returns a list of paraneter_association el enents of the call.
- Returns a Nil _Elenent_List if there are no paraneter_associ‘ation el enents.

-- An unnornalized list contains only explicit associatiohs)ordered as they
- - appear in the programtext. Each unnornalized associati’on has an optional
- fornal _paraneter_sel ector_nane and an explicit_actdal “paraneter conponent.

-- A nornalized list contains artificial associations representing all

-- explicit and default associations. It has a lefngth equal to the nunmber of

L - paraneter_specification el enents of the forrmah part of the

- - paraneter_and_result_profile. The order of\nornalized associations nmatches
- the order of paraneter_specification elepents.

- Each nornalized associ ation represents a one on one mappi ng of a

- - paraneter_specification el enents tocthe explicit or default expression.

- A nornalized associ ation has one<A_Defini ng_Nane conponent that denotes the
- - paraneter_specification, and one( An_Expression conponent that is either the
- explicit_actual _paraneter or ¢a default_expression.

- If the prefix of the call(denotes an access to a function inplicit or

-- explicit deference, nornmali‘zed associations are constructed on the basis
- of the fornal _part of the'paraneter_and_result_profile fromthe

- - correspondi ng access(t o subprogram definition.

-- Returns Ni | _Elenent /for normalized associations in the case where
- the called funefion can be determ ned only dynam cally (dispatching
-- calls). ASIS c€afnot produce any neaningful result in this case.

- - The exceptDon ASIS_ | nappropriate_El enent is raised when the function
-- call iscamnattribute reference and Is_Nornalized is True.

L - Appropriat e Expression_Kinds:
- - A _Function_Cal |

-~ Returns El ement _Ki nds:
- - A Par anet er _Associ ation

| npl enent ati on Requirenents:

Nor nal i zed associations are |Is_Nornalized and Is_Part_O _Inplicit.

| npl enent ati on Perm ssi ons:

An inplenmentation may choose to always include default paraneters inits

R
R
R
R
R Nornal i zed associ ations are never |s_Equal to unnornalized associ ations.
P
P
P
P 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”

L- 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"
L- 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  fumotion Membership_Test_Expression

function Membership_Test_Expression (Expression : in Asis.Expression)
return Asis.Expression;

L-(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

F——RETUT IS tEe range o oW g the Teserved words T m—or ot T —fTomthe
- - nmenbership 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 nmenbership test operatien to query

- - Returns the subtype_mark expression follow ng the reserved words "in" or
L- "not in" fromthe nmenbership test.

L - 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/O _Qualified_Subtype_Mark
(Expression : in Asis.Expression)
return Asis. Expression;

- - Expressifons - Specifies the type conversion or qualified expression to query.

- - Returns’the subtype_mark expression that converts or qualifies the
- - expr.ession.

L £ _Appropri ate Expression_Kinds:

| - A _Type Conversion

-- A _Qual i fi ed_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

ISO/IEC 15291:1999(E)

RETUT IS THE EXPressI oM Delr My CONVerted—or_qguat T ed:

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. ¢ ndication;

Expression - Specifies the allocator expression to query
Returns the subtype indication for the object being, ahl ocated.

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 Expressi on_Ki nds:
An_Al | oclatyjon_From Qual i fi ed_Expression

Ret urns EXpre€ssi on_Ki nds:
A Qualified_Expression
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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 _statenent _identifier elenments (A _Defining_Nanme el enment's) that
- define the | abels attached to the statenent, in their order of appearance.

- Returns a Nil_Element_List if there are no | abels attached tosthe statenent.
- - The Encl osing_El enent of the A Defining_Nane el enents is the)statenent.

- - Appropriate El enent_Kinds:
- - A St at enent

- - Returns Defining_Nane_Ki nds:
- - A Defining_ldentifier

function Assignment_Variabl e_Nanme (Statenment : in Asis.Statenent)
return Asis. Expression;

- - Statenent - Specifies the assi‘gnment statement to query
-- Returns the expression that nanes the left hand side of the assignnent.

- - Appropriate Elenent_Kinds:
= A St at enent

- - Appropriate Statenent_Kinds:
- - An_Assi gnirent _St at enent

- - Returns Elenent_Kinds:
- - An_EBExpr-essi on

function Assignnment Expression (Statenent : 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;
rncrude_Fragiras . T Bootream T = Fat SE)
return Asis. Path_List;

- - St atenment - Specifies the statenent to query
- I nclude_Pragmas - Specifies whether pragmas are to be returned

-- Returns a |ist of the execution paths of the statement, in
- their order of appearance.

- - The only pragmas returned are those preceding the first alternative/,n
- a case statenent.

- - Appropriate Statenent_Kinds:

- - An_| f_Stat enment

- - A _Case_St at enent

- - A Sel ective_Accept _St at enent

- - A Timed_Entry_Cal | _Statenent

- - 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 (Pathv: in Asis.Path)
retarn Asi s. Expressi on;

- - Path - Specifies the execution path to query

- Returns the condition gxpression for an |F path or an ELSIF path.
- - Appropriate Path_Kinds:

L - An_If_Path

= An_El si f _Pdt-h

- - Returns El epent) Ki nds:
= An_Expressi on

fluncti on Sequence_Of _Statenents (Path :in Asis. Path;
lnclude Pragmas - in Roolean - = False)

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;

- - St atenent - Specifies the case statenent to query

- Returns the expression of the case statement that determ nes which
- execution path is taken.

- Appropriate El ement_Kinds:
= 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 (Pathy\“in Asis.Path)
return Asis. El enent _Li st;

-- Path - Specifies the case_statenent_alternati've 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  fumotion Statement_ldentifier

function Statement_Identifier (Statement : in Asis.Statement)
return Asis.Defining_Name;

H-(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;
- Statenent - Specifies the statenent to query
- Returns True if the name of the accept, loop, or block is repeated after
- the end of the statement. Al ways returns True for |oop or block
- statements since the name is required.
- Returns Fal se for any unexpected El enent.
- Expected Statenent_Kinds:
- A Bl ock_St at enent
- A _Loop_St at enent
- An_Accept _St at ement
- 18.11 function While_Condition

function Wiile_Condition (Statement : in Asis.Statepent)

return Asis. Expression;

- Statenent - Specifies the |oop statement to query
- Returns the condition expression associated wth the while |oop.
- Appropriate Element_Kinds:
- A St at enent
- Appropriate Statenent_Kinds:
- A_Whi | e_Loop_St at enent
- Returns El ement _Ki nds:
- An_Expr essi on

function For_loop_Paranet er_Specification (Statement : in Asis.Statenent)
return Asis. Declaration;

St at enment - Specifies the |oop statement to query
Ret urns”t he decl aration of the A Loop_Paraneter_Specification.

Appropri ate Statenment _Ki nds:
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 _statenents and any pragnmas fromthe | oop_statenent,
L- 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 ement _Kinds:
- - A _Pragma
= A St at enment

function Is_Declare_Block (Statement : in Asis.Statengnt) return Bool ean;

- - Statenent - Specifies the statement to query

-- Returns True if the statenent is a block_statenent and it was created with
- - the use of the "declare" reserved word. The)présence or absence of any
- - declarative_itemelenents is not rel evant.

-- Returns False if the "declare" reserved«word does not appear in the
- bl ock_statenent, or for any unexpected-El enent.

L - Expected Statenent_Kinds:
- - A_Bl ock_St at enent

function Bl ock_Declarative_ltens
( St at emrent : in Asis.Statenent;
I nckude_Pragnmas : in Bool ean : = Fal se)
retur/n Asis.Declarative_ltemList;

- - St atenent - Specifies the block statement to query
- - I ncl ude \Bragnmas - Specifies whether pragnas are to be returned

-- Returns”a list of the declarations, representation_clause el enents, pragnas,
- - and,use_cl ause el enents in the declarative_part of the block_statenent, in their
- - Order of appearance.

L-~Retyurns a Nil Flenent list if there are no declarative itens

-- Appropriate Statement_Kinds:
-- A Bl ock_St at enent

-- Returns El erent _Ki nds:
-- A _Decl aration

-- A _Pragma

-- A_C ause
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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 |ist of the statements and pragmas for the block_statenent, in
- their order of appearance.

- - Returns a Nil _Elenment_List if there are no statements or pragnmas. This
-- can only occur for a block_statenment obtained fromthe obsol escent query
L - Body_Bl ock_Statenment when its argunment is a package_body

-- that has no sequence_of _statenents.

- - Appropriate Statenent_Kinds:
- - A Bl ock_St at enent

- - Returns El enent _Kinds:
= A Pragma
= A St at ement

function Bl ock_Exception_Handlers (Statenent : inJAsis.Statenent;
I ncl ude_Pragnas : in Bool ean : = Fal se)
return Asi s?Exception_Handl er_Li st;

- - St atenment - Specifies the block statenent to query
- - I nclude_Pragmas - Specifies whether prédgnes are to be returned

-- Returns a |ist of the exception_handler elenments of the block_statement, in their
- order of appearance.

- - The only pragmas returned are.those follow ng the reserved word "exception”
- and preceding the reserved word “when™ of ffirst 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:

ISO/IEC 15291:1999(E)

-- Not _An_Expr essi on
-- An_ldentifier
-- A_Sel ect ed_Conponent
--18.19 function Exit_Condition
function Exit_Condition (Statement : in Asis.Statenent)
return Asis. Expression;
- Statenent - Specifies the exit statement to query
- Returns the "when" condition of the exit statement.
- Returns a Nil _Elenment if no condition is present.
- Appropriate Statenent_Kinds:
- An_Exi t _St at ement
- Returns El ement _Ki nds:
- Not _An_El enment
- An_Expressi on
- 18.20 function Corresponding_Loop_Exited
function Correspondi ng_Loop_Exited (Statement : in Asis. Statenent)
return Asis, Statenent;
- Statenent - Specifies the exit statenment to{guery
- Returns the | oop statenment exited by the exi't statenent.
- Appropriate Statenent_Kinds:
- An_Exi t _St at ement
- Returns El ement _Ki nds:
- A _Loop_St at ement
- A_Whi | e_Loop_St at enent
- A _For _Loop_St at ement
- 18.21  function Return_Expression
function Return-Expression (Statement : in Asis.Statenent)
return Asis. Expression;
- Statenent ¥ Specifies the return statement to query
- Returgs\the expression in the return statenent.
- Retwurns a Nil _Elenment if no expression is present.
£_Appropriate Statenent_Kinds:
- A Return Statenent
-- Returns El ement _Ki nds:
-- Not _An_El enment
-- An_Expressi on
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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
F- Slal ellelt .

- - 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;

- Statenent - Specifies the goto statenent to query
- Returns the target statenent specified by the goto_statenent.

- - Appropriate Statenent_Kinds:
- - A Cot o_St at emrent

- - Returns El enent _Ki nds:
- - A St at enent

-| AN Application Note:

-| AN

-] AN The Reference Manual allows a_pragnma between a statenment and a | abel attached
-]ANto it. If so, when the |abel iSpassed as an actual paraneter to

-]AN this query, the query returns;the statement, but not the |label. The only way
-] AN for an application to know tthat there are any pragmas between a statenent
-]AN and its label is to get the spans of these program el ements and anal yze the
-| AN correspondi ng positions\in the source text.

function Called Name (Statement : in Asis.Statenent)
return Asis. Expression;

- - St at egent - Specifies the procedure call or entry call statement to query

- Retwunns the nane of the called procedure or entry. The nane of an entry
-- fam |y takes the form of An_|ndexed_Conponent.

L- ~Appropriate Statenent 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

F—— RECUT ISt e oectarati om o the procedure or entry denotead py trie 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,

-- - argunent is a call to a dispatching operation of a tagged type which
= is not statically determ ned.

-- | f procedure_prefix denotes an attribute_reference, and if the correspondi ng
-- attribute is (re)defined by an attribute definition clause, anginplenentation
- is encouraged, but not required, to return the definition of the/correspondi ng
- 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

L- (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

H-|IP Implementation Permissions

--| 1P

--|[IP An implementation may ch0ose to return any part of multi-part
--|IP declarations and definitiens:-Multi-part declaration/definitions
--|IP can occur for:

--| 1P

--[IP - Subprogram spegcification in package specification, package body,
L-[IP - and subunitS'(is’separate);

--|IP - Entries i paekage specification, package body, and subunits
-[IP - (is separate);

--[IP - Privatettype and full type declarations;

H-[IP - Incomplete type and full type declarations; and

--|IP - ~.Deferred constant and full constant declarations.

1P,

H-|tP_No guarantee is made that the element will be the first part or
F-[[Pthat 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_call _statement to query

F——NoT e Zed— Speci T &5 Wieter_t e normat T zed—form s uesired

- Returns a |ist of paraneter_association elements of the call.
- Returns a Nil _Elenment_List if there are no paraneter_association el enents.

-- An unnornalized |list contains only explicit associations ordered as they
- - appear in the programtext. Each unnormalized association has an optional
L - fornmal _paraneter_sel ector_nanme and an explicit_actual _paraneter conponent\

-- A nornalized |list contains artificial associations representing all

- explicit and default associations. |t has a |length equal to the nugher of
L - paraneter_specification elenments of the formal _part of the

- - paraneter_and_result_profile. The order of normalized associ ations natches
- the order of paraneter_specification el ements.

- - Each nornalized association represents a one on one mappi,ndg._of a

- - paraneter_specification elements to the explicit or default expression.

-- A nornalized association has one A Defining_Name conpohenht that denotes the
- - paraneter_specification, and one An_Expression conpofent” 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 aréelconstructed on the basis
- of the formal _part of the paraneter_profil e rnomthe corresponding

- - access_to_subprogram definition.

- Returns Nl _Elenent for normalized associations in the case where
- the called procedure can be determ ned only dynam cally (dispatching
- calls). ASIS cannot produce any neaningful result in this case.

- - The exception ASIS | nappropriatel El ement is rai sed when the procedure
- call is an attribute reference 'and |s_Normalized is True.

- - Appropriate Statenent_Kinds:
- - An_Entry_Cal | _St at egent
- - A Procedure_Cal | _(Statenent

- Returns El enent _Kinds:
- - A_Par anet er.Associ ati on

--| I R I npl ement ati-On Requi rement s:

- IR

L -| | R Normal i2ed” associations are Is_Nornalized and Is_Part_O _Inplicit.

- | I R Nor maki'zed associations provided by default are |s_Defaul ted_Association.
--| I R Nopmali zed associations are never |s_Equal to unnormalized associations.
- - | | PI'npl enent ati on Perm ssions:

- - | P

- #1.LP An inplenmentati on may choose to always include default paraneters in its
- /'P 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 _Element if the statement has no explicit entry index,

- - Appropriate Statenent_Kinds:
= An_Accept _St at enment

- - Returns El enent _Ki nds:
- - Not _An_El ement
= An_Expr essi on

function Accept _Entry_Direct_Nane (Statenent : in Asis.Statenent)
return Asis. Nang;

- - Statenent - Specifies the accept statenent to query
-- Returns the direct name of the entry. The name follkows the reserved word "accept".

- - Appropriate Statenent_Kinds:
= An_Accept _St at ement

- Returns Expression_Kinds:
- - An_l dentifier

function Accept_Paraneters, (Statenent : in Asis.Statenent)
return Asis. Paraneter_Specification_List;

L - Statenent - Specifies the accept statenent to query

- - Returns a |ist of \paranmeter specifications in the formal part of the accept
-- statenment, in _their order of appearance.

-- Returns a NiIYElement_List if the accept_statement has no paraneters.

-- Resultsfofrthis query may vary across ASIS inpl ementations. Sone

- i npl egentations normalize all multiple name paranmeter specifications into an
- - equiyahent sequence of correspondi ng single name paraneter specifications.

- - See,Reference Manual 3.3.1(7).

- £ _Appropriate Statenent_Kinds:

L - An_Accept Statenent

-- 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

F—— RETUT NS the 1St o Statenents_and pragias TToftne Dody O the acCeptl
-- statement, in their order of appearance.

- - Appropriate Statement_Kinds:
= An_Accept _St at ement

- - Returns El enent _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
- I nclude_Pragmas - Specifies whether pragmas are to-be returned

- - Returns the |ist of exception handlers and piragimas fromthe body of the
- - accept statement, in their order of appearance.

- - Appropriate Statenent_Kinds:
= An_Accept _St at ement

- - Returns El enent _Ki nds:

= A Pragma
- - An_Excepti on_Handl er

function Correspondi.ng_Entry (Statement : in Asis.Statenent)
return Asis. Declaration;

- - Statenent -)Specifies the accept statement to query
- Returns (the declaration of the entry accepted in this statenent.

- - Appr.ophi at e St at enent _Ki nds:
= An_Accept _St at enent

- < _Returns Decl aration_Ki nds:
| - An_FEnt rv_l‘hrl 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 Tidlife TOITOWS the Teserved Word requecue .

- - Appropriate Statenent_Kinds:
- - A Requeue_St at enment
- - A _Requeue_St at enent _Wt h_Abort

- - Returns El enent _Ki nds:
- - An_Expr essi on

function Del ay_Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

L - 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 enent _Kinds:
= An_Expr essi on

function Quard (Path : in Asi-s. Path)
return Asis:Expression;

- Path - Specifies thel select statement execution path to query

- - Returns the conditi.onal expression guard for the path.

-- Returns a NiICElenent if there is no guard, or if the path is froma
-- tinmed_entrylcal'l, a conditional _entry_call, or an asynchronous_sel ect
- statenent{where a guard is not |egal.

- - Appropriyate Pat h_Ki nds:

- - AVSel ect _Pat h

- - An_Or _Path

- < _Returns El enment _Ki nds:
L - Not An Fl enpnt

-- 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
- O adppear alice.

- 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;

- - Handl er - Specifies the exception handler to query

- Returns the choice paranmeter specification follow ng the reserved word "when"
-- in the exception handler.

-- Returns a Nil _Element if there is no explicit c¢hoice paraneter.

- Appropriate El ement_Kinds:
- - An_Excepti on_Handl er

- - Returns Declaration_Kinds:
- - Not _A Decl arati on
- - A _Choi ce_Par anet er _Speci fi cati on

function Exception_Choices (Handler : in Asis.Exception_Handler)
return Asis. El ement _List;

- - Handl er - Specifies the exception handler to query

-- Returns a I4st of the 'when <choice> | <choice> elenents, in their
- order of @ppe€arance. Choices are either the exception name expression or
- - an ot heris~.choi ce.

- - Appr.oph at e El ement _Ki nds:
- - An_Excepti on_Handl er

- £ ~Ret urns Expressi on_Ki nds:
L - An ldentifier

-- A_Sel ect ed_Conponent

-- Returns Definition_Kinds:
-- An_Ct her s_Choi ce
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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 |ist of statements and pragmas fromthe body of the
- - exception handler, in their order of appearance.

L - Appropriate El ement_Kinds:
- - 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;

- Statenment - Specifies the raise statement to query
- - Returns the expression that names the rai sed excéption.
- Returns a Nil _Elenment if there is no explicify named 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 QualifiedyEXpression (Statenent : in Asis.Statenent)
return Asis. Expression;

- - Statenment < ‘Specifies the code statement to query
-- Returns Sthe qualified aggregate expression representing the code statenent.

- - Appr.oph ate Statenent _Ki nds:

- - A Code_St at enent
- £ ~Ret urns Expressi on_Ki nds:
L - 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.

F—— TS functom shart—at ways Teturit Fdl se wWiell pPragiia RestrT Tt OT15( I\U_Lj SPat CIi)
- applies.

-- Returns Fal se for any unexpected El enent.

- - Expected Expression_Kinds:
- - A Function_Call

L - 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 elenent to query.

- - Returns True if the nane or prefix of Call denoté&s-the declaration of a
-- primtive operation of a tagged type.

-- Returns Fal se for any unexpected El enent.
- - Expected El enent _Ki nds:

- - A Function_Call
- - A_Procedure_Cal | _St at ement

end Asis. Statenents;
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Asi s. Cl auses

Thi s package encapsul ates a set of queries that operate on A C ause

el enents.

S e LR E LR P T
ER A Use_Package_C ause - 8.4

ER A Use_Type_d ause - 8.4

ER A Wth_d ause - 10.1.2

A
Child elements returned by:
function C ause_Nanes

93993

function O ause_Nanmes (Cl ause : in Asis.Elenent)
return Asis. Nane_Li st;

Returns a list of the nanes that appear in the given cl ause.
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 ASLS3inplenentations. Sone

i npl enent ati ons nornalize all clauses containing nultiple nanes

into an equival ent sequence of correspondi ng single clauses.

Simlarly, an inplenmentation may keepJ)a name only once even though that
nane can appear nore than once ina ¢l ause.

Appropri ate El ement _Ki nds:
A_Use_Package_C ause
A Use_Type_d ause
A Wth_d ause

Ret ur ns Expr essi on_Kinds”
An_ldentifier
A _Sel ect ed_Conponent
An_Attri butesyRef erence

ER- - = - - = - - e i e o e o i

ER A Representation_C ause - 13.1

ER- - = - = me 3 = - o n e e e e e

An_Attribute_Definition_Clause - 13.3
An_ Enurer ati on_Representation_C ause - 13.4
AO-At _Cl ause - J.7

Child elements returned by:
function Representation_C ause_Nane

4II3TTR

Tunctiron Representati on_CU ause_EXpPressi on

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
-|CR

H-|CR Child elements returned by:

H-|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_Retord_Representation_Clause

- Returi's 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 Elenent Kinds:

- - 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 elements 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 conponent_cl ause to quety
-- Returns the position expression for the copponent_cl ause.

- - Appropriate O ause_Kinds:
- - A_Conponent _C ause

- - Returns El ement _Kinds:
= An_Expressi on

functi on Conmponent €Lause_Range (C ause : in Asis. Conponent_Cl ause)
return Asis. Discrete_Range;

- Returns the=first_bit .. last_bit range for the conponent_cl ause.

L - Appropri)ate O ause_Ki nds:
- - A _Conponent _Cl ause

- ‘Ret'urns Di screte_Range_Ki nds:
- A Discrete_Sinpl e_Expressi on_Range

end Asis. d auses;

199


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E) © ISO/IEC

-- Asis. Text

-- This package encapsul ates a set of operations to access the text of ASIS
-- Elenments. [t assunes no know edge of the existence, l[ocation, or formof
- - the programtext.

-- The text of a program consists of the texts of one or nore conpil ations.
- - The text of each conpilation is a sequence of separate |exical elenents.
- - Each lexical elenent is either a delimter, an identifier (which can be a
- reserved word), a nuneric literal, a character literal, a string literal,
- - bl ank space, or a comment.

-- Each ASIS El enent has a text inmage whose value is the series of characters
- contained by the text span of the Elenent. The text span covers al |/ t'he
-- characters fromthe first character of the Element through the |ast

- - character of the El enent over sone range of |ines.

- General Usage Rul es:

- Line lists can be indexed to obtain individual lines. The bounds of each
-- list correspond to the lines with those sane nunbers fr.anthe conpilation
-- text.

-- Any Asis.Text query may raise ASIS Failed with a Status of Text_Error if
- - the programtext cannot be |ocated or retrieved for)any reason such as
- renam ng, deletion, corruption, or noving of the text.

- - An Ada text /ine abstraction (a private‘type).

-- Used to represent text fragnents«froma conpilation.
- - ASIS Lines are representations.of ,;the conpilation text.
-- This shall be supported by al4“ASI S i npl enent ati ons.

type Line is private;
NI _Line : constant (Line,;

function "=" (Left_ ™~ in Line;
Ri.ght : in Line)
Retyurn Bool ean i s abstract;

-- NI _Line issthe’ value of an uninitialized Line object.

- - LiYilesNunber is a nuneric subtype that allows each ASIS inplenentation to place
L - _“Constraints on the upper bound for Line_List elenents and conpilation unit size.

Th. b ol £ 1 [N VRV N I
e PPt oottt o e oot va Xt

-- allowed variation for these decl arati ons.

-- 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 ASI S 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;

L - Character_Position is a nunmeric subtype that allows each ASIS inplenentation to
- place constraints on the upper bound for Character_Position and for\ conpil ation
L- unit |ine |engths.

L - The upper bound of Character_Position (Mximum Li ne_Length). s the
- only allowed variation for these declarations.

- - Character_Position = 0 is reserved to act as an "invakhd’
- Character_Position value. No unit text line will ever have a character in
- - position zero.

Maxi mum_ Li ne_Length : constant ASI S Natural &=
| npl enent at i on_Defi ned_| nt eger _Const ant’;

subtype Character_Position is ASIS_Natural® range 0 .. Maxi num_Li ne_Lengt h;

subtype Character_Position_Rositive is
Character_Position range,1 .. MaxinumLine_Length;

-- Span is a singleitext position that is identified by a |ine nunber and a col um
- - nunber representi-ng the text’'s position within the conpilation unit.

- - The text off\anh el ement can span one or nore lines. The textual Span of an
-- elenent identifies the | ower and upper bound of a span of text positions.

- - Spans<and positions give client tools the option of accessing conpilation

- - uni t—bext through the queries provided by this package, or, to access

- - thestext directly through the original conpilation unit text file. Type span
- facilitates the capture of comments before or after an el enent.

-- "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 _Columm => 0):
- 20.8 function First_Line_Number
function First_Line_Nunber (Element : in Asis.Elenent)

return Line_Nunber;

- Elenent - Specifies the elenent to query
- Returns the first line nunber on which the text of the el enent rgesides.
- Returns O if not |s_Text_Avail abl e( El enent).

- -| AN Application Note:

- | AN

- | AN The |ine nunber recorded for a particular elenent pay)or may not match the

--| AN "true" line nunber of the programtext for that ekenent if the Ada environnment
--| AN and the local text editors do not agree on the defi'nition of "line". For

--| AN exanpl e, the Reference Manual states that anyceccurrence of an Ascii.C character
--|AN is to be treated as one or nore end-of-line oceurrences. On npbst Unix systens,
--| AN the editors do not treat a carriage return.as being an end-of-line character.

- - | AN

--| AN Ada treats all of the followi ng as end-of-line characters: Ascii.Cr,

- | AN Ascii.Lf, Ascii.Ff, Ascii.Vt. It is up“to the conpilation systemto

- - | AN det ermi ne whet her sequences of theseCharacters causes one, or nore,

--| AN end-of -1ine occurrences. Be warned,”if the Ada environnment and the

--| AN system editor (or any other |ine<eounting progran) do not use the sanme

L -| AN end-of -1ine conventions, thenstthe |ine nunbers reported by ASIS may not

--| AN mat ch those reported by those( ot her prograns.

function Last_Line_ Number (Element : in Asis.Elenent)
return Line_Nunber;

- Elenent - Specifies the elenent to query
- Returns thé™l ast |ine nunber on which the text of the el ement resides.

- Returps )0 if not |s_Text_Avail abl e( El enent) .

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.
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--| 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.

fomctT oM Conpr - at T on_unrt_Spam ( EFEmeEnt 11T AST S, EFEmeEnt)
return Span;

- Elenent - Specifies the elenent 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) capnot be
- | ocated for any reason.

- - | AN Application Note:

L - | AN

--| AN For this query, Elenent is only a neans to access the

--| AN Conpi lation_Unit (Conpilation), the availability of the text of this El ement
--|AN itself is irrelevant to the result of the query.

function Conpilation_Span (Element : in Asis.Ebenment)
return Span;

- - Elenent - Specifies the elenent to query.

-- Returns the span of the text conprising the conpilation to which the
- el enent belongs. The text span nay ‘¥nclude one or nore conpilation units.

-- Returns a Nil _Span if not |s_Text” Avail abl e( El enent) .

function Is_Ni| (Right : in Line)
et urn Bool ean;

- - Right - Specifies the line to check
-- Returns (Frue if the argunent is the NI _Line.

-- A LineMroma Line_List obtained fromany of the Lines functions
-- witdhsnot be Is_N| 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;

-- Right - Specifies the Span to check

-- Returns True if the argument has a Nil_Span.

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 sane text (have the 'sane Span
- and are fromthe sane conpil ation).

function Is_ldentical (Left : in Line;
Right : in Line) return Beglean;

- Left - Specifies the first of the two |ines
- Ri ght - Specifies the second of the two_kines

- Returns True if the two |ines enconpass\the sane text (have the sane Span
-- and are fromthe sane conpilation) and are fromthe sane Context.

function Length (The_Liqqe™ in Line) return Character_Position;

- - The_Line - Specifires the line to query
-- Returns the | ength of the line.
- - Rai ses ASI S/hnappropriate_Line if Is_N | (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.

204


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

© ISO/IEC ISO/IEC 15291:1999(E)

-- 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;

-- Elenent - Specifies the elenent to query
- - The_Span - Specifies the textual span to return

- Returns a list of lines covering the given span fromthe conpil ation
- - containing the given program el enent.

-- Returns a Nil _Span if the text of a Conpilation containing a<given
- - El enent cannot be | ocated for any reason.

- This operation can be used to access lines fromtext outsi'de the span of an
- elenent, but still within the conpilation. For exanple,” |ines containing
- preceding conments or |ines between two el enents.

- Line lists can be indexed to obtain individual |lines. The bounds of each
-- list correspond to the lines with those sane _pufibers in the conpilation
-- text.

- The first Line of the result contains text“fromthe conpilation starting at
-- line Span. First_Line and col um Span. Fif'st_Col um. The |ast Line of the

- result contains text fromthe conpilation ending at |ine Span.lLast_Line and
- - colum Span. Last _Col um. Text before or after those limts is not

-- reflected in the returned |ist.

- Raises ASIS | nappropriate_Line_Nunber if Is_N| (The_Span). |If The_Span defines
-- a |ine whose nunber is outside/the range of text lines that can be accessed

- through the Elenent, the inplenentation is encouraged, but not required to

- - raise ASIS_| nappropri at esli*ne_Nunber.

--| AN Application Note:

- - | AN

--| AN For this query, Elenent is only a neans to access the

- - | AN Conpi | ati on Uit (Conpilation), the availability of the text of this Elenent
--| AN itself is @rrelevant 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
F——tast_time ——Specifies the tast e to rerurn

- Returns a list of Lines covering the full text for each of the indicated
-- lines fromthe conpilation containing the given elenent. 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
- - El enent cannot be | ocated for any reason.

- Line lists can be indexed to obtain individual lines. The bounds of/each
-- list correspond to the lines with those sane nunbers in the conpilatien text.

- - Raises ASIS_ | nappropriate_Line_Nunber if the span is nil. If thesspan defines
- a line whose nunber is outside the range of text lines that can.be accessed

- - through the Elenent, the inplenentation is encouraged, but net required to

- raise ASIS_ | nappropriate_Li ne_Nunber.

- - | AN Application Note:

L - | AN

--| AN For this query, Elenent is only a neans to access,_ t'he

--| AN Conpi lation_Unit (Conpilation), the avail ability of the text of this El enment
--|AN itself is irrelevant to the result of the query.

- - Returns the string used as the\del'imter separating individual |ines of
-- text within the programtext \i page of an elenent. It is also used as the
- delimter separating individual lines of strings returned by Debug_| nage.

function El erent/lmage (Element : in Asis.Element) return Program Text;

- Elenent -{Specifies the elenent to query

- Returgs\a programtext inage of the elenent. The inage of an el enent can
- - span.ndfe than one line, in which case the programtext returned by the

- - funchion Delimter_| nage separates the individual lines. The bounds on

- - Ahe returned programtext value are 1..N, Nis as |large as necessary.

L-~Returns a pull string if not 1s Text Available(Flenent)

-- |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

F—— & ement_cam pe St ced fTom the returned—varug ust ng tne i T stT—amnmd—Tast

-- columm character positions fromthe Span of the El ement. The bounds on the
- returned programtext are 1 .. Length(Line).

-- If the Line is the first line fromthe Lines result for an Elenent, 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 image will

- thus begin at character P of the programtext for the first Line. Dugto the
- - possi bl e presence of Ascii.H characters, the "colum" position of

-- characters within the image may not be the same as their print-colam

L - positions when the image is displayed or printed.

- Simlarly, if the Line is the last line fromthe Lines result\for an

-- Elenent, it may represent only a portion of a line fromthe ‘ori‘ginal

- conpilation. The programtext image of such a Line is shor'ter than the
-- line fromconpilation and will contain only the initial_‘portion of

-- that line.

- Raises ASIS | nappropriate_Line if Is_N | (The_Line):

function Non_Comment _| nage (The_Line :<\in Line) return Program Text;

- The_Line - Specifies the line_to query

- - Returns a programtext image ofa Line up to, but excluding, any comrent
- - appearing in that Line.

- - The value returned is the\same as that returned by the Image 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
- - columm of any hyphens ("--") that start a commrent on the line.

- Rai ses ASI S knappropriate_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 inplementation can return a valid text inmge for the
- given el ement.

- - Returns False for any Element that Is_Nil, Is_Part_O _Inplicit, or
- |s_Part_OF _| nstance.

- Returns False if the text of the el ement cannot be |ocated for any peason
- - such as renaming, deletion, or noving of text.

--| IR I npl ementati on Requirenents:
- IR
--| 1R An i npl ementation shall make text available for all expli€it elenents.

function Debug_lmage (The_Line : in Line) returm’Wde_String;

- The_Line - Specifies the line to convert

-- Returns a string val ue containing inpl enent ati on-defined debug
-- information associated with the |ine.

- - The return value uses Asis.Text.Deli'mter_|Inage to separate the |ines
-- of multi-line results. The returnval ue does not end with
- Asis.Text.Delimter_|nmage.

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

-- inclusion in problemreponrts sent to the ASIS inplenentor. They can

L - be presuned to containsi~nformation useful when debuggi ng the

-- inplenentation itsel f~\They are also suitable for use by the ASIS

- - application when prihting sinple application debuggi ng nessages during
- - application devel ophent. They are intended to be, to sone worthwhile
- degree, intellidible to the user.

pri vat e
typeSLiyne is (Inplenentation_Defined);
Ni Ik=Bine : constant Line := |nplenentation_Defined,
NiJ~Li ne_List : constant Line_List (1 .. 0) := (others => Nl _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

- - environnment 1S 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

-- Elenent, froma particular Conpilation_Unit, froma particular Context.

-- |ds can be witten to files. 1lds can be read fromfiles and converted into
-- an Elenent value with the use of a suitable open Context.

- - The Ada elenent |d abstraction (a private type).

-- The /d type is a distinct abstract type representing pernanent "nanes"
-- that correspond to specific El enent val ues.

- - These nanes can be witten to files, retrieved at a Kater tine, and
- converted to El enent val ues.

-- ASIS |Ids are a neans of identifying particular El'ement val ues obtained from
- a particul ar physical conpilation unit. |Ids_are "relative nanes". Each Id
- value is valid (is usable, nakes sense, cane‘interpreted) only in the

- context of an appropriate open ASIS Context\

- 1d shall be an undiscrimnated private ¢ype, or, shall be derived froman

- undi scrimnated private type. |t shal [™be declared as a new type or as a
- subtype of an existing type.

type Id is private;
Nil_Id: constant Id;

function "=" (Left : iseallNd;
Right :(im~1d)
Ret urn” 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
- Ri ght - Specifies the right Id to conpare

- Returns True if Left and Right represent the sane physical 1d, from‘the
- - sane physical conpilation unit. The two Ids convert
-- to Is_ldentical Elenents when converted with the sane open AS| S Cont ext.

function Create_Id (Element : in Asis.Element) retiwn Id;

- Returns a unique Id value corresponding towthis Elenent, fromthe

- - correspondi ng Encl osi ng_Conpi | ati on_Unit Cand the correspondi ng

- Enclosing_Context. The Id value will not be equal ("=") to the Id value
-- for any other Elenent value unless the two Elenents are |s_ldentical.

-- Nil_Idis returned for a Ni|_El enent.

-- Al Elenent_Kinds are appropriate.

function Create_El enent (The_ld in ld;
The_Context : in Asis.Context)
return Asis. El ement;

-- The_ld - Specifies the Id to be converted to an El enent
- - The_Cont€xt - Specifies the Context containing the Elenent with this Id

- - Returns the El enent value corresponding to The_ld. The_ld shall
- - cohfespond to an El enent avail able froma Conpilation_Unit contained by
L -~ (nef erenci bl e through) The_Cont ext .

-- Rarses ASTS_ITnappropriate_H enent 11 the B enent value s not avallable

-- 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.Delinmter_lnage to separate the lines
-- of nmulti-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 inplenentor. They can
- - be presuned to contain information useful when debugging the

-- inplenentation itself. They are also suitable for use by the ASIS

- - application when printing sinple application debuggi ng nessages during
- application devel opnent. They are intended to be, to sone worthwhi L€
-- degree, intelligible to the user.

private

type Id is (Inplenmentation_Defined);
Nil _Id : constant Id := |nplenentation_Defined,

end Asi s. | ds;
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-- Asis.Data_Deconposition

-- This package is optional.

- - Operations to deconpose data values using the ASIS type information and a
- Portable_Data stream representing a data value of that type.

-- An application can wite data, using the Asis.Data_Deconposition.Portable_Transfer
- - package to an external nediumfor 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 conponent sy

-- 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 performed by applying any of

- - the Record_Conponents which describe the discrimnants and conpenents of

-- the record type. Each discrimnant and each conponent of a-pecord type is
- described by a Record_Conponent value. Each val ue encapsulates 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 perforned by apphyithg 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 infornmation needed, by. the inplenentation, to efficiently
- extract any of the array conponents.

- Assunptions and Limtations of this<lnterface:

-- a) The data streamis appropriate)for the ASIS host machine. For exanple,
= the inplementation of thig 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 pheir conponents may be packed.

- c) Records, arrayconponents, enunerations, and scal ar types may have
- - representationtand | 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 nodel s di scussed
- - bel ow.{/Mddel s A and B are supported. Mddel Cis not supported.

- - 1) {(Sinpl e "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

- - determined without 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“JLength, '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 i.. | + 10) of Bool ean;

= type Heap_Array is array (lnteger range <>) of Bool ean;

- - type Access_Array issaccess Heap_Array;
= X : Access_Array i(=jhew Heap_Array (1 .. 100);

= 3) Conplex, externally\discrimnated" records, contain one or nore

- - conponent s whose,sihze or position depends on the value of one or nore
= non-static external values (values not stored within instances of the
- - type) at executidn tine. The size for a value of the type cannot be

- - determ ned without reference to these external values, whose runtine

- - val ues are~net known to the ASIS Context and cannot be automatically

= recorded."by“/t he Asis. Data_Deconposition. Portabl e_Transfer generics.

- - For exanpl e:

- - N-" Natural := Function_Call();
- decl are

= type Conplex is

= record

| _ S1 : Wde_String (1 .. N;
| ( end record;

haain
Beg+

-- 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

213


https://standardsiso.com/api/?name=7bf8f6118a0178730b4a9f6d98bf5572

ISO/IEC 15291:1999(E) © ISO/IEC

-- 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.

-- Inplenentation is highly inplenentation dependent. The "=" operator is not
- - neani ngful between Record_Conponent val ues unl ess one of themis the
-- Ni | _Record_Conponent val ue.

-- A record type describes conposite values which contain zero or nore

L - discrimnant and conponent fields. A Record_Type_Definition can be queried
-- to obtain a list of Record_Conponents. Each Record_Conponent contains the
- information necessary to extract one discrimnant or conponent field of the
- - record.

- - Record_Conponents are intended for use with data stream extraction

- - operations. An extraction operation is perforned using a RecordsCGonponent,
-- in conjunction with a data streamrepresenting a value of the pecord type.
-- The record data streamcontains data for all fields of the resord. The

-- result is an extracted data streamrepresenting just the valde of the one
- field. Record_Conponents are inplenented so as to allow,/forJefficient

-- extraction of field val ues.

-- An extracted field data streamis suitable for all uSes” |If the fieldis a
- scalar type, it can be converted directly into useful ‘information. |f 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_Conpenents or the Array_Conponent
-- needed to further deconpose an enbedded copposite field. First, if the

- type of the field is known, the type defini‘tion can be directly queried to
- - obtain the Record_Conponents or the Arréay”Conponent that describe its

- internal structure. Second, the Record”Conponent used to extract the field
-- can be queried to obtain the sane Reecord_Conponents or the sane

- - Array_Conponent. Both nethods return identical infornmation.

- This kind of nested deconposi/tien can be carried to any required |evel.

- - Record_Conponents becone invalid when the Context, from which they

-- originate, is closed. All\*Record_Conponents are obtained by referencing a)
- an El enent, which has @an)associ ated Context, b) another Record_Conponent,
-- or c) an Array_Conponent. Utimately, all conponent values originate from
-- a A Type_Definition EFenent; that Elenent determnes their Context of

- origin.

type Record™Conponent is private;
Ni | _Record_@onponent : constant Record_Conponent;
functien "=" (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
F~——CONMPONENT S, BOU T AT_UNCONSt T ar Med_Ar T ay_Def Tt o 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_Conponents are intended for use with data stream extraction

- - operations. An extraction operation is perforned 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 thesone

- - conponent. Array_Conponents are inplenented so as to allow for effitCitent

- - extraction of array conponent val ues.

-- An extracted conponent data streamis suitable for all uses. [Jf \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 cofiponent. 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

- - conponent can be queried to obtain the sane Record_Conponents or the sanme
-- Array_Conponent. Both nethods return identi‘cal” i nfornation.

- This kind of nested deconposition can bescarried to any required |evel.

L - Array_Conponents becone invalid when_the Context, from which they

-- originate, is closed. Al Record_Conponents are obtained by referencing a)
- an El enent, which has an associ atgd Context, b) a Record_Conponent, or c)

- - anot her Array_Conponent. Utinately, all conponent values originate froma
-- A Type_Definition El enent; that\El enent determ nes their Context of origin.

type Array_Conponent isyprivate;
Ni | _Array_Conponent :(constant Array_Conponent;

function "=" (Left, " in Array_Conponent;

Ri.ght : in Array_Conponent)
Reburn Bool ean i s 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

- - Conponent _Stream : = Conponent _Data_Stream (lter, Array’Strean);
= Next (lter);

- - end | oop;

type Array_Conponent _Iterator is private;

Ni | _Array_Conponent _Iterator : constant Array_Conpofient”_|terator;

- - Portable_Data represents an ordered "streanf of data val ues.

- The portable representation for application data is an array of data

-- values. This portable data represenfation is guaranteed to be valid when
-- witten, and | ater read, on the sanevnmachine architecture, using the sane
-- inplenentor’s conpiler and runtipersystem Portability of the data

- - val ues, across inplenentationssand architectures, is not guaranteed.

-- Sone inplenentors may be abl e _tio provide data val ues which are portable
- across a |arger subset of their supported nmachine architectures.

- Sone of the probl ens encountered when changing architectures are: bit
-- order, byte order, floating point representation, and alignment

- constraints. Sone of.the probl ens encountered when changi ng runtine
- - systens or inplenéntations are: type representation, optimzation,

- record paddi ng, (and” ot her 1/0O subsystem i npl enentation vari ati ons.

- - The nature of."these data values is deliberately unspecified. An
- inplenentorswi || 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
== IL}y lilib di T'ay LypcE. Iild EI’I’iLiEIILy UI’ lildl illldll’dbdi§dpliulily.

-- 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
- - tyvpe should have a size that nmakes efficient 1/0 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 times the ' Size of the values, nay be used to perform| ow
= | evel system|/QO Note: This inplies that the array type is

- - unpacked, or, that the packed array type has no "paddi ng" (€\9."
= 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 types, suitable for

- - use with some user |/Ofacility. This usage is moensportable 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 firstJstorage unit containing
- array data. This is especially necessary for target architectures where
-- the "bit" instructions address bits in the oppesite direction as that used
- by normal machine menory (or array conponent)vi ndexing. A recommended

- 'Size is System Storage_Unit (or a nultiplesof that size).

-- Inplenentations that do not support Unchecked_Conversion of array val ues,

- - or which do not guarantee that Unchecked_Conversion of array values will

- always "do the right thing" (convertionly the data, and not the dope vector
- information), should provide warpniings 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 |arge enough to enconpass the Portable_Data representation for all
- possible runtime data yalues.

- Al conversion interfates always return Portable_Data array values with a
-- "First of one (1)¢

- The Portable_\alue type may be inplenmented in any way
L - what soever. _¥t) need not be a nuneric type.

type Poptabl e_Value is (Inplenentation_Defined);

subtywpe Portable_Positive is Asis.ASIS Positive
range 1 .. I nplenentation_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_Nodetr ), — Nt—arguments

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 recarthor array type

Returns the nodel that best describes the type indicated by the argunent.
Returns Not _A Type_Mdel for any unexpected argunment.>such as a Nl val ue.

Expect ed El enent _Ki nds:
A Type_Definition

function Is_Nil (R ght : in Record._Conponent) return Bool ean;

function Is_Nil (R ght : in(Array_Conponent) return Bool ean;

Returns True if Right is a Nil (or uninitialized) conponent val ue.
Returns Fal se for \all other val ues.

Al conponentlwval ues are appropriate.

function Is_Equal (Left : in Record_Conponent;
Right : in Record_Conponent) return Bool ean;

functron Is_Equal (Left . 1n Array_Conponent,
Right : in Array_Conponent) return Bool ean;

Left - Specifies the left conponent to conpare
Ri ght - Specifies the right conponent to conpare

Returns True if Left and Right represent the same physical conponent of the

sanme record or array type, fromthe sanme physical conpilation unit. The

two conmponents may or may not be fromthe same open ASIS Context variable.
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I nplies:
I s_Equal (Enclosing_Conpilation_Unit (Conponent_Declaration (Left)),
Encl osi ng_Conpi | ati on_Unit (Conponent_Decl aration (Right)))
= True

Al'l conponent val ues are appropri ate.

ISO/IEC 15291:1999(E)

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
Ri ght - Specifies the right conponent to conpare

Returns True if Left and Right represent the same physical conponenttof the
sanme record or array type, fromthe same physical conpilation unity\and the
same open ASIS Context variable.

I nplies:
I's_ldentical (Enclosing_Conpilation_Unit (ConponentiDeclaration (Left)),
Encl osi ng_Conpi | ati on_Unit (Conponent)Declaration (Right)))
= True

Al'l conponent val ues are appropri ate.

function Is_Array (Conponent : in Recerkd_Conponent) return Bool ean;
function Is_Array (Conponent : in Array_Conponent) return Bool ean;
Conponent - Specifies any conponent

Returns True if the conponent has an array subtype (contains an array
val ue) .

Returns Fal se for N h_conponents and any conmponent that is not an enbedded
array.

functien Is_Record (Conponent : in Record_Conponent) return Bool ean;
functivon I's_Record (Conponent : in Array_Conponent) return Bool ean;
Conponent - Specifies any conponent

Returns True if the conponent has a record subtype.
Returns Fal se for Nl 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);

-- lterator - 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\i\f" the
-- iterator is already past the |ast conponent.

procedure Reset (lterator : in out Array_Conponent_Nerator);

-- lterator - Specifies the iterator to reset
- - Resets the iterator to the first array conpohéent.

function Array_Index (lterator. ¢",;in Array_Conponent_lterator)
return Asi’s. ASI S_Natural ;

- lterator - Specifiesdhe iterator to query

- Returns the |Index value-which, when used in conjunction with the
- Array_Conponent value-used to create the Iterator, indexes the sane array
- - conponent as that(presently addressed by the Iterator.

- Raises ASIS |mappropriate_Elenent if given a Nil _Array_Conponent _|terator

- - or one whereg~Dohe(lterator) = True. The Status value is Data_Error.
- - The Diagnesits/ string will indicate the kind of error detected.

function Array_Indexes (lterator : in Array_Conponent_lterator)

faar o N ool o 1o -
et o eRSeh—he ST

-- 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;

fOmCTT oM D STr T 11 TTant _CONpONENt S { CONMPONENt 1 1T AT T ay_CONMpPONENnt)
return Record_Conponent _Li st;

- - Type_Definition - Specifies the record type definition to query
- - Conponent - 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 |ocations of the record type’s discrim nantsy

- regardl ess of the static or dynamic nature of the record type.

-- Al return conponents are intended for use with a data stream pepresenting
- a value of the indicated record type.

- Al |s_Record(Conponent) = True argunents are appropriate. WAl return
-- values are valid paraneters for all query operations.

- - Appropriate Elenent_Kinds:
= A Type_Definition

- - Appropriate Type_Kinds:
- - A _Derived_Type_Definition (derived, fdom a record type)
- - A Record_Type_Definition

- Appropriate Asis.Data_Deconposition. TypesNbdel _Ki nds:
- - A_Sinmpl e_Static_Mdel

- - A_Si npl e_Dynami c_Model

- - A_Conpl ex_Dynani c_Model

functi on Record_Conpopents (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 Reegrd_Conponents (Conponent : in Array_Conponent)
return Record_Conponent _Li st;

- Type.Beflinition - Specifies the record type definition to query
- - Conponent - 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

== bldlib IUl.UIl,lI LyptE. =15 Iuiﬂ O. A dIUUVE.)

-- The result describes the |locations of the record type's discrimnmnants 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

© ISO/IEC

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 definithon to query

- - Conponent - Specifies a conmponent which has.a'record subtype,
= | s_Recor d( Conponent) = True
-- Data_Stream - Specifies a data stream containi ng, at |east, the

- Returns a list of the discrimnants and genponents for the indicated record
- - type, using the data stream argunent as\‘a’guide. The record type shall be
- either a sinple static, or a sinple dynamic, record type. (See rules 6.A
-- and 6. B above.)

-- The result describes the |ocatj-ons' of the record type's discrimnants and
- all conponents of the appropri-ate variant parts. The contents of the |ist
- are determned by the discrim.nant val ues present in the data stream

-- A sinple static type wildal ways return the sane conponent |ist (Is_Equal
- parts) regardl ess of the)Data_Stream because the |ayout of a sinple static
- - type does not change(wyth changes in discrimnant values. A sinple dynamc
- type returns different” conponent lists (non-1s_Equal parts) depending on

-- the contents of the/Data_Stream because the contents and | ayout of a

L - sinple dynam c«fype changes with changes in discrimnant values. All

-- return conponéni's are intended for use with a data streamrepresenting a

- val ue of thé™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

- di scrimnant portion of the Data_Streamis checked for validity, and, only
-~ sone discrimnant fields may need to be checked, depending on the

[ - —conplexity of the record type. The best approach, for any application that

= conpl ete set of discrimnant 'or index constraints for the type

-- 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

-- 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_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
- - Conponent - Specifies a conmponent which has an array subtype,
= I's_Array(Conponent) = True

- Returns a single conponent, describing all conponents_@f)the indicated
-- array type. The array type shall be a sinple staticf/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
- - conponent of a data streamrepresenting a val uélof the indicated array

L - type.

-- Al Is_Array (Conponent) = True val ues are“appropriate. Al return val ues
-- are valid paraneters for all query operations.

- - Appropriate Elenent_Kinds:
= A Type_Definition

- - Appropriate Type_Kinds:

- - A _Derived_Type_Definition (derived froman array type)
- - An_Unconstrai ned_Array_Definition

- - A_Constrai ned_ArraysDefinition

- - Appropriate Asis.Data_beconposition. Type_Mdel _Kinds:
= A_Si npl e_St ati-c_Nodel
= A_Si npl e_Dynani/c_Model

funetion Array_lterator (Conmponent : 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;
TTToEx T AST S, ASIS_POST LT VE;
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
- | ndex - Specifies an index, 1..Array_Length, within/an array
- | ndexes - Specifies a list of index values, there_is)one value for

- - each dimension of the array type, each<i/ndex Nis in the
= range 1..Array_Length (Conponent, N);

-- lterator - Specifies the array conponent to extnact

- - Data_Stream - Specifies the data streamfromwhich to extract the result

- Returns a data streamrepresenting just the “al'ue of the chosen Conponent.
- The return value is sliced fromthe data stxeam The Data_Stream shall

- represent a value of the appropriate type>™ It nmay have been obtained from
-- a file, extracted from another data stréam or artificially constructed

- using the Construct_Artificial_Data_Stream operation.

-- An artificial data stream nmay raisge ASI S | nappropriate_El enent (the Status
- is Value_Error). Only the congtfaint values are valid, once they

- have been properly initialized,Nand can be safely extracted from an

-- artificial data stream

- - Raises ASIS_ | nappropriate Bl enent if given a Nil _Array_Conponent _|terator
- or one where Done(lter@tor) = True. The Status value is Data_Error.
-- The Diagnosis string(wy1l indicate the kind of error detected.

-- Al non-Ni | conpohent val ues are appropriate.

funeti on Component _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 Discrimnant_Specification. These values can be used to determne 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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