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Introduction

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

Exafnples of tools that benetit ifrom the ASIS interface include: automated code monitors, |
browsers, call tree tools, code reformators, coding standards compliance tools, correctness

veriflers, debuggers, dependency tree analysis tools, design tools, document generators,/metiics
toold, quality assessment tools, reverse engineering tools, re-engineering tools, style checkerg,
test fools, timing estimators, and translators.

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

The |ASIS interface consists of a set of types, subtypes, and subprograms which provide a
capdbility to query the Ada compilation environment for syntactic and semantic information.
Package Asis is the root of the ASIS interface. It contains‘common types used throughout thg
ASI$ 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 A¢la
compilation environment. Type Element is an abstraction of entities within a logical Ada syntaj
tree | Type Compilation_Unit is an abstraction for/Ada compilation units. In addition, there are fwo
sets|of enumeration types called Element Kinds“and Unit Kinds. Element Kinds are a set of
enurperation types providing a mapping to ¢ghe Ada syntax. Unit Kinds are a set of enumeratiof
type$ describing the various kinds of compilation units.

All ASIS subprogram interfaces arelprovided using child packages. Some child packages als¢
contpin type and subtype interfaces local to the child package.

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

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


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

© ISO/IEC

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

child

packages: Clauses, Declarations, Definitions, Expressions, and Statements.
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« child package Asis.Clauses - Defines queries dealing with context clauses and representation
clauses.

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

« child package Asis.Definitions - Defines queries dealing with the definition portion of Ada

object, type, and subtype declarations.
« child package Asis.Expressions - Defines all queries dealing with Ada expressions.

hild 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

elen
elem

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

pers

To sppport portability amongst a variety of implementors’ compilation-environments, certain tyj

ents. It defines the operations for obtaining compilation text spans, lines, and images of
ents.

stent manner.

and ponstants have been identified as implementation-defined.

The child package Asis.Errors defines the kinds of errors. The €xceptions that can be raised
acrops the ASIS interface are defined in the child package-Asis.Exceptions.

The

« ¢hild package Asis.Data_Decomposition - The interface also includes an optional capabili
lecompose data values using the ASIS type information and portable data stream,

nterface supports one optional child package andhits single child package:

epresenting a data value of that type.

pes

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

1 General

11 Scope
The JAda 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

envifonment includes valuable semantic and syntactic information. ASIS is an open ahd publighed
callgble interface which gives CASE tool and application developers access to thisdahformatior).
ASI$ 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
undgrstand the complexities of an Ada environment’s proprietary internal representation.

Exainples of tools that benefit from the ASIS interface include: automated code monitors,
browsers, call tree tools, code reformators, coding standards comgliance tools, correctness
veriflers, debuggers, dependency tree analysis tools, design tools, document generators, metiics
toolq, quality assessment tools, reverse engineering tools, re<engineering tools, safety and segurity
toolg, style checkers, test tools, timing estimators, and tragslators.

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

This|International Standard is applicable to tools-and applications needing syntactic and semajntic
infornation in the Ada compilation environment.

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

e PBequencing of ASIS calls;

« The permissible variations within this International Standard, and the manner in which thely are
o be documented;

« Those violations of this International Standard that a conforming implementation is requirgd to
letect, and the effect of attempting to execute a program containing such violations;

This|International Standard does not specify:
« Pemantics of the interface in the face of simultaneous updates to the Ada compilation
environment.

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

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

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

The
23. These packages are provided in the correct compilation order and when presented in
electronic format are compilable.

e Clause 3 package Asis

* Clause4 package Asis.Errors

« Clause5 package Asis.Exceptions

e Clause 6 package Asis.Implementation

e 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 AsiscExpressions

e Clause 18 package Asis.Statements

* Clause 19 package)Asis.Clauses

* Clause 20 package Asis.Text

 Clause 21 /package Asis.lds

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

The following annexes are informative:

Annex A: Glossary

Annex B: ASIS Application Examples

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

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

The

sentinels and their meanings are:

--|ER (Element Reference) These comments mark an element kind reference which acts as a

~ICR

header for those queries that work on this element kind.

(Child Reference) These sentinel comments follow sentinel comments marking element

references (--ER) and reference child element queries that decompose the element into

its children.

--|AN (Application Note) These comments describe suggested uses, further analysis, or oth

1.1.

1.1.

notes of interest to ASIS applications.

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

R (Implementation Requirements) These comments describe additional reguirements fg
conforming implementations.

B Conformit y with this International Standard

.1 Implementation conformance requirements

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

a)

b)

The system shall support all required interfaces defined within this International Standard.
These interfaces shall support the functional behavior described herein. All interfaces in th
\SIS specification are required unless-the interface is specifically identified as being optio|
The ASIS specification defines oneyoptional package: Asis.Data_Decomposition.
A\sis.Data_Decomposition has.ene child package,
A\sis.Data_Decomposition.Roftable Transfer.

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
types, or modify the behavior of otherwise standard ASIS facilities to provide alternative of
hdditional functionality. Nonstandard extensions shall be identified as such in the system
locumentation. Nonstandard extensions, when used by an application, may change the
pehavior (of)functions or facilities defined by this International Standard. The conformance
locument shall define an environment in which an application can be run with the behavig
bpecified by this International Standard. In no case except package name conflicts shall s

er

=

t all

e
hal.

\SIS

=

ich

anenvironment require modification of a Basic Conforming or Fully Conforming ASIS

Application. An implementation shall not change package specifications in this International

Standard except by:
« Adding “with” clauses, pragmas, representation specifications, comments, and

allowable pragmas. Allowable pragmas are those which do not change the semantics

of the interface (e.g., List, Optimize, Page).

« 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 Implementatlon conformance documentatlon

capdbilities 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

stanflards approved by ISO/IEC or any ISO/IEC member body that are available for use by a Basic
or Fully Conforming ASIS Application. Applicable characteristics whose 'documentation is reqyired
by one of these standards, or by standards of government bodies, may also be included.

The conformance document shall describe the behavior of the implementation for all
implementation-defined features defined in this International'Standard. This requirement shall[be

met py listing these features and providing either a specific\reference to the system documentgtion
or providing full syntax and semantics of these features, The conformance document shall specify
the hehavior of the implementation for those features.where this International Standard states|that
implementations may vary.

No gpecifications other than those describedtin this subclause shall be present in the conformpance
docyment.

The phrase “shall be documented” in‘this International Standard means that documentation of| the
featyre shall appear in the conformance document, as described previously, unless the syster
docymentation is explicitly mentiened.

=]

The system documentationsshould also contain the information found in the conformance
docyment.

1.1.3.3 Implemeéntation conformance categories
An inplementation is required to define all of the subprograms for all of the operations defined in

ard
in the

|mplementat|on Optlonal mterfaces shaII be mcluded in any Fully Conformlng ASIS
implementation, unless stated otherwise in the ASIS specification. An application that accesses an
Ada environment’s semantic tree (e.g., Diana Tree) directly using work-arounds is not considered
to be a conformant application. All Conforming Applications fall within one of the categories
defined below.

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

There are four categories of conforming ASIS implementations:
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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 B4SIC Conforming ASIS Tmplementation USINg EXTensions 15 an ASTS imptementation that differs
from[a Basic Conforming ASIS Implementation only in that it uses nonstandard extensionsthat are
congistent with this International Standard. Such an implementation shall fully document.its
extehded facilities, in addition to the documentation required for a Basic Conforming,ASIS
Implementation.

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

1.1.3.4 Application conformance categories
An ASIS application is any programming system or any set of software components making usge of
ASI$ queries to obtain information about any set of Adarcomponents. All ASIS applications
claiming conformance to this International Standard shall use a Conforming ASIS Implementation
with for without extensions.

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

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

1.1.8.4.3 Basictconforming ASIS application using extensions
A B3gsic Conforming ASIS Application Using Extensions is an application that differs from a B3gsic
Conforming.ASJS Application only in that it uses nonstandard, implementation provided, extended
facilities that-are consistent with this International Standard. Such an application should fully
docyment.its requirements for these extended facilities. A Basic Conforming ASIS Application
Using Extensions may or may not be portable to other Basic or Fully Conforming ASIS
Implementation Using Extensions.

1.1.3.4.4 Fully conforming ASIS application using extensions

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

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

1.14.1 Traditional approach (permission 1)

Traditionally, the ASIS APl implementation is intended to execute on the node containing the
implementor’s Ada software engineering environment and the desired Ada compilation
enviro et Because the ASTS APHimterfaces ditecty, AStS perfo atits best tis expectad
that most ASIS implementors will support this approach as it requires little additional effort\when
alterpative approaches are supported. In Figure 1, the client tool using Permission 1 usésythe
ASIS$ specification exactly as specified in this International Standard. ASIS tools and applicatipns
are ¢gompiled 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 thg
ASIS$ API is supported by a server; ASIS client tools can request ASIS setyvices within the
supported network.

UJ

Figure 1 identifies four ASIS client tools using permission 2 capable of interfacing with an ASI
Objgct Request Broker (ORB) server. One client tool is written in’ Ada, one in Java, one in C+t,
and pne in Smalltalk. The ORB serves as a broker betweemthe client and server on a networ}
congisting of many nodes. Server location and servicesareregistered with the ORB. A client
needing the services interfaces with the ORB, who brokers the needed server interface
information. The interface between a client and server’is written as an interface specification ip the
Interface Definition Language (IDL). IDL is very_different from most computer languages; whep
IDL is compiled, the interface specification is praduced in either Ada, Java, C++, or Smalltalk.|In
addiion, the necessary artifacts are produced‘to register the client or server interface with the
ORBH.

1.1.4.3 Distributed traditional approach (permission 3)
The |Ada specification created by.the compilation of this ASIS APl in IDL is semantically equivalent
to th|s ASIS standard, but not‘syntactically identical. An ASIS Client tool written in Ada interfaces
to the ASIS API as specified'in this International Standard. As shown in Figure 1, the ASIS AP
encgpsulates the ASIS ORB client as generated from the compilation of the ASIS IDL into Ad4.
Client tools using eitherpermission 1 or permission 3 are, most likely, identical. Client tools
devagloped using permission 3 can be developed as plug and play.

1.1.4.4 ASIS dynamic client approach (permission 4)

In addition<esusing traditional compiled tools through the client / server interface, ORBs can
provlde.a Dynamic Interface Invocation (DIl) capability where rather general purpose tools car
accgss the interface dynamically. Shown in Figure 1, such a tool behaves more like a browsel. It
accesSes ne A DL as registered wi € server and browses througn the services provided
by the ASIS interface. Use of this capability with ASIS is extremely cumbersome and manually
intensive. However, this provides a user access to information across the interface that had not
been preprogrammed by a tool.
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Client Tool
written
in Ada
(Permission 3)
Client Tool Client Tool Client Tool Client Tool +
written written written written
in Java in Smalltalk in C++ in Ada ASIS
(Permission 2) (Permission 2) (Permission 2) (Permission 2) (this standard)
¢ ¢ ¢ ¢ Encapsulating |
ASIS ORB ASISORB ASISORB ASISORB ASIS ORE
Client Client Client Client Client
as Java as Smalltalk as C++ asAda using DI
Source Code Source Code Source Code Source Code (Permission i)

'
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'

Object Request Broker (ORB)

ASIS ORB Client Tool
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Encapsulating ¢
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(this standard)
withbody  |g—
Provided by
Implementor

'

Figure 1 — ASIS implementation permissions
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1.15 Classification of errors

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

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

Not_An_Error -- No error is presently recorded
/alue_Error -- Routine argument value invalid
nitialization_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

Jse Error -- Context/unit not use/open-able
Data_Error -- Context/unit bad/invalid/corrupt
Text_Error -- The program text cannot be‘lacated
Storage_Error -- Storage_Error suppressed
Dbsolete Reference Error -- Semantic reference is obsolete
Unhandled_Exception_Error -- Unexpected exception suppressed
Not_Implemented_Error -- Functionality notimplemented
nternal_Error -- Implementationninternal failure

Diagnostic messages may be more specific.
A set of exceptions shall be raised for the fallewing 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 occufred
ithin the application.

 ASIS_Inappropriate_Compilation_Unit - Raised when ASIS is passed a Compilation_Uhit
alue that is not appropriate. This exception typically indicates that a user error has occurfed
vithin the application:

« ASIS_Inappropfiate_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
hpplications

* ASIS_Inappropriate_Line - Raised when ASIS is given a Line value that is not appropriafe.

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

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

Normative reference

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

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

1.3
For
8657
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“ASI
“Asis

rerms and aernitions
he purposes of this International Standard, the terms and definitions given in ISO/IEC
11995 and the following apply.

fional terms are defined throughout this International Standard, indicated by jtalic type. T¢
citly defined in this International Standard are not to be presumed to refer implicitly to sim
s defined elsewhere. Terms not defined in this International Standard and1SO/IEC 8652:
D be interpreted according to the Webster’s Third New International Dictionary of the Eng
juage. Informal descriptions of some terms are also given in Annex\A,/Glossary”.

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

rms
lar
| 995
ish



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

ISO/IEC 15291:1999(E) © ISO/IEC

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 PO
q NP
I
a [
C
S — a
0 e Rl A t
u 1 [, 2 AN _
] 15 [
C | Compile = Link n

e
c ASISdnterface §
0 S
d proprietary standard t
e interface interface e
¥ m
CASE Tool or Application
Figure 2 — ASIS as interface to Ada compilation en vironment
2.1. Ada environment

ISO/IEC 8652:1995, 10.1.4(1) provides a notion for this compilation environment as: “ Each
compilation unit submitted to the compiler is compiled in the context of an environment
declarative_part (or simply environment), which is a conceptual declarative_part that forms the
outermost declarative region of the context of any compilation. At run time, an environment forms
the declarative_part of the body of the environment task of a partition.”

10
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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
application. ASIS provides any information from a context by treating this set as if its elements
make up an environment declarative part by modeling some view (most likely - one of the views of
the yndertying-Adaimptementation)omrtheenvironment—Contextisaviewof amAdeaenvirorment.
ASI$ requires an application to identify that view of the environment using the procedure
Asis|Ada_Environments.Associate, as shown in Figure 3. ASIS may process several different
contexts at a time.

a

Ada CompilatiopUnits

Ad
Ada (@)
0000 o 900,

Environment

ASIS Tool or "\ ASIS Assgciate (...)
Application Queries
N\
ASISContext

Ada Compilation Units

0 ©50© ©©>

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|
pra nma fl UTTIT thc <1 IV;I UTImmet It. CUI 1 |p;:at;U| I_UI Ilt G:QU ;O art Gbotl a\.,t;Ln L} vvh;uh ICPI CTOoTl |tc
information about some physical object from the "external world". This physical object is treated by
the underlying Ada implementation as the corresponding Ada compilation unit or as a result of
compiling a configuration pragma. An ASIS compilation 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
being raised if the Ada environment includes such units.

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

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

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

* lWhite-box" queries are those ASIS queries which produce information about lexical elemlents
pf compilation units.

2.2.p Semantic queries
Semantic queries are those ASIS queries which express semantic properties of ASIS Elements in
termss of other Elements. There are three kinds of semantic queries in ASIS:
e PBemantic queries about Elements,

e Bemantic queries about Compilation Units, and
« PBemantic queries about Dependence\Order.

2.2.8 General ASIS querytprocessing

Both structural (syntactic) andrsemantic queries are facilitated through the notion of ASIS
elements and their kinds. MestASIS queries provide for the processing of specific constructs jwith
respect to the Ada Referenee Manual and the processing of their lists.

2.2.8.1 Elements’and element kinds
The pase object in ASIS is the Asis.Element. Element is a common abstraction used to denotg the
syntax (both exXpficit and implicit) of ASIS compilation units. Elements correspond to nodes of f
hierarchicaltree representation of an Ada program. Most elements of the tree have child
elementsThese children can appear as single elements (possibly with children themselves) qr as
a lisf of elements (also possibly with children). As an example, think of an Ada object declaratipn

havis g three sub p:\rfc orchildren:

* Alist of identifiers,

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

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

has a corresponding tree as in Figure 4.

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

ASIS$ Elements are either explicit elements, representing a‘language construct that appears
explicitly in the program text for the compilation unit, ot~\implicit elements, representing a langy
congdtruct that does not exist in the program text for‘the compilation unit, but could occur at a
place in the program text as a consequence of thé’semantics of another construct (e.g., an im

decl

ASI$ provides the ability to visit elements ofthe tree and ask questions of each element. One
hiergrchy of questions begins with: “What kind of element do | have?” Elements of the highest

leve

hiergrchy of kinds, the primary ASIS package to support processing of those kinds, and the

refe

Object

9(E)

o N

List of Identifiers Subtype Indication fitial Expression

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

Aration, a generic instantiation).

of the ASIS hierarchy are classified into kinds. The following table identifies the high leve

flences for those kinds in the Ada Reference Manual.

A\ Defining_Name Asis.Definitions Reference Manual 3, 6

\ Declaration Asis.Declarations Reference Manual 3,5, 6, 7, 8,9, 10, 11, 12
A\ Definition Asis.Definitions Reference Manual 3, 7,9, 12
\n_Expression Asis.Expressions  Reference Manual 2, 4

\ 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

A\n_ASsociation Asis.Expressions  Reference Manual 2, 3, 4, 6, 12

age
iven
plicit

key

A_I_D ragma

Asis.Elements Reference Manual 2, 10, 11, 13, B, G, H, |, 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:

In th

case Asis. Elenments. El ement _Kind (My_Elenent) is -- 13.
when Asis. A Declaration => -- 3
case Asis. Elements. Declaration_Kind (M/_Elenent) is -- 13.
when Asis.A Variabl e_Declaration => -- 3
{ statenent }
when ot hers =>
nul | ;
end case;
when Asis. A Statenent => -~ 3.9.1
case Asis.El enments. Statement _Kind (M/_Elenent) is -- 13.25
when Asis. A Bl ock_Statement => --3.9.20
1

© ISO/IEC

[ ot ot oanant
L J

when ot hers =>
nul | ;
end case;
when others =>
nul | ;
bnd case;

All ofher element kinds are ignored by falling into the null when others altefnative.

2.2.

B.2 Processing specific constructs

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

The
into

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

unction Object_Declaration_View (Decl aration\» Asis. Decl aration) -- 15.9
return Asis.Definition;

unction Initializati on_Expression (Dec]afation : Asis.Declaration) -- 15.10

return Asis. Expression;

$e functions correspond to each of thelthree parts of an object declaration. Once it is clas
ts kind, each element can be processed further with the provided functions. Some functid

“travierse” to other child elements such-as the Object_Declaration_View and
Initiglization_Expression functions-above. Since the kind of element that is returned for each g
thesg functions is already known, processing can continue directly with the functions in the
Asis|Definitions package (Clause 16) that accept A_Type_Definition elements or the
Asis|Expressions package\(Clause 17) that accept An_Expression elements. The exception

ASIS

interjded to process.(Parameter names and subtype names in the function specifications indic
wha{ kind of input.element is expected and what kind of element is returned.

s example, variable declarations and block statements will presumably be\processed further.

a
DI

sified
ns

_Inappropriate_Elenent is raised whenever an ASIS function is passed an element it is pot

ate

2.2.8.3 Element list processing
Listq of elements are processed with a loop iteration scheme in the following manner:
EXAMBI E | oap jteration scheme
List : constant Asis.El enent_List := -- 3.7
<ASI S function returning a |ist>;
An_El ement : Asis. El enent; -- 3.6
begi n

14
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An_Element := List (l);
Process (An_Element);
end loop;
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Functions that return Element_List types generally indicate what type of elements are in the list

ISO/IEC 15291:1999(E)

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

Figu

The

— 5

re 5 depicts operations which, in general, apply to all elements.

Enclosing
Element

Enclosing
Compitation Uni

S o
( oo 3
/ \

D ©O O O

Component Elements

Related
Elements

Text Span
Text Image

Figure 5 — Operations on elements

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

A\Sis’Elements.Element Kind (13.6) - Returns the Element Kind for the element. Once th
Element_Kind is known, the Element can be decomposed into its component elements.

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

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

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

S

1%

15
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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.
Asis.Elements.Hash (13.42) - Returns a convenient name for an object of type Asis.Element.
Asis.lds.Create_Id (21.7) - Returns a unique Id value corresponding to this element.

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
nitialization_Expression function above when no initial value is present in the declaration.

2.2.35 Semantic references
Refdrences from one part of an Ada program to another can be traversed with functions whose
namg begins with “Corresponding_", such as: Corresponding_Children,
Corresponding_Declaration, Corresponding_Body, Corresponding_Type_Declaration,
Corrpsponding_Type, Corresponding_Body_Stub, Corresponding_Namg /Definition,
Corresponding_Name_Declaration, Corresponding_Loop_Exited, Corresponding_Entry, etc. If an
element references another element, the user can traverse to the referenced element with thig
funcfion. A Nil_Element is returned if no definition traversal is passible.

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

For ¢xample, the user can traverse to the type declaration referenced in an object declaration|with
the Corresponding_Expression_Type functionas 'shown in Figure 6. Figure 6 also depicts links
using the semantic query Corresponding_Name_Declaration. (Note: the thin lined-arrows depjct
syntactic queries while the thick-lined arrows depict semantic queries.)

16


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

© ISO/IEC ISO/IEC 15291:1999(E)

C

Z

Latitude

Full Type Declaration

Type Definition
Real Type Definition
Floating Point Definition

.

¥/
Defining Range
Identifier

Specification
prresponding_ +90.0
pression_Type

Static SimpleZExpressions
A=A +B;
\
Corresponding_
ame_Declaration _ _
Object Declaration

List ofddentifiers Subtype Indication Initial Expressipn

7
-

Static Expression
P / eal Range

N—

Corresponding_
Name_Declaration

Figure 6 — Semantic reference using corresponding gueries
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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.

18
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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

Package Asis also encapsulates implementor-specific declarations, which are made available

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.

ISO/IEC 15291:1999(E)

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

ree.

ntax

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

to

ASI$ and its client applications in an implementor-independent manner. Package ASIS is the Jroot

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

\sis.Ada_Environments - This child package encapsulates a‘set'of queries that map

A\n ASIS Context is associated with some set of Ada compilation units maintained by an
inderlying Ada implementation. After this association has been made, this set of units is
considered to be part of the compile-time Ada environment, which forms the outermost

pxecution. If an Ada implementation supportscthe notion of a program library or “library” as

context may be manipulated at a time.4mportant interfaces include: Associate, Dissociate),
Dpen, and Close (see Clause 8). The'type Container and its supporting functions are pro
n the child package Asis.Ada_Efyvironments.Containers (see Clause 9).

\sis.Implementation - This.€hild package provides operations to initialize and finalize th¢

Clause 6). Its child package Asis.Implementation.Permissions provides queries to
letermine options used by an implementation (see Clause 7).

A\sis.Compilatian,Units - This child package encapsulates a set of queries that implems
he ASIS Compilation_Unit abstraction. It defines queries that deal with Compilation_Units
he gateway queries between Compilation_Units, Elements, and Ada_Environments. Mor
han onelcompilation unit may be manipulated at one time (see Clause 10). The child pac
sis,€ompilation_Units.Times encapsulates the time related functions used within ASI
see CGlause 11). A second child package, Asis.Compilation_Units.Relations encapsul
he.semantic relationship concepts used in ASIS. Relation gueries provide references to

context of any compilation, as specified in section:10:1.4 of the Ada Reference manual. Th
Eame environment context provides the implicitteutermost anonymous task during program

Epecified in section 10(2) of the Ada Reference Manual, then an ASIS Context value can be
inapped onto one or more implementor libraries represented by Containers. More than one

\SIS interface. It also provides queries for the error status of the ASIS implementation (sge

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

S

ided

nt

and

age

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

units (see Clause 12).

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

an iterative traversal of a logical syntax tree. During the traversal, ASIS can analyze the
various elements present and provide application processing via generic procedures
instantiated by the application using queries to decompose ASIS elements into the logical

semantic tree of the Ada program (see Clause 14). This key mechanism is the heart of most

ASIS tools; examples of its use are provided in Annex B.
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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_Exception_Handler, can be further classified by a subordinate 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 operate on
\_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 gqUeries that operate on
\ Statement, A_Path, and An_Exception_Handler elements:(see Clause 18).

|92)

* Asis.Text - This child package encapsulates a set of opérations to access the text of ASI
Flements. This text is represented as logical /ines from the source code of the external

epresentation of a compilation unit. Type Line is defined to support program text operatigns
see Clause 20). It assumes no knowledge of the-existence, location, or form of the program
{ext.

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

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

* Asis.lds - This child package encapsulates a set of operations and queries that implement the
SIS Id abstraction. An /d is a-way to identify a particular element (i.e., a unique referencq to

an Element) which is efficient-and persistent as long as the environment is not recompiled
see Clause 21).

« Asis.Data_Decompaesition - This optional child package encapsulates a set of operationg to
lecompose data.values using the ASIS type information and a portable data stream,
epresenting a,data value of that type (see Clause 22). Its child package
\sis.Data_Deeomposition.Portable_Transfer provides support for logging and delogging of
hpplicationdata using ASIS. Internal packages of
\sis.Data-Decomposition.Portable_Transfer include: Portable_Constrained_Subtype,
Portable Unconstrained_Record_Type, Portable_Array_Type_1 (for one dimensional arrgys),
Portable Array Type 2 (for two dimensional arrays), and Portable_Array Type_3 (for thrge

H 1 \_L V| [aTall
mreroivriarairayo ) (oLt LIdUuotT £9).

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.

20
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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,

whic
Sta

h may be present in a specific ASIS implementation, are not part of this International

2.4.
An A

Thes
exad
com
com

2.4.
ASIS
Appl
to vi
beer
restn
restr

a)

b)

A pr
Che
each

Tasks are declared at the library level.

dard.
D Required sequencing of calls
SIS application shall use the following required sequencing of calls:
a) Asis.|Inplementation.Initialize; -- Initialize the ASIS_jinterface
b) Asis.Ada_Environnments. Associate(..); -- Name an Ada Environnent
c) Asis.Ada_Environments. Open(..); -- Access an Ada Enyi'‘t.onment
d) Use the various ASIS queries. -- Fetch a unit, j.ts attributes,
-- get its Unit_,Declaration el eneng,
-- traverse itS¢elenents, etc.
e) Asis.Ada_Environments.d ose(..); -- Drop access, to an Ada Environnmept
f) Asis.Ada_Environnents. Di ssociate(..); -- Rel ease.the Ada Environnent nang
g) Asis.|nplenentation.Finalize; -- Rel easé~al| resources
e calls may be used in a loop. More than one element may-be manipulated at one time. (The
t number is subject to implementation/target specific Jimitations.) An element, obtained frpom a

bilation unit, can continue to be manipulated while the Context, from which the element’s
bilation unit was obtained, remains open.

B Notional ASIS application
Applications may take on many forms. This section is intended to present a notional ASIS
cation using the example of a simple restrictions checker. A restrictions checker is intended
it every element in an ASIS context to determine if a violation of a safety-critical check has
made. The ASIS context could.include all compilation units in the Ada application. Suchja
ctions checker might contain-a large number of restrictions to check. The example
ctions checker looks for viglations of two safety-critical guidelines:

Short circuit operators,are always used
i.e., OR ELSE andAND THEN are used and OR and AND are not used).

pcedure,named Process_Element, is created which contains calls to procedures
tk_Short,Circuit and Check_Library Level Task, which performs a restrictions check for

of dun safety-critical guidelines above.
pr-ocedure—Process—Elereprt—(Elem —r—Asts—Elererts 3—6
B Cont r ol : in out Asis.Traverse_Control; -- 3.13
Dummy : 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 ;

ISO/IEC 15291:1999(E)
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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
ASTS. ETenents. Cperator _Kind (& eny, = 13. 22
begi n

case Op_Kind is

when Asis. An_And_CQperator => - - ~3N9. 18
Put _Line ("Violation of Short Circuit Operator guideline:")y
Put ("-- Use of AND Qperator at line ");

Put (Asis. Text.Line_Number’ Wde_I| mage =< 20.2
(Asis. Text.First_Line_Nunber (Elem)); -- 20.8
New_Li ne;
when Asis. An_Or_Cperator => -- 3.9.18

Put _Line ("Violation of Short Circuit Operatop 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 see if the Element parameter is a Declaration_Kind of
A _Task_Type Declaration, A_Protected \Type_Declaration, A_Single_Task_Declaration, or
A_S|ngle_Protected_Declaration. If the~Element is such a declaration, then a test Is_Library level
is pgdrformed. If the task is not at the Library level, then a violation is reported along with its ling¢
numper.

procedure Check_Library_Level _Task (Elem: Asis.Elenment) is -- B.6
begi n
case Asis Elenments.Declaration_Kind (Elem is -- 1B.9

when_Asi s. A Task_Type_Decl aration | -- B.94
Asis. A Protected_Type_Decl aration | -- B.94
Asis. A _Single_Task_Decl aration | -- B.94
Asis. A _Single_Protected_Declaration => -- B.9%4

If not Is_Library_Level
(Asi s. El ement s. Encl osi ng_Conpi |l ation_Unit(Elem)) then -- 1B.2
Put _Line ("Violation of Tasking guideline:");

Put ("-- Non-library level Task at line-"):
Put (Asis. Text.Line_Nunmber’ Wde_| mage -- 20.2
(Asis. Text.First_Line_Nunmber (Elem)); -- 20.8
New_Li ne;
end if;
when ot hers =>
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 ot hers =>
return false;
end case;

9(E)

end |s_Library_Level;

So far the procedure Process_Element has been created to check restrictions on an Element
Conpilation_Unit. The next step is to traverse all the Elements in a Compilation_Unit\with this
chedk. 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 €ach
Conpilation_Unit as it checks each element in the Compilation_Unit for restrictions using the
procedure Check. Procedure Check is an instantiation of ASIS’s Traversgs Element with
Progess_Element, containing the restriction checks. Traverse_Element\provides a traversal o

ina

each element in a Compilation_Unit’s logical syntax tree. The generic-is instantiated with a stdte, a

pre-pperation, and a post-operation. In this example, Process_Elenyent is the pre-operation w|
is edecuted when we land on each Element in the logical syntaxiree. In this example, no

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

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

wth Asis;
package Check_Conpilation_Unit is

procedure Find_Violations (CQY: in Asis.Conpilation_Unit); -- 3.1
end Check_Conpil ati on_Unit;
with Asis; with Asis.Elenents; with Asis.lterator; with Asis. Text;

wi th Ada. Wde_Text _| o;’<use Ada. W de_Text _| o;
package body Check_GConpi'lation_Unit is

nich

cal

procedure Pracess_El enment (El em : in Asis.El enent; -- 3.6
Control : in out Asis.Traverse_Control; -- 3.1B
Dunmy : in out bool ean);
procedure No_Op (Elem : in Asis. Elenment; -- 3.6
Control : in out Asis.Traverse_Control; --  3.1B
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 -- 3.1p
Control : Asis.Traverse_Control := Asis.Contlnue; -- 3.13
Dunmy . bool ean;

begi n
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 requi

red

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

with Asis; - 3.0
wi th Asis.|nplenentation; - 6.0
with Asis.Ada_Environnents; - 8.0
wi th Asis. Conpilation_Units; - 10.0
wi th Check_Conpil ation_Unit;
procedure My_Application is
My_Context : Asis. Context; -- 3.5
begi n
Asis.Inplenentation.Initialize; --6)p
Asi s. Ada_Envi ronnents. Associ ate (My_Context, "My Context"); N-8.B
Asi s. Ada_Envi ronnent s. Open (My_Context); -~ 8.1
decl are
Unit_List : Asis.Conpilation_Unit_List := -- 3.M
Asi s. Conpi l ation_Units. Conpilation_Units (M/_Context); -- 10.p0
begi n
for I in Unit_List’Range | oop
case Asis.Conpilation_Units.Unit_Origin (Unit_Kist (1)) is -- 10.B
when Asis. An_Application_Unit => 3.12.3
Check_Conpi | ation_Unit.Find_Violati6ns'(Unit_List (I))
when others => nul | ;
end case;
end | oop;
end;
Asi s. Ada_Envi ronnent s. d ose (M/_Cont ext ), -- 8.p
Asi s. Ada_Envi ronnent s. Di ssoci ate (M/_Contlext); -- 8.p
Asi s. | npl enent ation. Finali ze; -- 6.B

end My_Application;

244 Erroneous applications

An ASIS application is erroneous if:

* ltuses any ASIS query, other thanthose exported by Asis.Implementation, while
A\sis.Implementation.Is_Initialized'= False.

« |t attempts to use a Context\before opening it (exceptions to this are Asis.Ada_Environmgnts:
\ssociate, Dissociate, and.the Context query functions; these are the only ones that shall|be
sed before opening a.Context).

e [t attempts to use_a Gontext after closing it (exceptions to this are Asis.Ada_Environmentq:
A\ssociate, Dissociate, and the Context query functions; these are the only ones that shall|be
Ised after clasing a Context).

. attemptste Dissociate or Associate an open Context.
. attempts to manipulate a Compilation_Unit whose Context has been closed.
. attempts to obtain Compilation_Unit information from an unopened Context.

e |t attempts to manipulate an Element from a Closed Context.

2.4.5 Usage rules

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

e All queries with a Context parameter of mode IN raise ASIS_Inappropriate_Context if the
Context value is not open. The Status is set to Value_Error.
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» All queries with an Element or Line parameter attempt to detect the use of invalid values and

raise ASIS_Inappropriate_Element in response. The Status is set to Value_Error. (An invali
value is one where the associated Context variable has been closed.) Not all ASIS

d

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.

» ltis generally inappropriate to mix elements of distinct subtypes (e.g., Passing a statement
A guery nylnnm‘ing adeclaration.is innpprnprintp) It is alsa in:alnlnrnlnri::fn tomix kinds of

Elements within a subtype when a query is expecting a specific kind. (i.e., Passing a type
leclaration to a query expecting a procedure declaration is inappropriate).

to

* Any query may raise ASIS_Failed with a Status of Obsolete_Reference_Error if the argunjent

pr result is itself, or is part of, an inconsistent compilation unit.

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

24.5.2 Rules for processing queries for illegal/inconsistent context

The following provides some general rules to identify processing«when some inconsistent subget

of Cpmpilation Units is processed during semantic query praocessing. Processing of inconsistgn
unit ets is in a certain extent implementation-dependent; th&\following in general should apply:

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

Semjantic queries about compilation unijts:
. orresponding_Children: If the declaration of a child is inconsistent with the argument gf

uery, neither declaration nor body'is returned. If the declaration of a child is consistent with
he argument, but the body is not, the declaration is returned, and for the body, the result pf

he Corresponding_Body query applied to the declaration is returned.

« Corresponding_Parent_Deéclaration: If a parent is inconsistent with a child passed as the

hrgument, A_Nonexistent_Declaration shall be returned.

t

the

« Corresponding Declaration: If the declaration of an argument Element is inconsistent with

init is of AxPublic_Declaration_And_Body kind.)

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

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

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

the argument, A “Nonexistent_Declaration shall be returned. (For a unit A_Procedure_Bodly or
A\ Function-Bedy kind the solution may be in any case to return Nil_Compilation_Unit if the

up
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Semantic queries about semantic dependence order:

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

The remaining clauses in this International Standard are presented
as a compilable interface, documented with Ada comments.
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Package Asis encapsul ates inpl enentation-specific declarations, which are

made available to ASIS and its client applications in an

i npl enent ati on-i ndependent nanner.
L AL C o il & £ il AL C o s £
r \.r\ayc ol I 1T O e T UUT Ul CTIC A0 O TTIUCTT T AacvtT,

Dst r act

he Ada Senantic Interface Specification (ASIS) is an interface between an
Ha environnent as defined by |1 SO | EC 8652: 1995 (the Ada Reference Manual)
hd any tool requiring information fromthis environnent. An Ada environment
hcl udes val uabl e senantic and syntactic information. ASIS is an open_and
bl i shed cal | abl e interface which gives CASE tool and applicatiop

pvel opers access to this infornmation. ASIS has been designed to be
hdependent of underlying Ada environnent inplenentations, thus’Supporting
brtability of software engineering tools while relieving toehk\devel opers
om having to understand the conplexities of an Ada envirpenuent’s
oprietary internal representation.

T T T QT T > > !

hckage ASIS Types:

)

—

he following types are nade visible directly thfough package Asis:
type ASIS_|nteger
type ASI S _Natural
type ASI S Positive
type List_Index
type Cont ext
type El enent
type El ement _Li st
El ement subtypes
El enent Kinds (set of enuneration types)
type Conpilation_Unit
type Conpil ation_Unit_List
Unit Kinds (set of enuneration types)
type Traverse_Cont r-ol
subt ype Program Text

he ASIS interface uses string paraneters for many procedure and function
bl | s. Wde_String i's* used to convey ASIS environnent infornation.

ogram Text, a gubt'ype of Wde_String, is used to convey programtext.
he Ada type Strisag is not used in the ASIS interface. Neither the Ada
pes Charactern*nor Wde_Character are used in the ASIS interface.

~ 7o o

pl erent@atyon_Defined types and val ues

Al nunpers of inpl ementation-defined types and constants are used. To nake
t he/ASIS specification conpile, the follow ng types and constants are
p oviuded:

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

In addition, there are several inplenentation-defined private types.
For conpilation conveni ence these types have been represented as
enuneration types with the single value of "Inplenmentation_Defined".
An i npl enentation nmay define reasonabl e types and constants.

Pl ease refer to conmentary where each is used.
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-- 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.

Subt ype ASIS Natural is ASIS Integer range O .. ASIS Integer’Last;

-3 type ASIS_Positive

subt ype ASIS Positive is ASIS Integer range 1 .. ASIS |nteger’ laast;

- 34 type List_Index

Li st _I ndex_| npl enent ati on_Upper

constant ASIS Positive :=1 rrbl ement ati on_Def i ned, | nt eger _Const ant ;
subt ype List_Index is ASIS Positive
range 1 .. List_Index_|nplenentation_Upper;

-- s|ze
- 35 type Context

-- The ASIS Context is a view of a particular inplenmentation of an Ada
-- epvironment. ASIS requires an*application to identify that view of
-- tpe Ada environment. An AS|IS/Context identifies an Ada environnent
-- ap defined by | SO IEC 8652:1995. The Ada environnent is well

-- dpfined for Ada inplementations. |SO|EC 8652: 1995 provides for an
-- iplenmentation-defined method to enter conpilation units into the
-- Afa environment. |nphementation pernissions allow for illegal and
-- ipconsistent units _t'oibe in the environnent. The use of ASIS may
-- rpsult in the exceptjon ASIS Failed being raised if the Ada

-- efpvironnent includes such units.

ef i ned by the-i'npl enentation, an ASIS context is a way to identify
set of Compi-lation Units to be processed by an ASIS application.
hi s may, i nclude things such as the pathnanme, search rules, etc.,

hi ch aresattributes of the Ada environment and consequently
pconesypart of the ASIS Context only because it is a "view' of

he{ Ada’ envi ronnent .

T osH9 0

-- Because the contents of the Ada environnent are (Ada-)I1 nplementation
-- defined, the ASIS context may contain illegal conpilation units.

-- An ASIS Context is a handle to a set of conpilation units accessible
-- by an ASIS application. The set of conpilation units available

-- froman ASIS context 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.
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-- An ASIS Context is associated with sone set of Ada conpilation units

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

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

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

-- inmplicit outernost anonynous task during program execution.

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

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

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

-- Cpntext shall be an undiscrimnated linmited private.

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

unction "=" (Left : in Context;
Right : in Context)
Return Bool ean is abstract;

IR I mpl ement ati on Requi renent
IR
IR The concrete nechani smof this association is inplenentation-specific:
IR

IR Each ASIS inplenentation provides the neans to conStruct an ASI S

I R Context value that defines the environnent decl@rative_part or

IR "context" fromwhich ASIS can obtain library wnits.

The Ada |exical elenent abstraction (aprivate type).

The Elenent type is a distinct abstract type representing handles for the

| pxi cal elements that formthe textiof conpilation units. El enents deal
-- Wth the internal or "textual" Wiew of conpilation units.

g

E

ber ations are provided that~split a Conpilation_Unit object into one
ement and two El ement Li'shs:

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

-- b) An Elerment associated with the declaration.
-- c) Alist of qpnagmas, that are not part of the context clause but which

-- nonet hel€ss- affect the conpilation of the unit.

-- ABIS Etenments are representations of the syntactic and semantic information
-- ayai/4,able fromnost Ada environnents.

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 i s El enment;
Eubt ype Associ ation I's Element;
Eubt ype Associ ation_Li st is Element_List;
subt ype Case_Statenent _Alternative is Element;
Eubt ype O ause is Elenment;
subt ype Conponent _Cl ause is Element;
subt ype Conponent _C ause_Li st is Element_List;
subt ype Conponent _Decl ar ati on is Element;
Eubt ype Conponent _Definition is Elenment;
subt ype Constrai nt is Element;
Eubt ype Cont ext _C ause is Elenment;
5ubt ype Cont ext _Cl ause_Li st is Element_List;
Eubt ype Decl aration is Elenment;
5ubt ype Decl aration_Li st is Element_List;
Subt ype Decl arative_ltem List is Element _List;
subt ype Definition is Element;
subt ype Definition_List is Element_List;
subt ype Di scret e_Range is Element;
Subt ype Di screte_Range_Li st is El ement-l st;
subt ype Di screte_Subtype_Definition i s El ement,;
Subt ype Di scri m nant _Associ ation is Elenment;
subt ype Di scrim nant _Associ ati on_Li st is Elenent_List;
subt ype Di scrim nant _Specification_List is E.enment_List;
5ubt ype Defi ni ng_Nane i s, Element;
Eubt ype Defi ni ng_Nane_Li st S-El ement _Li st ;
subt ype Excepti on_Handl er s El ement;
subt ype Exception_Handl er _Li st is Element_List;
5ubt ype Expression is Element;
subt ype Expression_Li st is Element_List;
Eubt ype Formal _Type_Definition is Element;
Eubt ype Generi c_For mal _Par anet’er is Elenment;
subt ype Generi c_For mal _Par afet.er _Li st is Element_List;
Subt ype Identifier is Elenment;
subt ype Identifier_List is Element_List;
Subt ype Nane is Elenment;
subt ype Nane_Li st is Element_List;
Eubt ype Par anet er _Speci fication is Elenment;
subt ype Par anet erl_Speci fi cation_Li st is Element_List;
Eubt ype Path is Elenment;
Subt ype Pat h_1j st is Element_List;
subt ype Pr agima El enent is Elenment;
subt ype Pragma_El enent _Li st is Element_List;
Eubt ype, ‘Rahge_Constr ai nt is Elenment;
5 ubt ype—Recor d_Conponent is Element;
5ubt ype” Recor d_Conponent _Li st is Element_List;
subt’'ype Record_Definition is Elenent;
subfype Representation C ause is Elenent;
subt ype Representation_C ause_Li st is Element_List;
subt ype Root_Type_Definition is Elenment;
subtype Select_Alternative is Elenent;
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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-- Element Kinds are enuneration types describing various kinds of elenents.
-- These elenment kinds are only used by package Asis. El enents.

-- El ement _Ki nds Hi erarchy

-- ASIS offers hierarchical classification of el enents.

At the highest

-- level, the Element_Kinds type provides literals that define "kinds" or

-- classes listed below into which

all non-nil elenments are grouped. El enents

D~ P

fdi ti onal subordi nate kinds.

Ho g

-- (Who : access Person)

[ each of the El enent_Ki nds classes, W th the exception of
h_Exception_Handl er, can be further classified by a subordinate kind at
he next level in the hierarchy.

Several subordinate kinds al so have

br exanpl e, El enent _Kinds’ A Decl aration nmight be classified into
becl arati on_Ki nds’ A_Par anet er _Speci fication which mght be further
assified into Trait_Kinds’ An_Access_Definition_Trait.
his fully identifies the syntax of an element such as:

-- Al Elenment_Kinds and subordi nate kinds Queries are in Asis.[Elenents.

is not necessary to strictly

4= 0 =

hese are designated within the
-- El ement _Ki nds ->
-- Key: Read "->" as "is further
-- A_Pragma ->

-- A_Def i ni ng_Nane ->

-- A Decl aration ->

-- A Definition ->

-- An_ Expr essi on - >

assified by any subordinate kind fromany |evel.
esults will only be obtained from subordi nate ki nds,that are appropriate.

foll ow the hierarchy; anyselenent can be
However, neani ngful

hi erarchy shown bel.ow
Subor di nat e Ki nds
classified by\ihts"

Pr agnma_Kinds

Defi njwg_Nanme_Ki nds
-> (perator_Ki nds

Pecl ar at i on_Ki nds
-> Trait_Kinds
-> Declaration_Origins
-> Mode_Ki nds
-> Subpr ogram Def aul t _Ki nds

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

Expr essi on Ki nds

-- An_Associ ati on ->
-- A St at enment ->
-- A Pat h ->

-- A Cl ause ->

-- An_Excepti on_Handl er

-> (perat or _Ki nds
-> Attribute_Kinds

Associ ati on_Ki nds
St at enent _Ki nds
Pat h_Ki nds

Cl ause_Ki nds
-> Representation_d ause_Ki nds
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-- Element_Kinds - general elenment classifications

-- Literals

-- ASIS package with queries for these kinds

type Element _Kinds is (
Not _An_El enent , --
A Pragna, --
A _Defi ni ng_Nane, --

A Decl arati on, --

Ni | _El ement
Asi s. El enent s
Asi s. Decl arati ons

Asi s. Decl arati ons

A Definition, --
An_Expr essi on, --
An_Associ ati on, --
A St at ement, --
A Pat h, --
A Cl ause, --

An_Excepti on_Handl er); --

-- Pragma_Kinds - classifications
-- |Jiterals

type Pragma_Kinds is (

Asis. Definitions
Asi s. Expressi ons
Asi s. Expressi ons
Asis. Statenents
Asis. Statenents
Asi s. O auses

Asi s. St at enent s

for pragnas
-- Reference Manual

Not _A Pragma, -- An‘unexpected el ement

An_Al | _Cal | s_Renot e_Pragns, --~E'2.3(5)

An_Asynchr onous_Pragns, <E 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 Controll ed_Pragns, -- 13.11. 3(

A\ Convention_Pragns, -- B.1(7), M1(5)

A Di scard_Nanes_Pragns, -- C5(3)

An_El abor at e_Pr agns, -- 10.2.1(20)

An_El abor ate_Al | _Pr.agns, -- 10.2.1(21)

An_El abor at e_Body~RPragns, -- 10.2.1(22)

An_Export _Pragna; -- B.1(5), M1(5)

An_| nport _Pragns, -- B.1(6), M1(5)

An_I nl i ne_Pragna, -- 6.3.2(3)

An_I| nspecti dn. Poi nt _Pragns, -- H3.2(3)

An_I| nt er Fupt _Handl er _Pragna, -- C3.1(2)

An_| nt errupt _Priority_Pragns, -- D 1(5)

A Li pker_Opti ons_Pragna, -- B.1(8)

A Li st)Pragng, -- 2.8(21)

A.Oeki ng_Pol i cy_Pragna, -- D.3(3)
Nornmalize Scalars Pr aghe, H 1('2)

An_Opti mi ze_Pragns, -- 2.8(23)

A _Pack_Pragng, -- 13.2(3)

A Page_Pragme, -- 2.8(22)

A_Preel aborate_Pragns, -- 10.2.1(3)

A Priority_Pragma, -- D 1(3)

A _Pure_Pragng, -- 10.2.1(14)

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

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

A Renot e_Types_Pragna, -- E 2.2(3)

A Restrictions_Pragns, -- 13.12(3)

A_Revi ewabl e_Pragns, -- H3.1(3)

A_Shar ed_Passi ve_Pragns, -- E 2.1(3)

A_Storage_Si ze_Pragns, -- 13.3(63)
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A _Suppress_Pragns, -- 11.5(4)
A _Task_Di spat ching_Policy_Pragma, -- D.2.2(2)
A Vol atil e_Pragns, -- C6(4)
A Vol ati | e_Conponent s_Pragna, -- C.6(6)
An_| mpl ement ati on_Defi ned_Pragnma, -- 2.8(14)
An_Unknown_Pragna) ; -- Unknown to ASIS
--3.9.3 type Defining_Name_Kinds

-- Defining_Name_Kinds - names defined by declarations and specifications.

ty

-- Declaration_Kinds - declarations and specifications_having defining nane literals.

iterals -- Reference Manual

pbe Defi ni ng_Nane_Kinds is (
Not _A Def i 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 pawe “defining_identifig

literals -- Refer'ence Manual -> Subordinate Kinds

be Decl aration_Kinds is (
Not _A Decl arati on, =) An unexpected el ement
An_Or di nary_Type_Decl ar ati on, -- 3.2.1(3)

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

A Task_Type_Decl ar ati on, -- 9.1(2)
A\ Protected_Type_Decl arati on, -- 9.4(2)
An_| nconpl et e_Type_Decl ar.at'i_ on, -- 3.2.1(2),3.10(2)
A Private_Type_Decl ar at iony --3.2.1(2),7.3(2) -> Trait_Kinds
A Private_Ext ensi on_Decl*af ati on, -- 3.2.1(2),7.3(3) -> Trait_Kinds
A Subt ype_Decl ar at.i*on, -- 3.2.2(2)
A Vari abl e_Declfarati on, -- 3.3.1(2) -> Trait_Kinds
A\ Const ant _Degl arati on, -- 3.3.1(4) -> Trait_Kinds
A Def erred_Const ant _Decl ar ati on, -- 3.3.1(6),7.4(2) -> Trait_Kinds
A Si ngl e_Task_Decl ar ati on, -- 3.3.1(2),9.1(3)
A\ Si ngl e_Protected_Decl aration, -- 3.3.1(2),9.4(2)
An_| nt eger _Nunber _Decl ar ati on, -- 3.3.2(2)
A Real”_Nunber _Decl arati on, -- 3.5.6(2)
An_Enureration_Literal _Specification, -- 3.5.1(3)
A_Di scrim nant _Speci fication, -- 3.7(5) -> Trait_Kinds
A_Conponent _Decl ar ati on, -- 3.8(6)
A _Loop_Par anet er _Speci ficati on, -- 5.5(4) -> Trai t_Kinds
A Procedure_Decl aration, -- 6.1(4) -> Trait_Kinds
A_Function_Decl arati on, -- 6.1(4) -> Trait_Kinds
A_Par anet er _Speci fication, -- 6.1(15) -> Trait_Kinds
-- -> Mbode_Ki nds
A_Procedur e_Body_Decl arati on, -- 6.3(2)
A _Functi on_Body_Decl ar ati on, -- 6.3(2)

=
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A_Package_Decl arat i on, -- 7.1(2)
A Package_Body_Decl ar ati on, -- 7.2(2)
An_Qbj ect _Renami ng_Decl ar ati on, -- 8.5.1(2)
An_Excepti on_Renani ng_Decl ar ati on, -- 8.5.2(2)
A _Package_Renami ng_Decl ar ati on, -- 8.5.3(2)
A_Procedur e_Renani ng_Decl ar ati on, -- 8.5.4(2)
A _Functi on_Renami ng_Decl ar ati on, -- 8.5.4(2)
A_Ceneri c_Package_Renani ng_Decl aration, -- 8.5.5(2)
A _Generic_Procedure_Renanmi ng_Decl aration,-- 8.5.5(2)
A_Ceneri c_Function_Renani ng_Decl aration, -- 8.5.5(2)
A_Task_Body_Decl arat i on, -- 9.1(6)
_Protected_Body_Decraratt om, 9. 47
An_Entry_Decl ar ati on, -- 9.5.2(2)
An_Ent ry_Body_Decl ar ati on, -- 9.5.2(5)
An_Ent ry_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 Protected_Body_Stub, -- 10.1.3(6)
An_Except i on_Decl arati on, -- 11.1(2)
A Choi ce_Par anet er _Speci fication, -- 11.2(4)
A\ Generic_Procedure_Decl arati on, -- 12.1(2)
A\ Ceneric_Function_Decl arati on, --12.1(2)
A\ CGeneric_Package_Decl arati on, --12.1(2)
A\ Package_l nstanti ation, -- 12, 3(Q)
A Procedure_lnstantiation, -- 12.3(2)
A Function_lnstantiation, .- 1223(2)
A For mal _Obj ect _Decl arati on, -- 412.4(2) -> Mde_Kinds
A For nal _Type_Decl ar ati 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 nal _Package_Decl ar ati on, -- 12.7(2)
A\ For mal _Package_Decl aration_WthiBox); -- 12.7(3)
-- The follow ng Decl arati on_Ki nds«'subtypes are not used by ASIS but are
-- pfovided for the conveni ences¢f the ASIS inplenentor:
suptype A Type_Decl arati op”i’s® Decl arati on_Ki nds range
An_Ordinary_Type_Declaration .. A Private_Extension_Declaration;
suptype A _Full _Type_Decltaration is Declaration_Kinds range
An_Ordi(nary_Type_Decl aration .. A Protected_Type_Decl arati on;
suptype An_Qbj ect “Decl aration is Declaration_Kinds range
AfVari abl e_Decl aration .. A Single_Protected_Decl aration;
suptype A Number _Decl aration is Declaration_Kinds range
An_I nteger _Nunber _Decl aration .. A Real _Nunber_Decl arati on;
suptype=A Renam ng_Decl aration is Declaration_Kinds range
An_Qnoj ect _Renam ng_Decl aration ..

su

su

su

su

34

A_Generi c_Function_Renam ng_Decl aration,

bt ype A Body_Stub is Declaration_Ki nds range
A Procedure_Body_Stub .. A Protected_Body_Stub;

btype A Generic_Declaration is Declaration_Kinds range

A Generic_Procedure_Declaration .. A Generic_Package_Decl arati on;

btype A Generic_lnstantiation is Declaration_Ki nds range
A Package_l nstantiation .. A Function_lnstantiation;

btype A Fornal _Declaration 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

-- 0

r “trait" of certain A Declaration and A Definition elenents.

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

--r

eserved words. The semantics of an el enent are not considered.

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

-- Fpc pynr‘r‘pl e A VMariahle Declaration elenent that is senanticall VA~

-- |I|mted type because its conponents are of a linmted type is

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

-- Tpe subordinate Trait_Kinds allow Declaration_Kinds and Definition_Kinds

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

-- ppssible pernmutations of syntactic possibilities. For exanple, in the,case
-- of a record_type_definition, Definition_Kinds can provide just two Il terals
-- tpat differentiate between ordinary record types and tagged record.types:
-- A _Record_Type_Definition, -- 3.8(2) -> Tralt/Ki nds

-- A Tagged_Record_Type_Definition, -- 3.8(2) -> Trai bt Ki nds

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

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

-- aJl the syntactic conbinations for a record_type_defd nition.

-- Elements expected by the Trait_Kind query are any)Decl aration_Ki nds or

-- Definition_Kinds for which Trait_Kinds is a subordinate kind: the literal

-- dpfinition has "-> Trait_Kinds" following it. «\For exanple, the

-- definitions of:

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

i hdicate A Discrimnant_Specificatiiogn/is an expected kind while

i
A
A

-- spbordinate kind, and all other El ement_Ki nds, are unexpected and are
N
A
c

| Conponent _Decl aration i s unexpected.

| Declaration_Kinds and Definidion_Kinds for which Trait_Kinds is not a
bt _A Trait.

h_Ordinary_Trait is any expected el ement whose syntax does not explicitly

bnt ai n any of the reserved words |isted above.

ait _Kinds
literals

pbe Trait Kinds is (

Not, A Trait, -- An unexpected el ement

N O di ARGy Trai 1" The declaration or definitiaon does
-- not contain the reserved words
-- "aliased", "reverse", "private",
-- "limted", "abstract", or

-- "access" in an access_definition

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

A Private_Trait, -- Only "private" is present

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

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

ISO/IEC 15291:1999(E)
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Only "abstract" is present
"abstract" and "private" are present

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

Decl aration_Origins

Literals

ne Declaration Qrigins is (
— =4

Not _A Decl aration_Origin, An unexpected el enent

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

An_I nplicit_Predefined_Declaration, -- 3.1(5), 3.2.3(1), A 1(2)
An_Inplicit_Inherited_Declaration); -- 3.1(5), 3.4(6-35)

0.7  type Mode_Kinds

bde_Ki nds

Literals -- Reference Manual

be Mbde_Kinds is ( -- 6.1

Not _A Mbde, -- An unexpected el enent

A Def aul t _I n_Mbde, -- procedure A(B : O;
An_I n_Mbde, -- procedure A(B. N O,
An_Cut _Mbde, -- procedure A(B<% auT O);
An_I n_CQut _Mbde) -- procedure A(B: IN QUT O
0.8  type Subprogram_Default: Kinds

Libpr ogr am Def aul t _Ki nds

literals - - Ref erence Manual

be Subprogram Default _Kinds is (

Not _A Defaul t, -- An unexpected el ement
A Nane_Defaul t,
A Box_Def auldt,,

A Ni | _Def adlt);

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

-- Defindition Kinds
-- Literals -- Reference Manual -> Subordi nate Kinds
type Definition_Kinds is (

36

Not _A Definition,

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

A _Constraint, -- 3.2.2(5) -> Constraint_Kinds
A_Conponent _Definition, -- 3.6(7) -> Trait_Kinds
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A Discrete_Subtype_Definition, -- 3.6(6) -> Di screte_Range_Ki nds
A _Di screte_Range, -- 3.6.1(3) -> Di screte_Range_Ki nds
An_Unknown_Di scri mi nant _Part, -- 3.7(3)
A Known_Di scri m nant _Part, -- 3.7(2)
A Record_Definition, -- 3.8(3)
A Nul | _Record_Definition, -- 3.8(3)
A_Nul | _Conponent , -- 3.8(4)
A Variant_Part, -- 3.8.1(2)
A Vari ant, -- 3.8.1(3)
An_C her s_Choi ce, -- 3.8.1(5), 4.3.1(5), 4.3.3(5), 11.2(5)
A Private_Type_Definition, -- 7.3(2) -> Trait_Kinds
A\ Tagged_Private_Type_Definition, -- 7.3(2) -> Trait_Kinds
A\ Private_Extension_Definition, -- 7.3(3) -> Trait_Kinds
A Task_Definition, -- 9.1(4)
A Protected_Definition, -- 9.4(4)
A Fornmal _Type_Definition); -- 12.5(3) -> Formal _Type_Ki nds
--3.p.10 type Type_Kinds
-- Type_Ki nds
-- |Jiterals -- Reference Manuah -> Subordinate Kinds
type Type_Kinds is (
Not _A Type_Definition, -- An unexpected el ement
A Derived_Type_Definition, .- 3%4(02) -> Trai t_Kinds
A Derived_Record_Extension_Definition, --¢38.4(2) -> Trai t_Kinds
An_Enuner ati on_Type_Definition, -+ 3.5.1(2)
A Si gned_| 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 nt _Definition, -- 3.5.9(3)
A Deci mal _Fi xed_Point\Definition, -- 3.5.9(6)
An_Unconst r ai ned-‘Acray_Definition, -- 3.6(2)
A\ Constrained_Array_Definition, -- 3.6(2)
A\ Record_Type. Definition, -- 3.8(2) -> Trai t_Kinds
A\ TaggedsRecord_Type_Definition, -- 3.8(2) -> Trai t_Kinds
An_Aceess_Type_Definition); -- 3.10(2) -> Access_Type_Ki nds
-- 3.5t —type Fommat_—Type _Kinds
-- Formal _Type_Ki nds
-- Literals -- Reference Manual -> Subordinate Kinds

type Formal _Type_Kinds is (
Not _A Formal _Type_Definition,

A _Formal _Private_Type_Definition

A Formal _Tagged_Private_Type_Definition, --

A Formal _Derived_Type_Definition

An unexpected el enent

12.5.1(2) -> Trai t_Kinds
12.5.1(2) -> Trai t_Kinds

12.5.1(3) -> Trai t_Kinds

37
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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 _Unconstrai ned_Array_Definition, -- 3.6(3)
A Formal _Constrained_Array_Definition, -- 3.6(5)
_FOT el _ACCESS_Type_Dertnrtiony, 3. 10(3); 3. 10(5)
-- -> Access_Type_Ki nds
--3.p.12 type Access_Type_Kinds
-- Apcess_Type_Ki nds
-- lLiterals -- Reference Manual
type Access_Type_Kinds is ( -- 3.10
Not _An_Access_Type_Definition, -- An unexpected el enent
A\ Pool _Speci fic_Access_To_Variable, -- access subtyped ndication
An_Access_To_Vari abl e, -- access all subtype_indication
An_Access_To_Constant, -- access constant” subtype_indication
An_Access_To_Procedure, -- access pnocedure
An_Access_To_Prot ect ed_Procedure, -- access,_protected procedure
An_Access_To_Functi on, -- access\function
An_Access_To_Prot ect ed_Function); -- access protected function

-- Tpe follow ng Access_Type_Ki nds subtypesi™are not used by ASIS but are
pfovided for the conveni ence of the ASIKS“ npl ementor:

suptype Access_To_QCbj ect _Definitioni's)Access_Type_Ki nds range
A Pool _Specific_Access_To-Variable .. An_Access_To_Const ant;

suptype Access_To_Subprogram Defivition is Access_Type_Ki nds range
An_Access_To_Procedure .. An_Access_To_Protected_Function;

-- Rpot_Type_Ki nds
-- Literals -- Reference Manual

type Root_Type=Kinds is (

Not _A «Reot _Type_Definition, -- An unexpected el ement
A_Root”_| nteger _Definition, -- 3.4.1(8)
A "Ro0t _Real Definition, -- 3.4.1(8)
A _Uni versal _I nteger_Definition, -- 3.4.1(6)
A_Uni versal _Real _Definition, -- 3.4.1(6)
A _Uni versal _Fi xed_Definition); -- 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)
_Qi r'r'lnl n_prr essi nn_Dnngp =3 2 2 12 5(3)
A Di gits_Constraint, --3.2.2, 3.5.9
A Del ta_Constraint, --.3.2.2, J.3
An_I ndex_Const rai nt, -- 3.2.2, 3.6.1
A Di scrimnant_Constraint); -- 3.2.2
0.15 type Discrete_Range_Kinds
-- Dl screte_Range_Ki nds
literals -- Reference Manual

be Di screte_Range_Kinds is (

Not _A Di scret e_Range, -- An unexpect ediel ement
A Di screte_Subtype_|ndication, -- 3.6.1(6),M3.2.2

A\ Di screte_Range_Attribute_Reference, -- 3.6.1,3.56

A Di screte_Sinpl e_Expressi on_Range) ; -- 3.6.1%/3.5

0.16 type Association_Kinds
-- ABsoci ati on_Ki nds
Literals -- Reference Manual
be Association_Kinds is (
Not _An_Associ ati on, -- An unexpected el ement
A Pragnme_Ar gunent _Assochafi on, -- 2.8
A Di scrim nant _Assocj at i on, -- 3.7.1
A\ Recor d_Conponent ;Associ ati on, -- 4.3.1
An_Array_Conponent™SAssoci ati on, -- 4.3.3
A Par anet er _Associ-ati on, -- 6.4
A\ Ceneric_Association); -- 12.3
0.17 type Expression_Kinds

-- Ekpfession_Kinds - general expression classifications
Li terals -- Reference Manual -> Subordi nate Kinds

type Expression_Kinds is (

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

A Real _Literal, -- 2.4.1

A String_Literal, -- 2.6

An_ldentifier, -- 4.1

An_CQper at or _Synbol , -- 4.1

A Character_Literal, -- 4.1
An_Enuneration_Literal, -- 4.1

ISO/IEC 15291:1999(E)
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--3.9.18 type Operator_Kinds
-- Operator_Kinds - classification of the
-- Literals

type Operator_Kinds is (

40
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An_Explicit_Dereference,
A _Function_Call,

An_| ndexed_Conponent ,

A Sli

A Sel ected _Conponent,
An_Attribute_Reference,

A _Record_Aggregat e,

An_Ext ensi on_Aggr egat e,

A Posi tional _Array_Aggregat e,
A_Named_Array_Aggr egat e,

An_And_Then_Short _Gircuit,

(S

[l el
AWN R

-> Attribute_Kinds

.
"A> AAAd ARAMM BB
wwww

N b
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—O_ErSe_Snort_orcul T,

An_| n_Range_Menber shi p_Test,
A Not _I| n_Range_Menber shi p_ Test,

An_| n_Type_Menbershi p_Test,
A Not _I n_Type_Menber shi p_Test,

P

Nul | _Literal,
I\ Par ent hesi zed_Expr essi on,

A\ Type_Conver si on,
A Qual i fied_Expression,

An_Al | ocat i on_From Subt ype,

Not _An_COper at or,

An_Al | ocati on_From Qualified_Expression); --

~N o D AR AD

L o S el alE ok o

o 00

vari ous<Ada predefined operators
Ref er ence* Manual

45

An unexpected el enent

An_And_Oper at or, -- and
An_Or _QOperator, -- or
An_Xor _Oper at or, -- Xor
An_Equal _Oper at or, -- =

A Not _Equal _Oper at or, -- /=
A\ Less_Than_Oper at or, -- <

A Less_Than_Or _Equal _Oper at or, -- <=
A\ G eat er _Than_Operator, -- >

A\ G eater_Than_OrEgual _Operator, -- >=
A Pl us_Oper at or -- +

A M nus_Oper at or, .- -

A\ Concat enat.e \Qper at or, -- &

A Unary_Plds Oper at or, .-+

A Unary_M-nus_Oper at or, -- -

A Ml tiphy/ Operator, .-

A Di vide_Operator, --

A Mbd_Oper at or, -- nod
AwRem Oper at or, -- rem
n l:vnr\nnnf iLate mnr ator . * %
An Abs _Operator, -- abs
A _Not _Cperator); -- not
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-- Attribute_Kinds - classifications for all known Ada attributes

-- Literals

-- Reference Manual

type Attribute_Kinds is (

Not _An_Attri bute,

-- An unexpected el enent

An_Access_Attri bute, -- 3.10.2(24), 3.10.2(32), K(2), K(4)
An_Address Attribute == 13 Q(11) 1 7 1('—'\\ K(B)
An_Adj acent _Attri bute, -- A 5.3(48), K(8)
An_Aft_Attribute, -- 3.5.10(5), K(12)
An_Al i 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)
N Callable Attribute, -- 9.9(2), K(23)
N Caller_Attribute, -- C 7.1(14), K(25)
A\ Ceiling Attribute, -- A 5.3(33), K(27)
A\ Class_Attribute, -- 3.9(14), 7.3.1(9), K(31), K(34)
A\ Conponent _Size Attribute, -- 13.3(69), K(36)
A Conpose_Attribute, -~ AS. 3(24), K(38)
A Constrained_Attribute, -- 3.7.2(3), J.4(2), K(42)
N Copy_Sign_ Attribute, -- A 5.3(51), K(44)
A Count _Attribute, -- 9.9(5), K(48)
N Definite Attribute, -- 12.5.1(23), K(50)
A Delta Attribute, -- 3.5.10(3), K(52)
A DenormAttribute, -- A 5.3(9), K(54)
A Digits Attribute, -- 3.5.8(2), 3.5710¢7), K(56), K(58)
An_Exponent _Attri bute, -- A 5.3(18), K(60)
An_Ext ernal _Tag_Attri bute, -- 13.3(75),, K(64)
A First_Attribute, -- 35(12) 3.\6. 2(3) K(68), K(70)
A First_Bit_Attribute, -- 13.5.2(8), K(7
A Fl oor _Attribute, -- A5 3(30) K( 74)
A\ Fore_Attribute, -- 3.5.10(4), K(78)
A Fraction_Attribute, -- A 553(21), K(80)
An_ldentity_Attribute, -- AW4.1(9), C7.1(12), K(84), K(86)
An_| nage_Attri bute, --~8:5(35), K(88)
An_| nput _Attri bute, =y 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 Leadi ng_Part_Attri bute, -- 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_Enmax_Attri but e, -- A 5.3(8), K(123)
A Machi ne_Em n_AttriNbut e, -- A 5.3(7), K(125)
A Machi ne_Mantissa /Attribute, -- A 5.3(6), K(127)
A Machi ne_Overflows_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)
N Machi ne_Rounds_Attribute, -- A 5.3(11), A 5.4(3), K(137), K(139)
N Max_At tribut e, -- 3.5(19), K(141)
\ Max_Size’ I n_Storage El enents_Attribute, -- 13.11.1(3), K(145)
M np-Attribute, -- 3.5(16), K(147)
A Model _Attri bute, -- A 5.3(68), G2.2(7), K(151)
A\.Model _Em n_Attribute, -- A 5.3(65), G 2.2(4), K(155)
Nbdel l:r\cl lon Attribut e, A5 '2( RR\ I(( 127)
A Model _ “Mant i ssa_Attri but e -- A 5. 3(64) G 2.2(3), K(159)
A Model _Smal | _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)
—ONbr aSed_ROUNAr Mg_AT T T T DUTE, - - A 5. 3(39), R(252
An_Unchecked_Access_Attribute, -- 13.10(3), H 4(18), K(256)
A Val _Attribute, -- 3.5.5(5), K(258)
N 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_| nage_Attribute, -- 3.5(28), K(270)
A W de_Value_Attribute, -- 3.5(40), K(274)
A\ Wde_Wdth_Attribute, -- 3.5(38), K(278)
AW dth_Attribute, -- 3.5(39), K(280)
A\ Wite_Attribute, -- 13.13.2(3), 13.13.2(11), K(282)+ K(286)
An_| npl enent ati on_Defined_Attribute, -- Reference Manual, Annex M

An_Unknown_Attribute);

--3.0.20 type Statement_Kinds

-- Statement _Kinds - classifications of Ada

-- |Jiterals --
type Statenment_Kinds is (

Not _A St at enent,
A Nul | _St at enent,

_Assi gnnent _St at enent ,
“If_Statenent,
\ Case_St at enent,

An
An
I

| e_Loop_St aterrent
_Loop_St atenent,
ock_St at ement ,
n_Exi t_St at ement
A_Got o_St at ements

op_St at ement,
i
r

PPPP
@ T —
-0 §O

5

A Procedur e.Cakl_St at enent,
A Ret ur n_Statenent,

An_Accept.St at ement ,
An_Ent ry_Cal | _St at enent ,

A.Régqueue_St at enent
— it h_Ahnrf v

Unknown to ASI S

st at enent)s
Ref er ence Manual

-- “An unexpected el ement

aoan
AWM R

wo oo aooaoaa
A o~ wGIUIa

oo
wN

o1
SIS

o ©
N

A Del ay_Until _Statenent,

A _Del ay_Rel ati ve_Stat errent

A _Termi nate_Alternative_Statenent,
A Sel ective Accept_Statenent,

A Timed_Entry_Cal | _St at enent,

A Conditional _Entry Call
An_Asynchronous_Sel ect _St at enent ,

An_Abort _St at enent,

A Rai se_St at enent,
A _Code_St at enent) ;
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A Path el ements represent execution path alternatives presented by the
i f_statenment, case_statement, and the four forms of select_statenent.
Each statenent path alternative encl oses conponent el enents that
represent a sequence_of _statements. Some forms of A Path elenents al so
have as a conponent elenents that represent a condition, an optional
guard, or a discrete_choice_list.

ASI S treats the select_alternative, and

I ggnri ng alternative y }
equence_of _statenents. Specifically, the termnate_alternative (termnate;)
5 treated as the syntactical equivalent of a single statement and are
bpresented as Statenent _Kinds’ A Terminate_Alternative_Statenent.
his allows queries to directly provide the sequence_of _statenents encl osed

A Path el enents, avoiding the extra step of returning an el ement
epresenting such an alternative.

entry_call _al ternative,
as the suyntactic equivalent of 3

o= —wn -~

n

br exanpl e,

sel ect -- A Select_Path enclosing a sequence of two statenents
accept Next_Work_ltem( W
Current _Work_ltem:= W;
end,
Process_Work_lten{Current_Work_lten);

in Wrk_ltem) do

or -- An_Or_Path enclosing a guard and a séquence 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;
Phth_Kinds o~
literals -- Reference Manual

be Path_Kinds is (
Not _A Pat h, -- An unexpected el enent
An_| f _Pat h, -- 5.3
-- if condition then
-- sequence_of _statenents
An_El sif.\Pat h, -- 5.3:
-- elsif condition then
-- sequence_of _statenents
n_l:| cn_D::f h’ [ Q’ Q 7 1’ Q 7 13-
-- 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:

sel ect
9.7.2,
sel ect
9.7. 4.
sel ect

[guard] select_alternative
9.7.3:
entry_call _alternative

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

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

type O ause_Kinds is (

Not _A d 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\ Represent ation_d ause, -- 13.1 -> Representation_Cladse_Ki nds
A\ Conponent _C ause) ; -- 13.5.1

-- 3.0.23 type Representation_Clause_Kinds

-- Representation_Cl ause_Kinds - varieties of representation clauses
-- |Jiterals -- Ref.erence Manual

type Representation_C ause_Kinds is (

Not _A Represent ati on_0d ause, -~ An unexpected el ement
An_Attribute_Definition_d ause, -- 13.3

An_Enuner at i on_Repr esent ati on_Cl ausg, -- 13.4

A\ Record_Represent ation_C ause, -- 13.5.1

An_At _Cl ause) ; --J.7

-- The Ada Conpilation Uni‘t, abstraction:

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

-- Cpnpilation uni\ts are conposed of three distinct parts:
-- a) A context™clause.
-- b) The~declaration of a library_itemor unit.

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

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

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

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

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

-- Nonexi stent units.

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

-- Conpilation_Unit shall be an undiscrinminated private type.

type Conpilation_Unit is private;

Ni | _Conpilation_Unit : constant Conpilation_Unit;

function "=" (Left : in Conpilation_Unit;

- 3]

-- Unit Kinds are enuneration types describing the various kigids“of units.

-- Unit_Kinds - the varieties of conpilation units ©f ‘conpil ati ons,

f2.1 type Unit_Kinds

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

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

Ni | _Conpilation_Unit_List : constant Conpilation_Unit_List;

hese el enent kinds are only used by package Asis. Conpilation_Units.

hcl udi ng conpi l ati ons having no conpilation units but consisting of
bnf i guration pragnas or comments.

pbe Unit_Kinds is (
Not _A Unit, -- A NN Conpilation_Unit

A\ Procedure,
A Function,
A\ Package,

A\ Ceneric_Procedure,
A\ Generic_Function,
A\ Ceneric_Package,

A\ Procedure_| nst ance
A Function_I| nstangce,
A Package_| nst anee,

A\ Procedur€&lRenam ng,
A Functi©n Renam ng,
A Package—Renani ng,

A\ Genefi c_Procedure_Renam ng,
A\Cerleri c_Functi on_Rena_m' ng,

H D 1 F=
COCTTICT T C_ I acRage_nNerarT 11g;

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

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

A Package_Body,

ISO/IEC 15291:1999(E)
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--Co

An

subt}

subt}

subt}

subt}

subt}

subt}

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

A _Protected_Body_Subunit,

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

A_Nonexi st ent _Body, -- A unit that does not exist but is:
-- 1) known to be a corresponding

© ISO/IEC

- supbunt T 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.
-- A Context is not limted to the nunber of

-- Aunit of A Configuration_Conpii,ation
-- does not have a nanme. This uniN
-- represents configuration pragnas that
-- are “in effect”. The only interface that
-- returns this unit kind is
-- Enclosing_Compilation_Unit when given
-- A_Pragma element obtained from

figuration_Pragmas.
| Unknown_Unit); -- An indeterminable or proprietary unit
pe A_Subprogram_Declaration is Unit_Kinds range

A_Procedure ..
A_Function;

pe A_Subprogram_Renaming is Unit_Kinds range
A_Procedure_Renaming ..
A_Function_Renaming;

pe A_Generic_Unit_Declaration js Unit_Kinds range
A_Generic_Procedure ..
A_Generic_Package;

pe A_Generic_Unit_Instance is Unit_Kinds range
A_Procedure_lInstance -.
A_Package_Instance;

pe A_Subprogram’ Body is Unit_Kinds range
A_Procedure-~Body ..
A_Functioh” Body;

pe A Library Unit_Body is Unit_Kinds range
A, Procedure_Body ..
A/Package_Body;

-- units of A _Configuration_Conpilation kind.

subtype A_Generic_Renaming is Unit_Kinds range

A_Generic_Procedure_Renaming ..
A_Generic_Package_Renaming;

subtype A_Renaming is Unit_Kinds range

A_Procedure_Renaming ..
A_Generic_Package_Renaming;

subtype A_Subunit is Unit_Kinds range

46
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--3.12.2 type Unit_Classes

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

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

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

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

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

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

A Private_Declaration, -- private library_unit_declaration or

-- private library_unit_renam ng_declaration.
A Private_Body, -- library_unit_body interpreted only as a

-- conpletion. |Its declaration_jls private.
A\ Separ at e_Body) ; -- separate (parent_unit_name) ‘proper_body.

--3.[12.3 type Unit_Origins

type Unit_Origins is (

Not _An_Ori gin, -- Anil or nonexistent unit origin
-- An_UnknownzUnit can be any origin

A Predefined_Unit, -- Ada predefined | anguage environment units
-- listed-in Annex A(2). These include
-- Standard and the three root library
-- unit's: 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).

PT I nition: SUPPORTERS of a unit

D

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

T

u

o}

he Supporters relation is transitive; units that are supporters of |ibrany
hits nentioned in a with clause of a conpilation unit are al so supporters
that conpilation unit.

parent declaration is a Supporter of its descendant units.

bch library unit nentioned in the with clauses of a conpil ationvunit

5 a Supporter of that conpilation unit and (recursively) any

pbnpl etion, child units, or subunits that are included in he“decl arative
egi on of that conpilation unit. Reference Manual 8.1(7-10Y.

~o-—m »

l'ibrary_unit_body has as a Supporter, its correspondi‘ng
brary_unit_declaration, if any.

—_>

—

he parent body of a subunit is a Supporter of the subunit.

Dependent s,
-- Definition: DEPENDENTS of a unit
-- Dependents of a conpilation unit~are all the conpilation units that
-- dppend semantically on it.
-- The Dependents relation is/transitive; Dependents of a unit include the
-- upit’s Dependents, each dependent unit's Dependents, and so on. A unit
-- tpat is a dependent of a conpilation unit also is a dependent
-- of the conpilation unit’s Supporters.
-- Cnild units are Dependents of their ancestor units.
-- Alconpilation bUnikt that mentions other library units inits with
-- clauses is pnerof the Dependents of those library units.
I'i brarysunit_body is a Dependent of its corresponding

—_>

brarycuni t _declaration, if any.

-- Alsubunit is a Dependent of its parent body.

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

-- For exanpl e:

-- If Awiths Band Bwiths C

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

-- both A and B are dependents of C.

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

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

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

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

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

The needed units of a given unit is defined as the set of all

the Ada units ultinmately needed by that unit to forma partition.
-- Reference Manual 10.2(2-7).

T

F

he termclosure is commonly used with simlar neaning.

br exanpl e:
-- Pssune the body of C has a subunit C S and the decl aration of\*Cvhas
-- Ffhild units C. Y and C. Z.

-- If Awiths B, Bwiths C Bwiths C Y, and C does not™w'th 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 - controlsXNor the traversal generic provided in package

-- Abis.lterator. It is defined in package Asis to facilitate autonatic translation

-- tp IDL (See Annex C for  details).

ype Traverse_Qontrol is (

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

Abandoh_“Chi | dr en, -- 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

end

50

type Cont ext
Ni | _Cont ext

type El ement
Ni | _El ement
Ni | _Element _List : constant Elenment_List (1 .. 0) :=
0 => N | _El enent);

(1..

is (Inmplenmentation_Defined);
constant Context := |nplenentation_Defined,

is (Inmplementation_Defined);
constant El ement := I nplenentation_Defined,

type Conpilation_Unit is (Inplenentation_Defined);
Ni | _Conpilation_Unit : constant Conpilation_Unit :=
| npl enent at i on_Def i ned;

Ni | _Conpilation_Unit_List : constant Conpilation_Unit_List (1 ..

0)

© ISO/IEC

ASi S;

T

U =

NET_Conmpriatron_unrt),
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-- ASIS reports all operational errors by raising an exception. Wenever an
-- ASIS inplementation raises one of the exceptions declared in package

-- Asis.Exceptions, it will previously have set the values returned by the
-- Status and Diagnosis queries to indicate the cause of the error. The
== pJOOI b: < Vﬂ: utTo fUI Gt ﬂt uo arcT I IIdI bﬂt Cd I LIl t hC dCI‘I III t I U Uf EI T UT _: I ||do

-- bplow, with suggestions for the associated contents of the Diagnosis
-- sfring as a comment.

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

-- ekception.

-- ABIS applications are encouraged to follow this same conventi on whenever
-- tpey explicitly raise any ASI S exception--always record a Status and

-- Dlagnosis prior to raising the exception.

-- Tpis enumeration type describes the various kinds of errors:

type Error_Kinds is (

Not _An_Error, -- No error is ptesently recorded

Val ue_Error, -- Routine arguwent value invalid

Initialization_Error, -- ASISis wni/nitialized

Envi ronnent _Error, -- ASIS could not initialize

Par anet er _Error, -- Bad Raraneter given to Initialize

Capacity_Error, -- | mlementation overl oaded

Nane_Error, -- Context/unit not found

Use_Error, - Gontext/unit not use/open-able

Dat a_Error, -=\ Context/unit bad/invalid/ corrupt

Text _Error, y- The programtext cannot be |ocated

Storage_Error, -- Storage_Error suppressed

bsol et e_Ref erence_Errory -- Argument or result is invalid due to
-- and inconsistent conpilation unit

Unhandl ed_Exception{Epror, -- Unexpected exception suppressed

Not _I npl enent ed_Er or, -- Functionality not inplenented

Internal _Error); -- Implementation internal failure

end Asis.Errors;
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-- ASI S exceptions are:

ASI S_| nappropri ate_Context : exception;

- pu | o AL C o pu | o) s s L o lo i - & - s £ il
== T moTu VITCTT MO OI T O PGOOCU A CUTTUTAT varucuiTimat o LAY G'J'JI U'JI rTatc  1TuUr e
-- operation. This exception will typically indicate that a user error
-- hps occurred within the application.

A\SI S_| nappropri ate_Contai ner : exception;

-- Rpised when ASIS is passed a Container value that is not appropriatenfor
he operation. This exception will typically indicate that a usep~error
-- hps occurred within the application.

1
1
—

A\SI S_| nappropriate_Conpilation_Unit : exception;

-- Rnised when ASIS is passed a Conpilation_Unit value thdt)is not
-- appropriate. This exception will typically indicatethat a user
-- efror has occurred within the application.

N\SI S_| nappropriate_El enent : exception;

-- Rpised when ASIS is given an El ement vabue“that is not appropriate. This
-- ekception will typically indicate that_\a User error has occurred within
-- tpe application.

A\SI S_| nappropriate_Line : exception;

-- Rpised when ASIS is givep~a’ine value that is not appropriate.

A\SI S_| nappr opri at e<ki\ne_Nunber : exception;

-- Rpised when AS|S“s given a Line_Nunber value that is not appropriate.
-- This exception\w || typically indicate that a user error has occurred
-- wthin the @pplication.

N\SI ScFailed : exception;

- Tlib ib a Ldl b:l'a:: Cl\bcpliull L:Ial. nmay IIJC |c\i bcu' fUI ljllffcl CITl rcasulis

-- in different ASIS inplenmentations. Al ASIS routines may raise ASI S Fail ed
-- whenever they cannot normally conplete their operation. This exception

-- will typically indicate a failure of the underlying ASIS inplenentation.

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

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

-6/1 function ASIS_Version

- 62 function ASIS_Implementor

unction ASIS | nplementor return Wde_String;

-683 function ASIS_Implementor_Version

-64 function ASIS_Implementor_Information

-- Returns val ues which identify:

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

-- RASIS | nmplementor_|Information - inplementation information, e.g., "Copyright
--6/5 functioniis_Initialized

-- ReturpsN\True if ASISis currently initialized
-- 6.0 procedure Initialize
procedure Initialize (Paraneters in Wde_String :="");

-- Parameters - Specifies inplenmentation specific paraneters.

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

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

AN Application Note:

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

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

br ocedure Finalize (Paraneters : in Wde_String :="");

braneters - Specifies any inplenentation required.paraneter val ues.

P

Perforns any necessary ASIS termnation activities. This should be invoked
-- opce following the | ast use of other ASIS queri\es. Paraneter values are

i pl enentati on dependent. The call is ignored)if ASISis already finalized.

Shbsequent calls to ASIS Environnment, Conpilation_Unit, and El ement queri es,

afe erroneous while the environnment |s_Finalized.

-- Rpises ASIS Failed if the ASIS inplenentation failed to finalize. Status
ip likely to be Internal _Error and.wi,I' not be Not_An_Error.

Wienever an error condition is 'detected, and any ASIS exception is raised,
ah Asis.Errors. Error_Kinds value and a Diagnosis string is stored. These
vpl ues can be retrieved by the Status and Di agnosis functions. The
-- Dlagnosis function will retrieve the diagnostic nessage describing the error.
E
N
g

ror information always'refers to the nost recently recorded error.

bt e t hat Di agnosi's val ues are inplenmentati on dependent and may vary
eatly anmong AS|I S | npl enent ati ons.

-- Returns the Error_Kinds value for the npost recent error.

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

-- WII typically return a null string if Status = Not_An_Error.
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procedure Set_Status
(Status :in Asis.Errors. Error_Kinds := Asis.Errors. Not _An_Error;

Di agnosis : in Wde_String =),
-- Status - Specifies the new status to be recorded
-- Diagnosis - Specifies the new diagnosis to be recorded

- - ts (clears f the defaults are used) the Status and Diacgnosis
Y T

hformation. Future calls to Status V\A{ll return this Statljs (Not _An_Error)
hd this Diagnosis (a null string).

o —

hi ses ASIS Failed, with a Status of Internal _Error and a Di agnosis of
null string, if the Status paraneter is Not_An_Error and the Di agnosis
bBraneter is not a null string.

=)

end PAsis. | nplenmentation;

55


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

ISO/IEC 15291:1999(E) © ISO/IEC

unction Is Formal Paraneter Naned Notation Supported return Bool ean:

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

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

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

-- eptry calls. In that case, the Formal _Paraneter query wll always retur|n
-- a|N | _Elenment unless the paraneter list is obtained with Normalized =VTr'ue.

-- Tpis function affects association lists for aggregates, instantiations,
dlscrimnant lists, entry calls, and subprogramcalls.

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

-7 function Generic_Actual _Part Normalized
unction Generic_Actual _Part_Normalized return Bool ean;
-- Returns True if the query Generic_Actual _Part will always return artificial

R
I b_Nornal i zed associ ations\using the defining_identifier instead of the
-- generic_formal _paraneter \sélector_nanme, and using default_expression or
def aul t _name.

-- I Generic_Actual _fPart_Normalized then the query Generic_Actual _Part wll

-- always behave asgif-/called with Normalized => True.

-7 function Record_Component_Associations_Normalized
uncti enh Recor d_Conponent _Associ ati ons_Nornalized return Bool ean;

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

-- |f Record_Conponent_Associ ati ons_Normalized then the query

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

-- whether calls are in prefix form

Returns True if the query Function_Call_Paraneters will always return
aftificial Is_Normalized associations using the defining_identifier instgad"of
the formal _paraneter_sel ector_name, and using the defaul t_expression.

Function_Cal | _Paraneters_Nornal i zed then the query
nction_Call _Paraneters will always behave as if called with
br mal i zed => True.

Z

Returns True if the query Call_Statenent_Paraneters will always return
aftificial Is_Normalized associations using the~defining_identifier instead of
the formal _paraneter_sel ector_name, and usi ngnthe defaul t _expression.

I Call_Statenent_Paraneters_Nornalizedsthen the query
Cal | _Statenment _Paraneters will always behave as if called with
Normal i zed => True.

Il is not possible to obtain eisther a nornalized or

upnormal i zed Di scrimnant_Asso@ciation |list for an unconstrained record
of derived subtype_indicatiah,where the discrimnant_association is
sppplied by default; thepeN's no constraint to query, and a N |_El ement
i b returned fromthe queny/Subtype_Constraint.

Ret urnsSTrue if the query Discrimnant_Associations will always return
aftificial |Is_Normalized associations using the defining_identifier instead of
t he“disscri m nant _sel ect or _nane.

I f Discrimnant_Associ ations_Nornalized then the query
Di scrim nant _Associ ations will always behave as if called with
Normal i zed => True.

ISO/IEC 15291:1999(E)
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function Is_Line_Nunmber_Supported

return Bool ean;

Returns True if the inplenentation can return valid Iine nunbers for

© ISO/IEC

-- Elenents.
-- An inplenentation may choose to ignore |ine nunber values in which case
-- this function returns Fal se.
--7{10  function Is_Span_Column_Position_Supported
unction |s_Span_Col uim_Posi ti on_Supported return Bool ean;
-- Returns True if the inplementation can return valid character positi'ons for
-- e|enents.
-- Ah inplenmentati on may choose to ignore columm character positi‘onwal ues
-- Wthin spans in which case this function returns False. This flunction wll
-- bp False if |s_Line_Nunber_Supported = Fal se.
--7{11  function Is_Commentary_Supported

58

pturns True if the inplenentation can retGrn coments.

R
Ah inplenmentation may choose to ignore‘comments in the text in which case
tphe function |s_Comrentary_Supported-returns Fal se.

eturns True if an~inpl enentation supports conpilation unit attributes.
pturns False if_all/ attributes will return Has_Attribute() = False.

eturns Irue 11 the 1nplenentatlon provi des el enents representing
inplicit inplenentation-defined record conponents.

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

-- s

end

eturns True if the inplenentation supports queries of inherited
ecl arati ons.

pturns True if the inplenentation supports queries of i‘nherited
Lbpr ogr ans.

eturns True if the inplenentation expahds generics using nacros to
pports queries.

Asi s. | npl enent ati on. Per ni ssi ons;

ISO/IEC 15291:1999(E)
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-- Asis.Ada_Environments encapsul ates a set of queries that map physical Ada
-- conpilation and program execution environments to |logical ASIS environnments.

-8.1 function Default_Name
unction Default_Name return Wde_String;

-- Returns the default context nanme. |f there is no default context nane, @
npll string is returned.

- 82 function Default_Parameters
unction Default_Paranmeters return Wde_String;

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

-8 procedure Associate
br ocedur e Associ at e
(The_Context : in out Asis.‘Context;
Nane in W-de_String;
Paraneters : in Wde_String := Default_Paraneters);
-- The_Context - Specifies the Context to associate
-- Nanme - Specifies the mame for the Context association
-- Pprameters - Specifies paranmeters to use when opening the Context
-- Used to give name and, paraneter associations to a Context. The
-- Has_Associations querynis used to test whether or not a Context has
-- bpen given name and-paraneter associations. The Name and Paraneters
-- gperies are usedrto~exam ne nane and paraneter associations.
-- Al Context has.at‘nobst one set of nane/paraneter val ues associated with
-- it at any timpe: Name and paraneter associations cannot be nodified while a
-- Cpntext igs™~open Previous nane and paraneters associations for this Context
-- afe replaged by this call.

-- ABl & hnpl ement ations are encouraged, but not required, to validate the
braflet ers string imediately. It is recognized that sone options cannot

- - bb—eorplet-elv—vali-dat-ed—ut-it—t-he—Open—i-s—perf-orred AR —Ra e t-at-S
= B -
Vv

alue is reported by raising ASIS Failed with a Status of Paraneter_Error.

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

The_Context - Specifies the Context to open

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

Rai ses ASI S_|nappropriate_Context if The_Context is already open or if it

| s—ti-Riti-alized - (does—nothave associated-nane-—and-paraneter—values)
A g 7

hi ses ASIS Failed if The_Context could not be opened for any reason. The
pst |ikely Status values are Name_Error, Use_Error, Data_Error, and
braneter _Error. Other possibilities include Storage_Error and
hpacity_Error.

QU3 D

br ocedure O ose (The_Context : in out Asis.Context);

he_Context - Specifies the Context to close

oses the ASIS Context. Any previous Context nane and-paraneter
Esoci ations are retained. This allow the same Contlext to be re-opened
ater with the sane associ ations.

w0 o

Al Conpilation_Unit and El enent val ues obt ai ned, from The_Cont ext becomne
ihvalid when it is closed. Subsequent calls\t0 ASIS services using such
i hvalid Conpilation_Unit or Elenment values_, are erroneous. ASIS
i bpl enentations will attenpt to detect suehi-“usage and raise ASIS Failed in
response. Applications should be aware ‘that the ability to detect the use
of such "dangling references" is inplementation specific and not all
i bpl enentations are able to raise ASPS Fail ed at the appropriate
ppints. Thus, applications that at\tenpt to utilize invalid values nay
ekhi bit unpredictabl e behavior.
Rhi ses ASI S_| nappropriate_Context if The_Context is not open.
86 procedure Dissociate

br ocedur e Di ssoCi at’'e (The_Context : in out Asis.Context);

The_Cont ext{_~~Speci fi es the Context whose name and paraneter associations
are to be cleared

evers~all previous associations for The_Context. A Context that does not
hve’ ,associations (is uninitialized) is returned unchanged. The
i abl e The_Context is returned to its uninitialized state.

<>w

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

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

Rai ses ASI S | nappropriate_Context if The_Context is open.

ISO/IEC 15291:1999(E)
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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

-- Returns True if Left and Right designate the same set of associated
-- conpilation units. The Context variables may be open or closed.

c

hl ess both Contexts are open, this operation is inplenented as a pair of
npl e string conparisons between the Nane and Paraneter associations for
he two Contexts. |If both Contexts are open, this operation acts as a

et conparison and returns True if both sets contain the sane units (all
Nit versions are included in the conparison).

'
'
cCn—ou

N Application Note:

Wth some inplementations, |s_Equal may be True before the Contexts
are opened, but may be Fal se after the Contexts are open.

One possible cause for this is a sequence of events such as:

a) ASIS program A opens the Left Context for READ,

b) non-ASIS program B opens the Context for UPDATE, and\creates a new
versi on of the inplenmentor Context,

>>>>>>>>>> > >
22222222222

c) ASIS program A opens the Right Context for READ;, and gets the new version.

unction |Is_ldentical (Left : in Asis."@ntext;
Right : in AsisyContext) return Bool ean;

bf t - Specifies the first Context
- Specifies the second "‘Cont ext

pturns True if Left and Right both designate the value associated with
he specific ASIS Context variable.

oy ;-
Q
=

Pt urns Fal se otherwise or if either Context is not open.
Appl i cation Notle:

N
N
N No two physiccally separate open Context variables are ever |s_ldentical.
N The val ueyassociated with an open ASIS Context variable is also directly
N associ ated™with every Conpilation_Unit or Elenent derived fromthat

N Context.) It is possible to obtain these Context values by way of the

N Enclosing_Context and the Encl osi ng_Conpilation_Unit queries. These

N Coht ext values can be tested for identity with each other or with

N speci fic Context variables. An open ASIS Context variable and an

N Encl osi ng Context value are only Is ldentical if the Conpilation Unit in
N question was derived specifically fromthat open ASIS Context variable.

>>>>>>>>>>> I
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function Exists (The_Context : in Asis.Context) return Bool ean;

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

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

-- Returns False for any uninitialized The_Context variable.

I npl enent ati on Perm ssi ons:

No guarantee is nmade that The_Context is readable or that an Open
operation on The_Context woul d succeed. The associated

paraneter value for The_Context may not be fully validated by this
sinpl e existence check. It may contain information that can only be
verified by an Open.

UuU U U UUTU

--8J10  function Is_Open

unction |s_Open (The_Context : in Asis.Context) return Bgol€an;

-- The_Context - Specifies the Context to check

-- Returns True if The_Context is currently open.

unction Has_Associations (The_Context\: in Asis.Context) return Bool ean;
-- The_Context - Specifies the Context*to check

Returns True if nane and paraneter val ues have been associated with
-- The_Cont ext .
R

bt urns False if The_Context is uninitialized.

uncti on\Name (The_Context : in Asis.Context) return Wde_String;

-- Tphe\Context - Specifies the Context to check

-- Returns the Nane val ue associated with The_Context.

-- Returns a null string if The_Context is uninitialized.
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function Paraneters (The_Context : in Asis.Context) return Wde_String;

-- The_Context - Specifies the Context to check

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

-- Returns a null string if The_Context is uninitialized.

--8{14  function Debug_Image

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

-- The_Context - Specifies the Context to represent

-- Returns a string value containing inplenmentation-defined debuggi ng
hf ormation associ ated with The_Cont ext.

he return value uses Asis.Text.Delinmter_Inage to separate (fines in
Iti-line results. The return value is not term nated with
5i s. Text. Delinmiter_I mage.

eturns a null string if The_Context is uninitialized.

hese values are intended for two purposes. They~are suitable for

hclusion in problemreports sent to the ASIS inplenentor. They can be
esumed to contain information useful when debuggi ng the inplenmentation
self. They are also suitable for use by the\ASI S application when printing
npl e application debuggi ng nessages during application devel opnent.

hey are intended to be, to sone worthwhife&-degree, intelligible to the user.

Jo-o~H 1 >3-

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

-- |If an Ada inplenmentation supports the notion of a programlibrary or

-- "library" as specified in Subclause 10(2) of the Ada Reference Manual,
-- then an ASI S Context val ue can be mapped onto one or nore inplemnentor
== I bl arl I CTOo T C'JI Cocllt Cd by Qlllt GI LA~ e~ 2y

-91 type Container

he Container abstraction is a logical collection of conpilation units.

br exanpl e, one contai ner night hold conpilation units which includeVAda
edefined library units, another container mght hold inplenentation>defined
hckages. Alternatively, there night be 26 containers, each hol dihg

bnpi | ation units that begin with their respective letter of the/alphabet.

he point is that no inplenentation-independent senmantics are associ ated

th a container; it is sinply a logical collection.

SIS i npl enentations shall mininally nap the Asis. Context %0 a list of
he ASI S Contai ner whose Nane is that of the Asis.Contex{: Nane.

o > s 40T T1d

ype Container is private;
Ni | _Cont ai ner : constant Contai ner;

unction "=" (Left : in Container;
Ri ght : in Container)
Ret urn Bool ean i s abstract{

-9 type Container_List

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

--913 function Defining_Containers

unction Defiping Containers (The_Context : in Asis.Context)
return Coent\ai'ner_Li st;
-- The_Context’ - Specifies the Context to define

-- Returhs/a Container_List value that defines the single environment Context.
-- Epeh{Container will have an Encl osing_Context that |Is_ldentical to the

- -  akFgurert—The—Context—The—order—ef—Contarrer—vralges—A—the—st—s—not

-- defi ned. B

-- 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 value associated with the Container.
-- Returns the Context for which the Container value was originally obtained.

- - ontalner values obtained throuah the Defining Contalners—aueryv will aluwavg
1 7 7

-- rpmenber the Context from whi ch t hey were def i ned.

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

-- Rpnises ASIS |nappropriate_Container if the Container is a N |_Container.

-95 function Library_Unit_Declaration

unction Library_Unit_Declarations (The_Container : in Cont@iner)
return Asis. Conpil ation-Unit_List;

-- Tpe_Container - Specifies the Container to query

-- Returns a list of all library_unit_declaration and
-- I|brary_unit_renam ng_declaration elenments contained in the Container. |ndividual
-- upits will appear only once in an order that ishnot defined.

Ni | _Conpilation_Unit_List is returned if there are no decl arations of
brary units within the Container.

—_>

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

-- a| Nonexistent unit kind. It will nevéer, return a unit with A Procedure_Body or
-- Al Function_Body unit kind even thaugh the unit is interpreted as both the

-- dpclaration and body of a |ibrary, procedure or library function. (Reference
-- Manual 10.1.4(4).

-- Al units in the result wddl\_have an Encl osi ng_Cont ai ner val ue that

-- Ip_ldentical to the Contalner.

hi ses ASI S_I napproprizate_Context if the Encl osing_Context (Cont ai ner)
5 not open.

-3
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function Conpilation_Unit_Bodies (The_Container : in Container)
return Asis.Conpilation_Unit_List;

-- The_Container - Specifies the Container to query

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

-- AN | _Conpilation_Unit_List is returned if there are no bodies within the
-- Cpntainer.

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

| units in the result will have an Encl osi ng_Cont ai ner val ue that
5_ldentical to the Container.

— >

-- Rpises ASIS | nappropriate_Context if the Encl osing_Context(Contai nef)
i B not open.

unction Conpilation_Units (The_Container : in Contdiner)
return Asis. Conpil atien_Unit_List;
-- Tphe_Container - Specifies the Container to queny

-- Returns a list of all conpilation units cotitained in the Container.
hdi vi dual units will appear only once i'nran order that is not defined.

-- AN | _Conpilation_Unit_List is returfed if there are no units within the
-- Cpntainer.

-- This query will never return a'upit with A Configuration_Conpilation or
-- alnonexistent unit kind.

| units in the result wk} have an Encl osi ng_Cont ai ner val ue that
5 |l dentical to the Contaiher.

— >

-- Rpises ASIS | napproptitate_Context if the Encl osi ng_Context (Contai ner)
i B not open.

--918 fugction Is_Equal
unction |s_Equal (Left : in Container;
Right : in Container) return Bool ean;
-- Left - Specifies the first Container
-- Right - Specifies the second Container

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

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

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

--9J10 function Name

unction Name (The_Container : in Container) return Wde_String;

-- The_Container - Specifies the Container to nane
-- Returns the Nane val ue associated with the Container.

-- Returns a null string if the Container is a Ni|_Container.

privpte

ype Container is (Inplenmentation_Defined);
Ni | _Container : constant Container := |Inplenentation_Defined;

end Bsi 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.

-- Mre than one conpilation unit nmay be manipul ated at one tine. (The exact

ada o Y ! PRy £ ! PR \
- - Npfper—rs—Storett—tro—hprenenratr—o—SPpecH et art+onsT)

Al specific Conpilation_Unit value is valid (usable) for as long as the ASIS
-- Cpntext variable, used to create it, remains open. Once an ASIS Context is
c| osed, all associated Conpilation_Unit values becone invalid. It is
efroneous to use an invalid Conpilation_Unit value.

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

bnpi | ati on_Uni t - Specifies the conpilation unit to-~query

et urns the Unit_Kinds value of the conpilation unit,
pturns Not _A Unit for a Nil_Conpilation_Unit.

g
R
R

-- Al Unit_Kinds are expected.
Ret urns An_Unknown_Unit for any conpilatiopyunit that exists, but that
dpes not have semantic el ement informatienvavailable through ASIS.
Returns a nonexi stent kind for units that have nane-only entries in the
epvi ronment Context. Such entries- nay exist for names because:

They represent an illegal conpitfation unit added to the environnent.

-- -|They are referenced by somevexisting unit, but the programtext for the
-- referenced unit has neversbeen supplied, conpiled, or otherw se
-- inserted into the envifonnent.

-- -|They represent a separate subunit that has never been supplied,
-- conpi |l ed, or otherwi'se inserted into the environnment.

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

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

-- result pf\<sone sort of failure.

--10.2 - function Unit_Class

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

-- Conpilation_Unit - Specifies the conpilation unit to query

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

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

Conpi | ation_Unit - Specifies the conpilation unit to query

Returns the Unit_Origins value of the unit.
Returns Not _An_Origin for a conpilation_unit whose Unit_Kind is
Not _A Unit, An_Unknown_Unit, A Nonexistent_Declaration, or

A~Nonexi-stent Rnd\ll

All Unit_Kinds are expected.

--10.4  function Enclosing_Context

70

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

bnpi | ati on_Uni t - Specifies the unit whose Context i.s™“equired

et urns the Context containing the conpilation unit.

g

R

Cpnpi lation units always remenber the ASIS Cont extsand Container from
whi ch they were obt ai ned.
B
u
e
e

pcause Context is limted private, this fungtpon is only intended to be
5ed to supply a Context parameter for other queries. This conveniently
imnates the need to nake the original «€ontext visible at the place of
bch call where a Context paraneter is required.

T Conpil ation_Unit values, that repnésent the same physical conpilation
uhits (same Ada inplenentor Context\‘%Wnplenmentation unit value) will test as
| b_Equal, but not Is_ldentical, if they were obtained fromdifferent open
ABI S Context vari abl es.
R
N

hi ses ASI S_| nappropriate Conpilation_Unit if the unit is a
| _Conpilation_Unit.

unction Enckosi ng_Container (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Ada_Envi ronnent s. Cont ai ner s. Cont ai ner;

Cpnpi Fathi on_Uni t - Specifies the unit whose Container is required

Retrnis the Container of the Context containing the conpilation unit.

L : : " L A ’ ’
UIMTPpT T at T Ui urimt s dihwdys T ENEITUTT LTI Aol O CUTITTAL altu CuTit ar 1ict T UITTI

whi ch they were obt ai ned.

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

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

-- Returns the library_unit_declaration or library_unit_renam ng_declaration

Wi-t-h—t-he nane —cont-ai-ned—i-n—The Cont-ext
T

This query will never return a unit with A Configuration_Conpilation or
al nonexi stent unit kind. It will never return a unit with A Procedure_Body or
Al Function_Body unit kind even though the unit is interpreted as both the
dpclaration and body of a library procedure or library function. (Reference
-- Manual 10.1.4(4).
A
A
t

Ni | _Conpilation_Unit is returned if no such declaration exists.

hy non-Nil result will have an Encl osi ng_Context value that |s_ldentical
b the Context. Never returns a unit with a nonexistent unit kind.

--10.7  function Compilation_Unit_Body

unction Conpilation_Unit_Body (Nane :in Wde_String;
The_Context : in<Asis. Context)
return Asis.Conpil ation_Unit;

Nane - Specifies the defining_programunit_nane

-- The_Context - Specifies a program Cont ext~€nvironnent
R
i

pturns the library_unit_body or subunit with the nane, contained
ihthe library.

Ni | _Conpilation_Unit is returned if no such body exists.

A
-- Ahy non-Nil result will have™an Encl osi ng_Context value that |s_|dentical
tp The_Context. Never reti'ns a unit with a nonexistent unit kind.

unction Library=Unit_Declarations (The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- Tphe_Context” - Specifies a program Context environnent

-- Returns’a list of all library_unit_declaration and
-- || brary_unit_renam ng_decl aration el ements contained in The_Context. |ndividual
== u Ii LIRS) V\Ii i i G}J}JCGI UII; y UTIc T I I alr Ul ljcl L iICll I < [TUL ljcl‘l IICl,;.

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

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

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

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

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

-- The_Context - Specifies a program Context environnent

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

-- AINi| _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
-- alnonexistent unit kind.

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

--10.10 function Compilation_Units

unction Conpilation_Units (The_Context : in Asis.Contexty
return Asis. Conpil ation_Unit\List;

-- The_Context - Specifies a program Context environiment

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

Al Ni | _Conpilation_Unit_List is returned if\*here are no units within
-- The_Context.

T

a

Nis query will never return a unit _®@,th A Configuration_Conpilation or
nonexi stent unit kind.

-- All units in the result will have’an Encl osi ng_Context val ue that
I b_ldentical to The_Context.

unction Corresponding_Children (Library _Unit : in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit_List;

unction Goreesponding_Children (Library_Unit : in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis.Conpilation_Unit_List;

-- L|brary_Unit - Specifies the library unit whose children are desired
== T 1€_LUITIUTAL = Opcbi fl S d pPIruyrdailh CUTIt AL CIIVi FUTITeTit

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

-- Both the declaration and body (if any) of each child unit are returned.
-- Descendants beyond i mediate children (i.e., children of children) are not
-- returned by this query.

-- Use the conpilation unit relationship queries
-- with a Relation_Kinds of Descendants to create a list of children, children
-- of children, and so on.

-- Returns a Nil_Conpilation_Unit_List for all library unit argunments that
-- do not have any child units contained in The_Context.

72


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

© ISO/IEC ISO/IEC 15291:1999(E)

-- These two function calls will always produce identical results:

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

-- to The_Context.

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

-- fromseparate ASI S Context val ues whose underlying inplenentations

-- overl ap.

-- Appropriate Unit_Kinds:
-- A Package

-- A_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 argunment of the
glery, neither the declaration nor the body is returned. |If the

-- dpclaration of a child is consibstént with the argunent, but the body
ip not, the declaration is returned, and for the body, the result of
t he Correspondi ng_Body query_applied to the declaration is returned.

unction Correspondi ng_Parent_Decl arati on
(Likbrary_Unit : in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

unct i on~Cor r espondi ng_Par ent _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-Ni| result will have an Encl osi ng_Context value that |s_Ildentical

to The_Cont ext.

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
from separate ASIS Context val ues whose underlying inplenentations

overl ap.

Appropriate onft_Krmas:
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_Ki nds:

Not _A Uni t

A Package

A Generic_Package

A _Package_| nst ance

A Nonexi stent _Decl arati on
An_Unknown_Uni t

I a parent is inconsistent with-.a child passed as the argunent,
Al Nonexi stent _Decl arati on shal Ix'be returned.

unction Correspondivig_Decl arati on
(Liprary_ltem: in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

unction Coprrespondi ng_Decl arati on
(Library_lItem: in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

74

L Horary—tt-om Speeifies—thalibraory 1t om whocao daocl or ot on 1o dacti raod

J — p—
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 |Is_Equal to the argunent if:

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

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

-- Al Unit_Kinds are appropriate except Not_A Unit.

-- Appropriate Unit_Kinds:

-- A_Procedur e_Body

-- A_Functi on_Body

-- A Package_Body

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

-- A Procedure

-- A Function

-- A_Package
-- A _Ceneric_Procedure

-- A Generic_Function

-- A Generic_Package

-- A Procedure_Il nstance

-- A Function_l nstance

-- A _Package_| nst ance

-- A _Procedur e_Renamn ng

-- A _Functi on_Renam ng

-- A Package_Renam ng

-- A Generic_Procedure_Renam ng
-- A Generic_Functi on_Renamni ng
-- A Ceneric_Package_Renam ng
-- A _Procedur e_Body_Subuni t

-- A _Functi on_Body_Subuni t

-- A Package_Body_Subuni t

-- A _Task_Body_Subuni t

-- A Prot ect ed_Body_Subuni t

-- A Nonexi stent _Decl arati on

-- A Nonexi st ent _Body

pe)

bturns all Unit Kinds.

the declaration of an argunent El enent.is inconsistent with the
gunment, A Nonexi stent_Decl arati on shal®\be returned. (For a unit
| Procedure_Body or A _Function_Body kiqd, the solution may be in any
hse, to return Nil _Conpilation_Unitei® the unit is of
| Publ i c_Decl arati on_And_Body ki nd.\)

>0 > =

I npl enent ati on Requi renment s:

Any non-Ni |l result will-Haye an Encl osi ng_Cont ext val ue that
Is_lIdentical to The_Context.

These two functionycalls will always produce identical results:

Uni t
Uni t

Cor rlespondi ng_Decl aration( Unit );

regar dl €ss~of the Enclosing_Context value for the Library_Item
argunent)” This query is one nmeans of obtaining corresponding
(Is<Equal) units fromseparate ASI S Context val ues whose underlying
i npl ement ati ons overl ap.

'
'
A0 000000040404

\.npl enent ati on Perm ssions:

Cor r €spondi ng_Decl aration( Unit, Enclosing Context( Unit ));

The Encl ositng_Context for any non-Nil result will always be The_Context,

The handling of An_Unknown_Unit is inplenmentation specific. The

details contained within unit bodies. In these cases, it should be
possi ble to obtain an appropriate library_unit_declaration when

TVUVUUOUUTUTOU

return the An_Unknown_Unit argunment in all cases.

expected use for An_Unknown_Unit is to hide proprietary inplenentation

starting with An_Unknown_Unit. Sone inplenmentors may choose to sinply
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function Correspondi ng_Body
(Library_lItem: in Asis.Conpilation_Unit)
return Asis. Conpilation_Unit;

function Correspondi ng_Body
(Library_Item: in Asis.Conpilation_Unit;
The_Context : in Asis.Context)
return Asis. Conpilation_Unit;

L|brary_Item - Specifies the library_item whose body is desired
The_Context - Specifies a program Context environnent
R
|
t

et urns the corresponding library_unit_body, if any, for the
brary_unit_declaration. The corresponding library_unit_body is the unit
hat depends senantically on the library_unit_declaration.

py)

pturns a unit that Is_Equal to the argunent if:

the argument is a an instance of a library_unit_declaration,
a library_unit_body, a library_unit_renam ng_declaration, or.a’subunit.

-|the argument is A Nonexistent_Declaration or A Nonexi stent\ Body.

eturns a Nil _Conpilation_Unit for library_unit_declaration argunents that
b not have a corresponding library_unit_body contained™'n The_Context.

R
d
All Unit_Kinds are appropriate except Not_A Unit.
Al

bpr opri ate Unit_Ki nds:
A_Procedure
A Function
A Package
A Generic_Procedure
A_Ceneric_Function
A_Ceneri c_Package
An_Unknown_Uni t -- See | nplementation 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 nst ance
A_Package_| nst ance
A_Procedur e_Renam ng
A_Functi on_Renani ng

A _Package,_Renami ng

A_Ceneri«c \Rrocedur e_Renani ng
A_CGenerj.cy Functi on_Renani ng
A Gener'i c_Package_Renam ng
A_Procedur e_Body_Subuni t
A-Runcti on_Body_Subuni t
A_Package_Body_Subuni t

A Task_Body_Subuni t

A _Protactad Baody Subunit

A_Nonexi st ent _Decl aration
A_Nonexi st ent _Body

Returns all Unit Kinds.

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

I R I npl enent ati on Requirenents:
IR


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

© ISO/IEC

VDVVOVOAOVVIOVDVIOIODOD

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

= Correspondi 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
argunment. This query is one neans of obtaining corresponding
(I's_Equal) units from separate ASIS Context val ues whose underlying

i npl enent ati ons overl ap.

rrprementatl O Fern ssSIons.

The handling of An_Unknown_Unit is inplenentation specific. The

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

UU U U UUUT

unction Is_Nil (Right : in Asis.Conpilation_Unit)
return Bool ean;

ght - Specifies the unit to test

pturns True if the conpilation_unit is a Nil_Gonpilation_Unit.

unction Is_Nil (Right : in Asis.Cofpi'lation_Unit_List)
return Bool ean;

ght - Specifies the unitNH.st to test

eturns True if the conpiTation_unit |ist has a |length of zero.

unction | s<«Equal (Left : in Asis.Conpilation_Unit;
Right : in Asis.Conpilation_Unit) return Bool ean;
-- Lpft - Specifies the first unit to conpare
-- Rl ght - Specifies the second unit to conpare
== CLUT TIS TI uc I f ch L Cllllj Pﬂ g;ll PSPl csclit L ;IC 2d4dlle }J;bel ba; LUII}Ji ; al I UTl ulli L

-- or if both are Nil _Conpilation_Unit values. The two units may or may not
-- be fromthe same ASI S Context variable. (“The same physical compilation

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

-- and the same program text.)

-- Two nonexistent units are Is_Equal if they have the same Name and Unit_Kind.

ISO/IEC 15291:1999(E)
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function Is_ldentical (Left : in Asis.Conpilation_Unit;
Right : in Asis.Conpilation_Unit) return Bool ean;
-- Left - Specifies the first unit to conpare
-- Right - Specifies the second unit to conpare

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

-- N — I I - I “ ical r‘nmlv_\ilnﬁr\n

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

-- and the same program text.)

-- Twg nonexistent units are Is_ldentical if they have the same
-- Unigue_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;

-- Cornpilation_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

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

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

-- Returns a null string only if A_Configuration_Compilation or.a

-- Nil J|Compilation_Unit is given.

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

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

-- All Unit_Kinds are appropriate.

--10.20 function Unique_ Name

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

-- Cornpilation_Wnit ™ - Specifies the unit whose name is desired

-- Returns astring that uniquely identifies the given compilation unit
-- within therunderlying Ada Context implementation. The result may vary

-- to uniquely identify the compilation unit.

-- Returns a null string only if a Nil_Compilation_Unit is given.

-- All Unit_Kinds are appropriate.
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function Exists (Conpilation_Unit : in Asis.Conpilation_Unit)
return Bool ean;

-- Conpilation_Unit - Specifies the unit to test

-- Returns False for any unit with Not_A Unit or nonexistent kind.
-- Returns True for all other unit kinds.

-- Al Unit Kinds are eoxnected
g

--10.22 function Can_Be_Main_Program

unction Can_Be_Mai n_Program (Conpilation_Unit : in Asis.Conpilation_Unit)
return Bool ean;
Cpnpi | ation_Unit - Specifies the unit to test
Returns True if the Conpilation_Unit exists and is a subprogram
I|brary_unit_declaration, library_unit_renanm ng_decl arati ofi,~or
I|brary_unit_body that can be used as a main subprogram, “See Reference
-- Manual 10.2(7).
Returns Fal se ot herwi se.
R
i

psults of this function nay vary according to thé requirenents an Ada
i ppl enent ati on may i npose on a mai n subprogram

-- Al Unit_Kinds are expected.

unction |s_Body_Required (Conpilation_Unit : in Asis.Conpilation_Unit)
return Bool ean;
-- Cpnpilation_Unit - Specifies the unit to test

Returns True if the«Conpilation_Unit exists and is a library
-- phckage_decl arati ghtthat requires a body. See Reference Manual 7.2(4).
A

I Unit_Ki ndsgare’ expect ed.

functi on Text _Name (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde String:

-- Conpilation_Unit - Specifies the unit whose text name is desired

-- Returns the nanme of the text, or other structure, that was the source
-- of the conpilation that resulted in this Conpilation_Unit. Returns a
-- null string if the unit has a Nil or nonexistent kind, or if the text
-- name is not available for any reason.
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Ada has no concept of source or text file.
Text _Name availability is a required feature of ASIS.
Results of this function may vary anong i npl ement ati ons.

Al Unit_Kinds are appropriate.

© ISO/IEC
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function Text_Form (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

bnpi | ati on_Uni t - Specifies the unit whose text formis desired

et urns the Form paraneter (as for Text_lo.Open) for the text, or

her structure, that was the source of the conpilation that resulted in
Nis Conpilation_Unit. Returns a null string if the unit has a Nil or
bnexi stent kind, if the text was created with an enpty Form paraneter,
if the text Form paranmeter value is not available for any reason.

os~oxmy O

la has no concept of source or text file.
bxt _Form availability is a required feature of ASIS.
esults of this function may vary anong i npl ementations.

> >

I Unit_Kinds are appropriate.

function Qbject_Nane (Conpilation_Unit : in _Asis.Conpilation_Unit)
return Wde_String;

bnpi | ati on_Uni t - Specifies the unitmiese object nane is desired

et urns the nane of the object, or other structure, that contains the
nary result of the conpilation forCthis Conpilation_Unit. Returns
null string if the unit has a N.J\‘or nonexistent kind, or if the

bj ect nane is not avail able for~any reason.

ocpoTm O

>

I Unit_Kinds are appropriate-:

unction ObjectForm (Conpilation_Unit : in Asis.Conpilation_Unit)
return Wde_String;

bnpi | at i ©Ny Uni t - Specifies the unit whose object formis desired

et ur ns t he Form paraneter (as for Text_lo.Open) for the object, or

pivs\Conpi | ation_Unit. Returns a null string if the unit has a Nil or

P ’ ’ L . ' . =
UITCTAT STTITIL RTTIU, LI LT UDJeLl VWas LihTatTu wtiTnh dir Cifgty Turipgar aliet ©r,

g
R
of her,“structure, that was the machi ne-code result of the conpilation of
t
n
or if the object Formparaneter 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

-- Returns the command |ine options used to conpile the Conpilation_Unit.
-- Returns null string if the unit has a Nil or nonexistent unit kind, or

-- the command - line options are not available for anv reasaon
g Y

-- Al Unit_Kinds are appropriate.

unction Has_Attribute (Conpilation_Unit : in Asis.Conpilation_Unit’
Attribute : in Wde_String) return Bool ean;

bnpi | ati on_Uni t - Specifies the unit to query
tribute - Specifies the name of the attribute o duery

eturns True if the conpilation unit has the given attribute.

tribute does not exist, or the inplenmentation dees’ not support attributes.

g
Al
R
-- Eaturns False if the unit is a N |_Conpilation_Unit-argunent, the
Al Unit_Kinds are expected.

R

esul ts of this query nmay vary across ASI S npl enentations.

et urns the string used as“a deliniter separating individual values
thin the string Attribute_Values of a conpilation unit.

bn be a null strigmgyfor inplenentations that do not support attributes,

R
W
-- Results of this query\may vary across ASIS inplenentations. The result
c
of that do not sgpport nore than one attribute.

unction Attribute_Val ues
(Conpilation_Unit : in Asis.Conpilation_Unit;
Attribute . in Wde String)
return Wde_String;

-- Conpilation_Unit - Specifies the unit to query
-- Attribute - Specifies the name of the attribute to query

-- Returns a string containing zero or nore images of values that are

-- associated with the given attribute. Wen nore than one value is returned,
-- the Attribute_Value Delimter string is used to separate the individual

-- values. Returns a null string if the unit is a Nil_Conpilation_Unit

-- argunent, the unit has no values for this Attribute, or the inplenentation
-- does not support attributes.
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-- Al Unit_Kinds are appropriate.

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

function Subunits (Parent_Body : in Asis.Conpilation_Unit)
return Asis.Conpilation_Unit_List;

function Subunits (Parent_Body : in Asis.Conpilation_Unit;
The_Context : in Asis.Context)

return Asis Compilation Unit list:
P T

brent _Body - Specifies the parent unit to query
he_Context - Specifies the program Context to use for context

P
T
-- Returns a conplete list of subunit values, with one value for each body
sfub that appears in the given Parent_Body. Returns a

N | _Conpilation_Unit_List if the parent unit does not contain any body
sfubs. Every unit in the result will have an Encl osi ng_Cont ext that
Ib_lIdentical to The_Context.

-- These two function calls will always produce identical results}

-- SUnits :
-- SUnits :

Subunits ( PUnit );
Subunits ( PUnit, Enclosing_Context ( PUnit ));

-- Tpe result may include unit values with a nonexistenf,unit kind. It

-- ipcludes values for subunits that exist in The_Context as

-- well as values for subunits that do not exist, bub) ‘whose name can be

-- dpduced fromthe body stub and the nanme of thesparent unit. These

-- npnexistent units are known to be library_unjt«hody el ements so their unit
-- k|l nd is A Nonexistent_Body.

-- Spbunit lists are al so avail abl e through’the Semanti c_Dependence_Or der

-- gpery using the Famly relation.

-- Rnises ASIS |nappropriate_Conpilatii@a/Unit if the unit is a

-- NI _Conpilation_Unit.

-- If a subunit is absent or if _iit s inconsistent with the argunment El enent,
-- Al Nonexi stent_Body shall be seturned for it.

pe)

Pt urns Uni t _Ki nds:

-- 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 ect.ed’Body_Subuni t

unction Correspondi ng Subunit Parent 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 Nil_Conpilation_Unit if the subunit parent is not contained in

-- The_Context. Any non-Ni| result will have an Encl osing_Context val ue that
-- Is_ldentical to The_Context.

-- These two function calls will always produce identical results:

PUni t
PUni t

Cor respondi ng_Subuni t _Parent _Body ( SUnit );
Cor r espondi ng_Subuni t _Parent _Body ( SuUnit,
Encl osi ng_Context ( SUnit ));

-- Appropriate Unit_Kinds:

A_Procedur e_Body_Subuni t
A_Functi on_Body_Subuni t

A_Package_Body_subuntt
A Task_Body_Subuni t
A _Protected_Body_Subunit

bt urns Uni t _Ki nds:
A_Procedur e_Body

A _Functi on_Body
A_Package_Body
A_Procedur e_Body_Subuni t
A_Functi on_Body_Subuni t
A _Package_Body_Subuni t

A Task_Body_Subuni t

A _Protected_Body_Subunit

the correspondi ng body does not exist in The_Context, er-if it exists,
Ut is inconsistent with the argument Element, then A Nohexi stent_Body
hal | be returned.

D | ocate the parent of a subunit that is not itself a subunit,
ppeat edl y call Correspondi ng_Subunit_Parent_Bady ‘until a unit that
5 not a subunit is returned.

function Debug_lmage (ConpilationiUnit : in Asis.Conpilation_Unit)
return Wde_String;

bnpi | ation_Unit - Specifies a unit to convert

pturns a string val ue containing inplenentation-defined debug
hf or mat i on associ ated\w th the conpilation unit.

he return val ue~uses Asis.Text.Delimter_lnmage to separate the |ines
multi-line results. The return value does not end with
5i s. Text . Deld.mivter _I nage.

hese valuessare intended for two purposes. They are suitable for

hcl usi on~ien problemreports sent to the ASIS inplenentor. They can be
esuped, to contain information useful when debugging the inplenmentation
sel i/ They are also suitable for use by the ASIS applicati on when
Nntisng sinple application debuggi ng messages during application

Mal-oBrRnt Thev—are—intanded-to-be t o—sonpWort-hwihil o _daoar oo
4 T 1) T

ntelligible to the user.

end Asis. Conpilation_Units;
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wi th Ada. Cal endar;
package Asis.Conpilation_Units.Tines is

-- Asis.Conpilation_Units. Times encapsul ates the tinme related functions used
-- within ASIS.

-- ABI S uses the predefined Ada. Cal endar. Ti nme.

-- ABIS uses the predefined Standard. Duration.

-- Tpe constant Nil _ASIS Time is defined to support tinme queries where a
-- t|me 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);

--11.2  function Time_Of_Last_Update

unction Time_O _Last_Update (Conpilation_Unit /in Asis.Conpilation_Unit)
return Ada. Cal endar . Ti ne;

bnpi | ati on_Uni t - Specifies the unit, teJguery

g
Returns the tine that this physical compilation unit was nbst recently
-- updated in its inplementor’s Ada Envixonment. This will often be the
t|me of its last conpilation. Theexact significance of the result is
i ppl enent ati on specific.

Returns Nil _ASIS Tine if the unit/has a Nil or nonexistent unit kind, or if

the time of |last update is net_available, or not meaningful, for any

r pason.

-- Al Unit Kinds are appropriate.
-11.3 function\Compilation_CPU_Duration
unction Coppilation_CPU Duration (Conpilation_Unit : in Asis.Conpilation_Unit)
return Standard. Duration;
-- Cpnpi Nation_Unit - Specifies the unit to query
:: Returne—t ha Cantr ol Procascinalloit (CDIN _ dur ot on cod o coomi |l o +ha nhyvci cal
ne Y 7 14 Py

-- conpilation unit associated with the Conpilation_Unit argunment. The exact

-- significance, or accuracy, of the result is inplenmentation specific. Returns a
-- duration of 0.0 if the unit has a Nil or nonexistent unit kind, or if

-- the CPU duration for the last conpilation is not available for any reason.

-- Returns a duration of 86_400.0 if the CPU duration for the last conpilation is
-- greater than 1 day.

-- All Unit Kinds are appropriate.
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function Attribute_Tine
(Conpilation_Unit : in Asis.Conpilation_Unit;
Attribute ©in Wde_String)
return Ada. Cal endar. Ti ne;

-- Conpilation_Unit - Specifies the unit to query

-- Attribute - Specifies the name of the attribute to query

- - Retwps—the-Tine value -associatedwi-th-the ci ven attribute Ret urns

-- NNI_ASIS Time if the argument is a Nil_Conpilation_Unit, the unit does

-- npt have the given Attribute, or the inplenmentati on does not record tines
-- fpr attributes.

-- Al Unit Kinds are appropriate.
R

psul ts of this query nmay vary across ASIS inpl enentations.

end Asis. Conpilation_Units. Times;
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-- Asis.Conpilation_Units. Relations encapsul ates semantic relationship
-- concepts used in ASIS.

Rel ati onship queries provide references to conpilation units that are
related, in sone specific fashion, to one or nore given conpilation units.
-- Cpnpilation units |located by these queries are returned as a set of
ofdered lists.

ype 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 .. Inconsihstent_Length);
M ssing : Asis.Conpilation_Unit_List (1 .. MSssing_Length);
Circul ar : Asis.Conpilation_Unit_List (1 .. Gircular_Length);

end record;

-- Tpe follow ng describes the semantics of the unit lists*returned by the

-- gperies Semantic_Dependence_Order and El aborati on_@rder:

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

Consistent: A list of consistent orderedgunits.

Inconsistent: Alist of units that are™'nconsistent with one or nore units on
-- whi ch they senmantically depend.

M ssing: A list of units that have'm ssing (nonexistent) related units.

Crcular: Alist of circular semantic dependenci es between units.
-- These lists are further descr bed as:
-- a) Consistent units list:

-- The semantics ferNtthe ordering of units in the first list are defined by
-- t he indivi dual-'queri es.

-- Every unit_in-<this list is unique. No duplicates are returned; no
-- two units)yiNT 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 senantic dependence relationship

-- The right unit of each pair semantically depends on the preceding |eft

-- unit. All rightnost units of each pair are always inconsistent, and wll
-- not appear in the consistent units list. The leftnost unit can be either
-- consistent or inconsistent. If a leftnost units is consistent, then it

-- al so appears in the consistent units list; otherwise the unit is part of
-- an inconsistent transitive relationship.

-- The unit pairs are ordered such that there are no forward semantic
-- dependenci es between the inconsistent units. Each inconsistent unit’s
-- supporters always precede it in the list.

-- As an exanple, given four units, Awiths B, Bwiths C, and Cwiths D
-- if Dis replaced, the inconsistent list contains six units with the
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three pairs:
DC CB BA

The list indicates that units C, B, and A are inconsistent (the rightnost
units of each pair). Semantic dependencies such as B depends on C

also are indicated. The units C, B, and A are in an order that could be
submitted to the conpiler (a possible reconpilation order).

If a unit is inconsistent because the source for the unit has been
edited (or otherw se been mamde inconsistent by sone action of the user
or inplenmentation) then the unit references Ni|l _Conpilation_Unit as the
cause of the inconsistency (e.g., (Nil ANl B) is alist of two

i nconsi stent units, neither of which can point to a third unit as the

U UuU+yU

Tause Tor tNerT Dermg T nconst STent ).
| npl enent ati on Perm ssi ons

An inplenentation is allowed to use Nil_Conpilation_Unit value for

the first unit of each pair if it cannot determ ne the supporting unit
causi ng the inconsistent semantic dependence.

For the above exanple, the list returned is:

DC DB DA CB CA BA

This list reports all dependenci es:

Dwithed by Cwithed by B withed by A => DC DB DA
Cwithed by Bwithed by A => CB CA
B withed by A => BA
M ssi ng dependence |ist:
The third list is nade up of unit pairs. Each pairing consists of a

unit followed by a mssing related unit needed by the first unit.

A missing unit is a required Conpilation_Unit, with a known name, with a
Unit_Kind that is either A Nonexistent.Peclaration or A _Nonexistent_Body.
For exanpl e:

Gven a list containing the unitisi” AB AC

If Unit_Kind(B)
Unit_Kind(C

A _Nonexisst-ent _Decl aration and
A_Nonexi st ent _Body t hen

It can be deduced thatx
A is missing a needed supporter B (A depends semantically on B).
Ais mssing @ needed rel ated unit body C (depending on the kind
for A, Ccanvhe A's required body or sone subunit of A).

A unit is reporfed as nmissing only if the Post-Conpilation Rules of Ada
determ ne it {0 be needed. Reference Manual 10. 2.

Circul ar\.dependence |ist:

G rculhar 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
semantically on the first unit. A circularity is established when the
first unit of a pair also appears as the second unit of a later pair.
(See the unit Ain the exanple below, it is the first unit of the first
pair and is the second unit of the third pair). The next set of circular
dependent units, if any, starts with the next unit in the list (the unit
D in the exanpl e bel ow).

For exanpl e:

Gven a list containing the units: AC CB BA DG G- FE ED

It can be determ ned that there are two sets of circularly dependent units:

ISO/IEC 15291:1999(E)
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.. {A, B C and {D, E F G

-- The dependencies are: A depends on B, B depends on C, C depends on A
-- D depends on E, E depends on F, F depends on G G depends on D.

-- Each circle of dependence is reported exactly once. It is not reported
-- once for each unit in the circle.

Ni | _Rel ationship : constant Relationship :=

(Pnnci stent | nncf h == ﬂ’
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 (10,\1.1(24).
-- El abor ati on Dependence Rel ationships - Reference Manual -10. 1. 1(25).

Application Note:

To properly determ ne unit consistency, use one.of{ the two semantic
dependence queries: Elaboration_Order or Semantic) Dependence_Order.
These queries return a value of the type Relationship, which contains
lists of consistent, inconsistent, mssing and circular units.

For these two queries, the existence of .unif'ts in one or nore of the
i nconsi stent, mssing, or circular units-list neans that the consistent
unit list may not be conplete.

Applications that do not check f.of?i'nconsistent, missing, or circular
units before using the consistentylist mght not operate as expected.

>>>>>>>>>>> > >

unction Semanti c_Dependence) Or der
(Compilation_Units : in Asis.Conpilation_Unit_List;

Dependent, Units : in Asis.Conpilation_Unit_List;
The_Cont.ext : in Asis.Context;
Rel at.ijon :in Asis.Rel ation_Kinds)

returin Rel ati onshi p;

-- Cpnpil ation Unitt's - Specifies a list of pertinent units

-- Dependent _Units - Specifies dependents used to limt the query

-- Tphe_Context - Specifies a program Context for context

-- Relation - Specifies the relationship to query

-- Produces a Relationship value containing conpilation_unit elenments related to the
-- glven Conpilation Units by the specified relation.

-- The conpilation_unit elements in the consistent units list are ordered such that
-- there are no forward semantic dependenci es.

-- Dependent_Units are ignored unless the Relation is Descendants or

-- Dependents. The union of units in the needed units of the Dependent_Units
-- list provide a limting context for the query. Only nmenbers of these

-- needed units are present in the result.

-- If the Dependent_Units list is Is_Nil, the context for the search is the

-- entire Context. The result of such a query is the full (unlimnted)
-- list of Dependents for the Conpilation_Units.
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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_l nst ance

-- A _Package_I nst ance

-- A_Procedur e_Renam ng

-- A_FUnCt T on_Renarmn 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

he Senmantic_Dependence_Order query should never raise an exception
hen processing inconsistent unit (sub)sets. This queryis the only
pans for an application to know if a given unit is‘eonsistent with
sone of) its supporters (dependents), and therefore)the rel ated
enmant i ¢ processing can give valuable results for/this unit.

w~3s+

--| 1P I'mpl ement ati on Perm ssions:

- | P

--| 1P The handling of An_Unknown_Unit is inplebentation specific. It can be
--| 1P possible to obtain Semantic Dependen¢e\Rel ati onshi ps when starting
--|IPwith a list containing one or nore dnits that are An_Unknown_Unit.

--| 1P However, results may vary across ASFS inpl enent ati ons.

--| AN Application Note:

--| AN

--| AN Semanti c_Dependence_Order ndefi nes consistent units to be ordered such
--|AN that there are no forward_semantic dependenci es.

unction El aborati on_Order
(Canpilation_Units : in Asis.Conpilation_Unit_List;
The_Cont ext :in Asis.Context)
return Rel ationshi p;

-- Cpnpi hation_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:

90

A Procedure

A Function

A Package

A _Ceneric_Procedure
A Generic_Function
A_Ceneri c_Package

© ISO/IEC

A_Procedur e_I nstrance
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

| npl enent ati on Perm ssi ons:

U UuUUuU+U

-- See | npl ement ati_on” Perni ssi ons

The handling of An_Unknown_Unit is inplenenthation specific. It can

be possible to obtain Semantic Dependence ‘Rel ati onshi ps when starting
with a list containing one or
However, results may vary across AS| S inpl ement ati ons.

nmore unj tsJthat are An_Unknown_Unit.

Asi s. Conpi |l ati on_Units. Rel ati ons;
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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.

-- Gateway queries between Conpilation_Units and El ements.

unction Unit_Declaration (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis. Declaration;

bnpi | ati on_Uni t - Specifies the unit to query

et urns the el enent representing the declaration of the conpil atizon_unit.

g
R
Returns a Nil _Elenent if the unit is A Nonexistent_Decl arat.ilon)
-- Al Nonexi stent _Body, A Configuration_Conpilation, or An_Unkbewn_Unit.
Al
R

| Unit_Kinds are appropriate except Not_A Unit.

bt urns Decl ar ati on_Ki nds:

-- Not _A Decl aration

-- A _Functi on_Body_Decl arati on

-- A_Function_Decl aration

-- A Function_lnstantiation

-- A_Ceneric_Function_Decl aration

-- A _Ceneric_Package_Decl arati on

-- A_Ceneric_Procedure_Decl aration

-- A _Package_Body_Decl arati on

-- A_Package_Decl arati on

-- A _Package_l nstantiation

-- A_Procedure_Body_Decl arati_on

-- A Procedure_Decl aration

-- A _Procedure_l nstantiation

-- A _Task_Body_Decl ar ati‘on

-- A_Package_Renani ng_Decl arati on

-- A_Procedur e_Renam ng_Decl arati on

-- A_Functi on_Renanming’ Decl arati on

-- A _Ceneri c_Package _Renam ng_Decl arati on
-- A_Ceneri c_Procedur e_Renani ng_Decl arati on
-- A _Ceneric_Functi on_Renam ng_Decl arati on
-- A_Protect ed-Body_Decl arati on

--18.2 function Enclosing_Compilation_Unit

unetion Encl osing_Conpilation_Unit (Element : in Asis.Elenent)
return Asis.Conpilatron_onit,

-- 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

-- Include_Pragmas - Specifies whether pragnas are to be returned

:: Retw-ns—alist—of with cl aLsS8s—LUse r‘lQIICﬂC’ and praghas that nvl_v"\lir-ifly

-- appear in the context clause of the conpilation unit, in their order of

-- appearance.

-- Returns a Nil _Elenent_List if the unit has A Nonexi stent_Decl arati on,

-- Al Nonexi stent _Body, or An_Unknown_Unit Unit _Kind.

--| IR I npl emrent ati on Requirenent:

--]IR

--|IR All pragma El aborate elements for this unit will appear in this.list. GCher
--|IR pragmas will appear in this list, or in the Conpilation_Pragnes )ist, or
--| IR both.

--|IP I npl erent ati on Permni ssions:

- | P

--|IP Impl ementors are encouraged to use this list to return all pragnas whose
--|IP full effect is determned by their exact textual position. Pragnas that
--| 1P do not have pl acenment dependencies may be returned,in either list. Only
--| 1P pragmas that appear in the unit’s context claus€™are returned

--|IP by this query. Al other pragmas, affecting thevconpilation of this
--|IP unit, are available fromthe Conpil ation_Pragmas query.

-- Ada predefined packages, such as package Standard, nay or nay not have

-- cpntext-clause elenents avail able for processing by applications. The

-- ppysical existence of a package StandardM s inpl enentation specific.

-- The same is true for other Ada predefined” packages, such as Ada. Text_lo and
-- AHa.Direct_lo. The Oigin query can_be'used to deterni ne whether or not

-- a|particular unit is an Ada Predefined unit.

| npl enent ati on Perm ssions:

P
P
P Results of this query may~vary across ASIS inplenmentations. Sone

P i npl enent ati ons nornali'ze~all multi-name with clauses and use cl auses

P into an equival ent sequénce of single-name with clause and use cl auses.

P Similarly, an inplenentation may retain only a single reference to a nane
P t hat appeared nore\than once in the original context clause.
P Sone inplenentorswill return only pragma
P El aborate element’s in this list and return all other pragmas via the
P Conpi | ati on_Pragnmas query.

-- Al Unit_Kindssare appropriate except Not_A Unit.
-- Returns ‘Ehenrent _Ki nds:

-- A-Rragma

-- A_Cl ause

- - Ret-ps—Clause—Kinds-

-- A Wth_C ause
-- A Use_Package_d ause

function Configuration_Pragmas (The_Context : in Asis.Context)
return Asis.Pragna_El enent _Li st;

-- The_Cont ext - Specifies the Context to query
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-- Returns a list of pragmas that apply to all future conpilation_unit elenents
-- conpiled into The_Context. Pragnmas returned by this query should

-- have appeared in a conpilation that had no conpilation_unit elenents.

-- To the extent that order is meaningful, the pragnas should be in

-- their order of appearance in the conpilation. (The order is inplenentation
-- dependent, many pragmas have the same effect regardl ess of order.)

-- Returns a Nil _Element_List if there are no such configuration pragmas.

-- Returns El ement _Ki nds:

A Pragma
135 function Compilation Pragmas
unction Conpil ation_Pragmas (Conpilation_Unit : in Asis.Conpilation_Unit)
return Asis.Pragma_El ement _Li st;
-~ Chrpilation_nit - Specifies the unit to query |7 ] '

eturns a list of pragmas that apply to the conpilation of the unit.

b the extent that order is neaningful, the pragmas should be in

hei r order of appearance in the conpilation. (The order is iuplenmentation
ependent, many pragnmas have the same effect regardl ess of ordeh.)

4 o741 O

here are two sources for the pragmas that appear in this Wist:

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

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

Ni s query does not return El aborate pragmas*from the unit context
ause of the conpilation unit; they do not’apply to the conpilation,
hly to the unit.

oo+

5e the Context O ause_El enents query~fo obtain a list of all pragmas
ncl udi ng El aborate pragmas) fromthé context clause of a conpilation unit.

—C

agmas fromthis query may be . duplicates of some or all of the

bn- El abor at e pragnmas avail abl,e™romthe Context_C ause_El enments query.

Lich duplication is sinply the result of the textual position of the
agma- - gl obal |y effective\pragmas may appear textually within the context
ause of a particular unif, and be returned as part of the Context_C ause
br that unit.

T O0OT NS T

Ha predefined packages, such as package Standard, may or may not have
agmas avail abl e~ f.or processing by applications. The physical

i stence of a package Standard is inplenmentation specific. The sane
5 true for other Ada predefined packages, such as Ada. Text_lo and

Ha. Direct _ 40.> The Origin query can be used to determ ne whether or

bt a pargicular unit is an Ada Predefined unit.

5S> 0T >

pe)

eturps™a Nil _Elenent _List if the conpilation unit:

has/no such applicabl e pragmas.

-- - is an An_Unknown_Unit, A _Nonexistent_Declaration, or A Nonexistent_Body.
-- Al Unit_Kinds are appropriate except Not_A Unit.

-- Returns El enent _Ki nds:
-- A Pragnma
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-- Key: Read "->" as "can be further categorized by its"

-- A Pragnma ->

-- A _Def i ni ng_Nane ->

-- A Decl aration ->

Pragnma_Ki nds

Defi ni ng_Nane_Ki nds
-> (perator_Ki nds

Decl ar ati on_Ki nds

-- A Definition ->

-- An_Expr essi on ->

-- An_Associ ati on ->
A St at ement ->
A Path ->
A Cl ause ->

-- An_Excepti on_Handl er

-18.6

unction El enment _Kind (El énment

=S Dectrararton_orrgrn
-> Mode_Ki nds
-> Subpr ogram Def aul t _Ki nds

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

Expr essi on_Ki nds
-> (Operator_Ki nds
-> Attribute_Ki nds
Associ ati on_Ki nds
St at ement _Ki nds

Pat h_Ki nds

Cl ause_Ki hds
<> Representati on_C ause_Ki nds

in Asis.Elenment)

return Asis. El enent _Ki nds;

E| ement - Specifjies~the el ement to query

Returns the ElLenent_Kinds val ue of El enent.
Ret urns NotZAms El ement for a Ni|_El ement.
A

| el enent’/ ki nds are expected.

function Pragma_Ki nd (Pragne_El enent

in Asis.Pragma_El ement)

return Asis. Pragma_Ki nds;

Pragna_El ement - Specifies the element to query

Returns the Pragma_Ki nds val ue of Pragma_El ement.

Returns Not _A Pragma for any unexpected el ement such as a
Ni | _Element, A Statenent, or A Declaration.

Expect ed 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

B

| _El enent A Clause or A _Statenent
y T

m 20 D0 O

-- 11

pected El ement _Ki nds:
A_Def i ni ng_Nane

unction Declaration_Kind (Declaration : in Asis.Declaration)
return Asis. Declaration_Kinds;

ecl aration - Specifies the elenent to query

bt urns the Decl aration_Kinds val ue of the Declaration.

et urns Not _A Decl aration for any unexpected el emeptsuch as a
| _Element, A Definition, or A Statenent.

pected El ement _Ki nds:

A Decl aration

unction Trait_Kind (El ement : in™Asis. Elenent)
return Asiws. Trait_Kinds;

ement - Specifies the~Elénment to query
et urns the Trait_Kinds” val ue of the Elenent.

et urns Not _A Trai “for any unexpected el ement such as a
| _Element, A Stat€nment, or An_Expression.

pect ed Declwanati on_Ki nds:
A _Private-Type_Decl aration
A Prigate_Extensi on_Decl aration
A Vaniabl e_Decl ar ati on
ArConst ant _Decl arati on
A bef erred_Const ant _Decl arati on

A’Di scri m nant _Speci fi cati on

I:\_LUUP_PQI anet et _opcui caton
A Procedure_Decl aration
A_Function_Decl aration

A _Par anet er _Speci fication

-- Expected Definition_Kinds:

A_Conponent _Definition

A Private_Type_Definition

A _Tagged_Private_Type_Definition
A Private_Extension_Definition

ISO/IEC 15291:1999(E)
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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

--13.11 function Declaration_Origin

unction Declaration_Oigin (Declaration : in Asis.Declaration)
return Asis.Declaration_Oigins;

-- Declaration - Specifies the Declaration to query

et urns the Declaration_Origins value of the Declaration.

et urns Not _A Decl aration_Origin for any unexpected el ement such as)a
| _Element, A Definition, or A Cl ause.

pected El ement _Ki nds:
-- A Decl aration

--13.12 function Mode_Kind

unction Mdde_Kind (Declaration : in Asis.Decharation)
return Asis. MbdeJKi nds;

ecl aration - Specifies the el ement to\guery

bt urns t he Mode_Ki nds val ue of the Declaration.

et urns A Defaul t _I n_Mbde for an~access paraneter.

et urns Not _A Mbde for any upexpected el enent such as a
| _Elenment, A Definition, or)A Statenent.

pect ed Decl ar ati on_Ki nds?

-- A_Par amet er _Specification
-- A_Formal _Qbj ectibPecl arati on

--18.13 funetion Default_Kind

unctionBefault _Kind (Declaration : in Asis.Generic_Fornal _Paraneter)
return Asis. Subprogram Def aul t _Ki nds;

- ..,L,;Cll ClliUII = O}JCL;I‘;C) l;IC C; CIICTIt tU yuchy
-- Returns the Subprogram Defaul t_Kinds val ue of the Declaration.

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

-- Expected Decl arati on_Ki nds:

-- A_Formal _Functi on_Decl aration
-- A Formal _Procedure_Decl aration
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function Definition_Kind (Definition : in Asis.Definition)
return Asis.Definition_Kinds;

-- Definition - Specifies the Definition to query

-- Returns the Definition_Kinds value of the Definition.
-- Returns Not_A Definition for any unexpected el ement such as a
- N _l:| I=Yae=yal A_Qt at-enent—or A_r\nr‘l aration
-- Ekpected El ement _Ki nds:
-- A Definition
--13.15 function Type_Kind

unction 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 _Element, A Statement, or A Declaration.
-- Ekpected Definition_Kinds:
-- A Type_Definition
--13.16 function Formal_Type_Kind

unction Formal _Type_Ki nd

(Definition : insyAsis. Formal _Type_Definition)
return Asis. Fenmal _Type_Ki nds;

-- Definition - Specifies\the Formal _Type_Definition to query
-- Returns the Formal _Type Kinds value of the Definition.
-- Returns Not_A Fornalt_Type_Definition for any unexpected el enent such as a
-- NI _Element, A,Statement, or A Declaration.
-- Ekpected Defjanition_Kinds:
-- A Fofmat _Type_Definition
--18.17,~ function Access_Type_Kind

function Access_Type_Kind
(Definition : in Asis.Access_Type_Definition)
return Asis. Access_Type_Ki nds;

-- Definition - Specifies the Access_Type_ Definition to query
-- Returns the Access_Type_Kinds val ue of the Definition.

-- Returns Not_An_Access_Type_Definition for any unexpected el ement such as a
-- Nil_Element, A Statement, or A Declaration.
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-- Expected Type_Ki nds:
-- An_Access_Type_Definition

function Root_Type_Kind
(Definition : in Asis.Root_Type_Definition)
return Asis. Root_Type_Ki nds;

-- Definition - Specifies the Root_Type_Definition to query

-- Returns the Root_Type_Kinds value of the Definition.
-- Returns Not_A Root_Type_Definition for any unexpected el enent such as a
-- NI _Elenent, A Statenment, or A Declaration.
-- Ekpected Type_Ki nds:
-- A _Root _Type_Definition
--183.19 function Constraint_Kind

unction Constraint_Kind

(Definition : in Asis.Constraint)
return Asis. Constraint_Kinds;

-- Definition - Specifies the constraint to query
-- Returns the Constraint_Kinds value of the DefiniNion.
-- Returns Not_A Constraint for any unexpected,elenment such as a
-- NI _Elenent, A Statenent, or A Declaration,
-- Ekpected Definition_Kinds:
-- A_Constraint
--13.20 function Discrete.Range_Kind

unction Discrete_Range\Kind

(Definition : in Asis.Discrete_Range)
ret urp\Asi s. Di scr et e_Range_Ki nds;

-- Definition -oSpecifies the discrete_range to query
-- Returns the{Di.screte_Range_Ki nds val ue of the Definition.
-- Returns_Not” A Discrete_Range for any unexpected el ement such as a
-- NI _Erepent, A Statenent, or A Declaration.
-- Ekpeet’ed Definition_Kinds:
- I:\_D' SCTET t:_ou'ul ypl:_"ucfi Tt om
-- A D screte_Range
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function Expression_Kind (Expression : in Asis.Expression)
return Asis. Expression_Ki nds;

-- Expression - Specifies the Expression to query

-- Returns the Expression_Kinds value of the Expression.
-- Returns Not_An_Expression for any unexpected el enent such as a
- N _l:| et A_Qf at-enent—or A_m:ﬂ aratiaon
-- Ekpected El ement _Ki nds:
-- An_Expr essi on
--18.22 function Operator_Kind

unction Operator_Kind (Element : in Asis.Elenent)

return Asis. Qperator_Kinds;

-- E| ement - Specifies the Elenment to query
-- Returns the Qperator_Kinds value of the A Defining_Nane-er An_Expression
-- e|ement.
-- Returns Not_An_Qperator for any unexpected el enept\such as a
-- NI _Elenent, A Statenment, or A Declaration.
-- Ekpected Defini ng_Nanme_Ki nds:
-- A_Def i ni ng_Oper at or _Synbol
-- Ekpected Expression_Kinds:
-- An_CQper at or _Synbol
--18.23 function Attribute_Kind

unction Attribute_ Kind Expression : in Asis.Expression)

return Asis.Attribute_Kinds;

-- Ekpression - SpeCifies the Expression to query
-- Returns the Attribute_Kinds val ue of the Expression.
-- Returns Not{An® Attribute for any unexpected el ement such as a
-- NI _El enenty*A Statenent, or A Declaration.
-- Ekpecteds 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)
return Asis. Statenent_Kinds;

-- Sl at enent - Specifies the elenment to query
-- Returns the Statement_Kinds value of the statenent.
-- Returns Not_A Statenment for any unexpected el ement such as a
-- NI _Elenent, A Definition, or A Declaration.
-- Ekpected El ement _Ki nds:
-- A St at enent
--183.26 function Path_Kind

unction Path_Kind (Path : in Asis.Path) return Asis.Path_Kinds;
-- Ppth - Specifies the Path to query
-- Returns the Path_Kinds val ue of the Path.
-- Returns Not_A Path for any unexpected el enent *such as a
-- NI _Elenent, A Statenent, or A Declaration,
-- Ekpected El ement_Ki nds:
-- A Path
--13.27 function Clause_Kind

unction C ause_Kind (Chause : in Asis.C ause)

return Asis.d ause_Ki nds;

-- CJause - Specifies the elenment to query
-- Returns the @Ghause_Kinds value of the d ause.
-- Returns NOotyVA C ause for any unexpected el ement such as a
-- NI _Elenent, A Definition, or A Declaration.
-- Ekpected El ement _Ki nds:
-- A O ause

function Representation_C ause_Ki nd
(Clause : in Asis.Representation_Cl ause)
return Asis.Representati on_C ause_Ki nds;

-- Returns the Representation_C ause_Ki nds val ue of the C ause.
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-- Returns Not_A Representation_C ause for any unexpected el enent such as a
-- NI_Elenent, A Definition, or A Declaration.

-- Expected O ause_Ki nds:
-- A_Representation_C ause

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

-- R ght - Specifies the element to check

-- Returns True if the programelenent is the Nil_El enent.

unction Is_Nil (Right : in Asis.El enment_List) return Bool ean;

-- R ght - Specifies the element list to check

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

unction |s_Equal (Left : in Asis.Elenent;
Right : in Asis.Elenent) xeturn Bool ean;

pf t - Specifies the left elenment to conpare
ght - Specifies the right el ement;sto conpare

om the same physical conpilati‘on unit. The two el ements may or

L
R
-- Returns True if Left and Right represent the same physical elenent,
f
npy not be fromthe sane open(ASI'S Context vari able.

-- Implies:
-- I s_Equal (Encl osjng, Conpilation_Unit (Left),
-- Encl asi\ng_Conpi l ation_Unit (Right)) = True
--18.32 function Is_ldentical

unction\Ls_ldentical (Left : in Asis.Elenent;

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

-- Left - Specifies the left el enent
-- Right - Specifies the right el enent

-- Returns True if Left and Right represent the sanme physical elenent,
-- fromthe same physical conpilation unit, fromthe same open ASIS
-- Context variable.

-- Inplies:

-- I's_ldentical (Enclosing_Conpilation_Unit (Left),
-- Encl osi ng_Conpi l ation_Unit (Right)) = True
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function Is_Part _O _Inplicit (Elenent : in Asis.Elenent) return Bool ean;

-- Returns True for any Elenment that is, or that forns part of, any
-- implicitly declared or specified program El enent structure.

-- Returns True for any inplicit generic child unit specifications or their
-- s |hrnrv1r'_\nnnnfc Reforeonce Nanual 101 1(10)

© ISO/IEC

pturns False for a Nil _Elenment, or any Elenent that correspond to text
Ni ch was specified explicitly (typed, entered, witten).

R
W
Generic instance specifications and bodies, while inplicit, are treated

-- ap a special case. These elenents will not nornally test as
Ip_Part _O _Inplicit. Rather, they are Is_Part_Of _Instance. They only test
ap Is_Part_O _Inplicit if one of the following rules applies. This s
dpne so that it is possible to deternine whether a declaration, which
hhppens to occur within an instance, is an inplicit result of
ahot her decl aration which occurs explicitly within the generic.t%€npl ate.

plicit Elenents are those that represent these portions of\ the Ada
bnguage:

Ref erence Manual 4.5.(9)

-- o All predefined operator declarations and their/sZconponent el enents are
-- Is_ Part_O _Inplicit

-- -| Reference Manual 3.4(16)
-- o Inmplicit predefined operators of the derjved type.
-- -| Reference Manual 3.4(17-22)

-- o Inmplicit inherited subprogram declarations and their conponent elenents
-- Is_Part_O _Inplicit

-- -|Reference Manual 6.4(9) and 12:3(7)

-- o Inmplicit actual paraneter expressions (defaults).

are

-- o The A Paraneter_Associ ation that includes a defaul ted paraneter val ue |s_Nornalli zed
-- and also Is_Part_Of_Inplicit. The Fornal _Paraneter and the Actual _Paraneter vgl ues

-- from such Associnations are not Is_Part_O _Inplicit unless they are from
-- initializatigns~for an inherited subprogram decl aration and have an

-- Encl osi ng_El'enent that is the paranmeter specification of the subprogram
-- decl arati«on»‘(Those el ements are shared with (were created by) the origi
-- subprogfam decl arati on, or they are nam ng expressions representing the

-- gener it,'subprogram sel ected at the place of an instantiation for A Box_Default.|)

-- 0 Al NA Paraneter_Associ ation Kinds froma Nornmalized list are Is_Part_O _

-- -| Reference Manual 6.6 (6)

def aul {

nal
act ual

—

I nplici

-- 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
-- test as Is_Part_O _Inplicit because they do not represent text fromthe
-- conpil ation text.

-- - Reference Manual 12.3 (16)

-- o inplicit generic instance specifications and bodies are not |Is_Part_O _|

el enent s
ori gi nal

mplicit;

-- they are Is_Part_O _Instance and are only inplicit if sone other rule nmakes them

-- SO.
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function Is_Part_Of _Inherited (Elenent : in Asis.Elenent) return Bool ean;

Returns True for any Elenment that is, or that forms part of, an
inherited primtive subprogram decl aration.

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

unction |Is_Part_O _Instance (Element : in Asis.El enment) return Bool ean;

E| enent - Specifies the element to test

eturns True if the Elenent is part of an inplicit generic specification
hstance or an inplicit generic body instance.

-3

pturns Fal se for explicit, inherited, and predefined El enents that are
bt the result of a generic expansion.

S 0

et urns Fal se for any inplicit generic child unit specifications or
hei r subconponents. Reference Manual 10.1.1(19).

-2

py)

bt urns False for a Nil _El enent.

hstantiations are not thenselves |s_Part_O¢lnstance unless they are
hcountered while traversing a generic instance.

D

18.36 function Enclosing_Element

unction Encl osi ng_El ement (Ehenent : in Asis.El ement) return Asis. Elenent;
unction Encl osi ng_El ement_(( El ement :in Asis. Elenment;
Expect ed_Encl osi ng_El ement : in Asis.Elenent)

return Asis. El enent;

ement - SpecifieS'tthe elenment to query
pect ed_Encl osing.~El ement - Specifies an encl osing el enent expected to
bnt ai n t he el enent

omm

Returns thel Element that inmmediately encloses the given elenment. This

glery is intended to exactly reverse any single parent-to-child el enent
tfaversal\~ For any structural query that returns a subconponent of an

el ement (or that returns a |list of subconponent el enents), the original elenent
cpn/he-det erm ned by passing the subconponent elenent to this query.

AN—Apptcattomr—Note:

>
2

AN Sermantic queries (queries that test the neaning of a programrather
AN than its structure) return Elenents that usually do not have the original
AN argunment El enent as their parent.

ISO/IEC 15291:1999(E)
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-- Returns a Nil _Elenent if:

-- - the elenment is the declaration part of a conpilation unit
-- (Unit_Decl aration).

-- - the elenent is with clause or use clause of a context clause
-- (Cont ext _Cl ause_El enents) .

-- - the elenent is a pragma for a conpilation unit
-- (Conpi | ati on_Pragmas and Cont ext_Cl ause_El ements).

-- Use Enclosing_Conpilation_Unit to get the enclosing conpilation unit for
-- any el ement value other than Ni|_El enent.

-- I'ses ASl oS Tnappropriate_Eerement IT'r thne erenent 1Ts a4 NT_ElFerment.

-- Ekanpl es:

Gven a A Declaration/A Full_Type_Declaration in the declarative region
-- of a block statement, returns the A Statenent/A Bl ock_Statenent Elenent
-- that encloses the type decl aration.

-- -|Gven A Statenent, fromthe sequence of statenents within a | oop
-- statement, returns the enclosing A Statenent/A Loop_Statenent.

-- -|Gven the An_Expression/An_ldentifier selector froman expanded’nane,
-- returns the An_Expression/ A Sel ect ed_Conponent that represents the
-- conbi nation of the prefix, the dot, and the selector.

-- -|Gven the A Declaration corresponding to the inplicit *tedeclaration of
-- a child generic for an instantiated parent generic, returns the expanded
-- generic specific tenplate fromthe parent genericlichstantiation

-- corresponding to any inplicit generic child unitfspecification given as
-- an argument. Reference Manual 10.1.1(19).

Appl i cation Note:

The optional Expected_Encl osi ng_El ement.\{paraneter is used only to optinmn ze
this query. This speed up is only present for ASIS inplenentations
where the underlying inplenentor’s €nvironnent does not have "parent
poi nters". For these inplenentations, this query is inplenmented as a
"search". The Encl osi ng_Conpil at\hon_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 Elengnt is not a sub-elenment of the

Expect ed_Encl osi ng_El enent y'paranmeter, or if the

Expect ed_Encl osing_El enent is a Nil_El ement, the result of the

call is a Ni|_Elenent.

I npl enent ati ons _tthat do not require the Expected_Encl osi ng_El ement
paraneter may ifgnore it. They are encouraged, but not required, to test
t he Expected_(Enclosing_El enent paranmeter and to determne if it is an
invalid El epent” value (its associated Environnment Context may be cl osed)

Port abl € appl i cati ons should not use the Expected_Encl osi ng_El ement
paranetey " since it can |ead to unexpected differences when porting an
appld-cati on between ASIS i npl enentati ons where one inpl enentation uses
the paraneter and the other inplementation does not. Passing a "wong"
Expect ed_Encl osi ng_El ement to an inplenmentation that ignores it, is
haf m ess. Passing a "wong" Expected_Encl osi ng_El enment to an

Thpl enentation that _nay utilizZe 1t, can lead 0 an unexpected

Ni | _El ement result.

A A A A A A Al A A A A A A A A A A A A A A A A

§>>>>>>>>>>>>>>>>>>>>>J>)>J>)>J>
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function Pragmas (The_Elenent : in Asis.El enent)

return Asis. Pragma_El ement _Li st;

-- The_El enent

- Specifies the element to query

-- Returns the list of pragmas, in their order of appearance, that appear
-- directly within the given The_El ement. Returns only those pragnaes that are
-- imredi ate conponent el ements of the given The_Elenent. Pragnmas enbedded

- W
V

thin other

conponent—elenents are not returned Eor _example refurns
Lag

1
1
—

-- 0

> 0 TV—=< H

he pragnas in a package specification, in the statenent list of a | oop,
in a record conponent |ist.

hi s query returns exactly those pragmas that are returned by the
bri ous queries, that accept these same argument kinds, and that
bt urn Decl aration_List and Statenment _List, where the inclusion of
agnas is controlled by an Include_Pragmas paraneter.

bt urns a NIl _Element _List if there are no pragnes.

bpropri ate El enent _Ki nds:

A Path (pragmas fromthe statengent |ist +
pragnmas i medi atel y_precedi ng t he
reserved word "whepn* of the first
al ternative)

An_Excepti on_Handl er (pragmas fromthe~statenment |ist + pragmas

bpr opri at e Decl ar ati on_Ki nds:
A_Procedur e_Body_Decl aration (pragmas\from decl arative region + statenentg)
A _Function_Body_Decl aration (pragnas-from decl arative region + statenenty)
A _Package_Decl arati on (pragnmas fromvisible + private declarative
r.egions)

A Package_Body_Decl arati on (pragnmas from decl arative region + statenentg)
A Task_Body_Decl arati on (pragmas fromdecl arative region + statenenty)
A Protected_Body_Decl aration (pragnmas from decl arative region)
An_Entry_Body_Decl aration (pragnmas fromdecl arative region + statenenty)

A _Ceneric_Procedure_Decl ar@tion (pragmas from formal declarative region)
A Generic_Function_Declaration (pragnas fromformal declarative region)
A _Ceneri c_Package_Declarati on (pragmas fromformal + visible +

bpropri ate Definition_Kinds:

A Record_Defi ni tion (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 TasK)Definition (pragmas fromvisible + private

A Protected_Definition (pragmas fromvisible + private

i mredi ately pfecéding the reserved word
"when" of tdie,first exception handler)

private decl arative regions)

decl arative regions)

decl arative regions)

bpropri at e St at enent _Ki nds:
I\_I nr\r\_Qf atf anmnt ( pr ggwnc from.ct ot oanpont Lict )
A Wil e_Loop_St at enent (pragnas from statenment |ist)
A _For _Loop_St at enent (pragnmas from statement |ist)
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,
-- in their order of appearance, or, in any order that does not affect their
-- relative interpretations. These are pragmas that directly affect the

-- gpven el enent Eor nvnrnl'_\l &—apragha Pack affeocts the "\JII"_\D Lt _nanes

-- Returns a Nil _Elenment_List if there are no semantically associ ated pragnas.
--| AN Application Note:

--| AN

--|AN If the argunment is a inherited entry declaration froma derived task

--| AN type, all pragmas returned are elements taken fromthe original task
--|AN type's declarative itemlist. Their Enclosing_Elenment is the original
--| AN type definition and not the derived type definition.

-- Appropriate Element_Kinds:

-- A Decl aration
-- A St at enment

-- Returns El erent _Ki nds:
-- A Pragma

--18.39 function Pragma_Name_lmage

unction Pragma_Name_| mage
(Pragma_El ement : in Asis.Pragma~ElFenent) return Program Text;

agma_El ement - Specifies the elenent to query

P

-- Returns the programtext image of\the sinple name of the pragma.
The case of names returned bysthis query may vary between inpl enentors.
| ppl enentors are encour aged,\.but not required, to return nanes in the
spme case as was used in(the original conpilation text.

-- Appropriate El ement_Kinds:

-- A _Pragma

unct i.,on,Pragma_Ar gunment _Associ ati ons
(Pragma_El ement : in Asis.Pragma_El enent)
return Asis.Associ ation_List;

-- Pragma_El ement - Specifies the element to query

-- Returns a list of the Pragma_Argunent_Associations of the pragma, in their
-- order of appearance.

-- Appropriate Element_Kinds:
-- A _Pragma

-- Returns El ement _Ki nds:
-- A_Pragma_Ar gument _Associ ati on
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function Debug_lmage (Element : in Asis.El ement) return Wde_String;

-- Returns a string value containing inplenmentation-defined debug
-- information associated with the el ement.

-- The return value uses Asis.Text.Delimter_lmage to separate the |lines

mdti-line results The return value does not end with

5i s. Text. Del i miter_I mage.

hese values are intended for two purposes. They are suitable for

hclusion in problemreports sent to the ASIS inplenentor. They can

e presuned to contain infornmation useful when debuggi ng the inplenentation
self. They are also suitable for use by the ASIS applicati on when

inting sinple application debuggi ng nessages during application

pvel opnent. They are intended to be, to sone worthwhile degree,
htelligible to the user.

— QT T T > O

function Hash (Element : in Asis.El ement) return Asis-~ASIS_Integer;

The purpose of the hash function is to provide a conveni ent nane for an
-- opject of type Asis.Elenment in order to facilitate\application defined I/0
aphd/ or other application defined processing.

The hash function maps Asis. El ement objects ¢npo N discrete cl asses
(| buckets") of objects. A good hash function*is uniformacross its range.
Il is inportant to note that the distributi‘en of objects in the

-- application’s domain will affect the distribution of the hash function.
Al good hash nmeasured agai nst one domaiwmywi || not necessarily be good when
fpd objects froma different set.

Al conti nuous uni form hash can be~di vided by any N and provide a uniform

-- d|stribution of objects to eachiof the N discrete classes. A hash value is
npt uni que for each hashed ASiss. El enent. The application is responsible for
hpndl i ng nane col lisions of'the hashed val ue.

-- Tpe hash function returns~a hashed val ue of type ASIS Integer. |If desired,
al user could easily map ASI S | nt eger 'Range to any smaller range for the

-- hagh based on application constraints (i.e., the application implementor

-- canltune the time-space tradeoffs by choosing a small table, implying

-- sloyver lookups within each "bucket", or a large table, implying faster

-- lookups within each "bucket").

end Asis.Elements;
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-- Asis.lterator encapsul ates the generic procedure Traverse_El ement which
-- allows an ASIS application to performan iterative traversal of a

-- logical syntax tree. It requires the use of two generic procedures,

-- Pre_Operation, which identifies processing for the traversal, and

-- Post_Qperation, which identifies processing after the traversal.

© ISO/IEC

T Ot ot ot P 1l Py £ o ol H alo
- - re—Stat e_r ot of—ar T OwWsS—proceSSThg—Stat et o ot paSSet—aurThg——tne

-- iteration of Traverse_El enment.

-- Ppckage Asis.lterator is established as a child package to highlight the
-- ijeration capability and to facilitate the translation of ASIS to IDL.

-14.1 procedure Traverse_Element

heneri c
type State_Information is limted private;

with procedure Pre_Operation

(Element : in Asi s. El enent ;
Control : in out Traverse_Control;
State : in out State_lnfermation) is <>;
wi th procedure Post_Operation
(Element : in Asi s. Elenent;
Control : in out Traverse_Control;
State :in out State_Information) is <>
br ocedur e Traver se_El enent
(Element : in Asi s. Elenent ;
Control : in out Travepse_ Control;
State : in out State_|nfornmation);
-- E| enment - Specifies the initial element in the traversal
-- Cpntrol - Specifi-es what next to do with the traversal
-- State_|nformation - Spécifies other information for the traversal
-- Traverses the elementVand all its conmponent elenents, if any.
-- Cpnponent el enentsare all elenments that can be obtained by a conbination
-- of the ASIS structural queries appropriate for the given el enent.
-- I an elenment_Ras one or nore conponent elenments, each is called a child
-- e|lement. Amelenent’s parent elenment is its Enclosing_Elenment. Children
-- Wth the salfe parent are sibling elements. The type Traverse_Control uses
-- tphe terms\children and siblings to control the traverse.

br each el enent, the fornal procedure Pre_Operation is called when first
sitiong the element. Each of that element’s children are then visited
pdinally the formml procedure Post Cperation is called for the el enent

:
» < T

-- The order of Elenment traversal is in ternms of the textual representation of

-- the Elements. Elenments are traversed in left-to-right and top-to-bottom
-- order.

-- Traversal of Inplicit Elenments:
-- Inmplicit elements are not traversed by default. However, they may be

-- explicitly queried and then passed to the traversal instance. Inplicit
-- elements include inplicit predefined operator declarations, inplicit

-- inherited subprogramdeclarations, inplicit expanded generic specifications
-- and bodies, default expressions supplied to procedure, function, and entry

-- calls, etc.
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-- Applications that wish to traverse these inplicit Elenents shall query for
-- themat the appropriate places in a traversal and then recursively call

-- their instantiation of the traversal generic. (Inplicit elenents provided
-- by ASIS do not cover all possible Ada inplicit constructs. For exanple,
-- inmplicit initializations for variables of an access type are not provided
-- by ASIS.)

-- Traversal of Association lists:

-- Argunent and association lists for procedure calls, function calls, entry
-- calls, generic instantiations, and aggregates are traversed in their

-- unnormalized forns, as if the Normalized paraneter was Fal se for those

-- queries. |Inplementations that always nornalize certain associations may

ETUTTT TS_NOT TRl T Ze0 assoct att ons. . See U Ne T mprementart on _Perm ssions
pbr the queries Discrimnant_Associ ations, Ceneric_Actual _Part,

bl | _St at enent _Par aneters, Record_Conponent _Associ ati ons, or

Lincti on_Cal | _Paraneters.

ppl i cations that wish to explicitly traverse normalized associati ons can
b so by querying the appropriate |locations in order to obtain the

brmal i zed list. The list can then be traversed by recursively callifg
he traverse instance. Once that sub-traversal is finished, the Control
hr amet er can be set to Abandon_Children to skip processing of the
hnornel i zed argunent |ist.

.
co~SQ>» TO™T

aversal can be controlled with the Control paraneter.

call to an instance of Traverse Elenent will not result\im calls to
e_Operation or Post_Operation unless Control is set tofContinue.

he subprograns matching Pre_Operation and Post_QOperati on can set
heir Control paraneter to affect the traverse:

~d4 > o

Conti nue

-- o Continues the normal depth-first traversah.

Abandon_Chi | dren
-- o Prevents traversal of the currentyel enent’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_QOperatilon, this is the sane as Continue, all children wll

-- have been traversed. /~Traversal picks up with the Post_Operation of the parent.

-- -| Abandon_Si bl i ngs

-- o Prevents traversal of the current elenent’s children and renmaining siblings.

-- o If set in @ Pre_Qperation, this abandons the associ ated Post_Operation for the

-- current €ekerrent. Traversal picks up with the Post_Operation of the parent.

al

-- o |If set inh a Post_Qperation, traversal picks up with the Post_Operation of the

-- parent

-- -| Tépnminat e_I| nredi atel y

-- 0 Does exactly that.

-- Raises ASIS |nappropriate_Element if the elenent is a N |_El enent

eady

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.

ild elenents returned by:
function Nanes

(eXoXeXolu!
0P 0

--1%.1 function Names

unction Nanmes (Declaration : in Asis.Declaration)
return Asis. Defining_Nane_List;

-- Declaration - Specifies the elenment to query

-- Returns a list of names defined by the declaration, intheir order of
appearance. Declarations that define a single name il return a |ist of
| Engt h one.
Returns Ni| _El enent _List for A Declaration Elenentis representing the (inplicit)
-- dpclarations of universal and root numeric typéXthat is, if Type_Kind
(f'ype_Decl aration_View (Decl aration) = A Root\Type_Definition.

E

anpl es:

-- type Foo is (Pooh, Baah);

-- -- Returns a |ist containing @ne A Defining_Name: Foo.

-- One, Uno : constant Integer ¢5 1;

-- -- Returns a list of two“A Defining_Nanme el ements: One and Uno.

-- Fpnction designators that_‘defdi ne operators are A Defining_Operator_Synbol.
-- Results of this query may vary across ASIS inpl ementations. Sone

-- iplementations may nornalize all multi-name declarations into an

-- epuival ent series pf\corresponding single nane declarations. For those

-- iplementations, ~this query will always return a list containing a single
-- npme. See Refer'ence Manual 3.3.1(7).

-- Appropriat es/ENenment _Ki nds:

-- A_Deeclfaration

-- ReturnsSEPement _Ki nds:

-- A) Def i ni ng_Nane

B [ = = g -
--| ER A _Defining_Name - 3.1

1= ST R T T T T LR r T
--|ER A Defining_ldentifier - 3.1 - nochild elenents

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

--| ER

--|ER A string image returned by:

--]ER function Defining_Nanme_| nage
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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
-- designator strings) are doubl ed.

-- ADefiningtdentifiecr eclenents are sinple identificr nanes"Abc" (nane Abc)
- o= r' A} 7

-- Al Defining_QOperator_Synbol el enents have nanes with enbedded quotes

-- "I™"abs""" (function "abs").

>

| Def i ni ng_Character_Literal elenments have names with enbedded apostrophes
-- x'" (literal "x").

>

| Def i ni ng_Enuneration_Literal elements have sinple identifier nanes
-- "Blue" (literal Blue). If A Defining_Enumeration_Literal elenent is of type

-- Cparacter or Wde_Character but does not have a graphical presentation, then
-- tpe result is inplenmentation-dependent.

-- Al Defining_Expanded_Nane el ements are prefix.sel ector nanes. \'A B.C'

-- (pame A.B.O).

-- The case of names returned by this query nay vary betweep i npl enentors.

-- Iplementors are encouraged, but not required, to return nanes in the

-- spme case as was used in the original conpilationext.

he Defining_Nane_| nage of a |abel _statenment_identifier does not include

he enclosing "<<" and ">>" that formthe | abel\syntax. Simlarly, the

ef i ni ng_Nane_| nage of an identifier for a |60p_statenent or bl ock_statenent
pbes not include the trailing colon that forms the | oop name syntax.

5e Asi s. Text. El enent _| mage or Asis. Text.lines queries to obtain these
ntactic constructs and any conmments associated with them

wcag— -

bpropri ate El enent _Ki nds:
A_Def i ni ng_Nane

- no child elenents

fining_Character_Literal - 3.
f 3 - no child elenents

i ni ng_Enuneration_Literal -

> |>|>

programtext image kefurned by:
function Defining Nane_| nage

A program text gnmpge of the enuneration literal value returned by:
functi on Pesiti on_Nunber _I nage
functi on,_Representation_Val ue_| nage

mmmmmmmmmim 3>
A0 U LU

ufet,ilon Position_Nunber_| mage
(Defining Nanme : in Asis.Defining Nane) return Wde String;

-- Expression - Specifies the literal expression to query

-- Returns the programtext image of the position nunber of the value of the
-- enuneration literal.

-- The programtext returned is the inage of the universal _integer value that is
-- returned by the attribute 'Pos if it were applied to the val ue.
-- For exanple: Integer’|mage(Col or’ Pos(Blue)).

-- Appropriate Defining_Nanme_Ki nds:

-- A_Defining_Character_Literal
-- A Defining_Enuneration_Literal
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function Representation_Val ue_| nage
(Defining_Name : in Asis.Defining_Name) return Wde_String;

-- Expression - Specifies the literal expression to query

-- Returns the string image of the internal code for the enuneration literal.

a rnrr_\rncnnf ation clause is defined for the onuneratiaon t\}lpn then the

ring returned is the Integer’ Wde_| mage of the corresponding value given in
he enuneration_aggregate. OCherwi se, the string returned is the sanme as

he Position_Nunber_| mage.

'
'
- - —

>

bpr opri at e Defi ni ng_Nane_Ki nds:
-- A _Defining_Character_Literal
-- A _Def i ni ng_Enuneration_Literal

= U -
R A Defini ng_Expanded_Nane - 6.1
R
R A string inage returned by:

R function Defining_Nane_| nage

Child el ements returned by:
function Defining_Prefix
function Defining_Sel ector

Qoooommmmm

Q
R
Q
R

unction Defining_Prefix (Defining_Name~%n Asis.Defining_Nane)
return Asis. Nane;

-- Defining_Name - Specifies the element to query
eturns the elenent that forns the prefix of the nane. The prefix is the
ane to the left of the rightwest 'dot’ in the expanded nane.

R
n

-- The Defining_Prefix of A Bl's)A and of AB.Cis AB.
Al

bpr opr i at e Def i ni ng_Nane=Ki nds:
-- A_Def i ni ng_Expanded: Nane

pe)

et urns Expr essi on_Ki nds:
-- An_ldentifiler
-- A_Sel ect ed._Conponent

tgeti on Defining_Sel ector (Defining_Name : in Asis.Defining_Nane)

A ek Ak
returitT AST S LT T TINTTY__INalle,

-- Defining_Name - Specifies the element to query

-- Returns the element that forms the selector of the nane. The selector is
-- the name to the right of the rightnost 'dot’ in the expanded nane.

-- The Defining_Selector of ABis B, and of AB.Cis C

-- Appropriate Defining_Nanme_Kinds:
-- A_Def i ni ng_Expanded_Nane

-- Returns Defining_Name_Kinds:
-- A Defining_ldentifier
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An
CR

CR Child el ements returned by:

CR function Nanes

CR function Discrimnant_Part

CR function Type_Decl aration_Vi ew

vhction-Discrimnpnant Part (Declaration— in Asis -Declaration)
7

T return Asis.Definition;

-- Declaration - Specifies the type declaration to query

-- Returns the discrimnant_part, if any, fromthe type_declaration or
fprmal _type_decl arati on.

eturns a Nil _Elenent if the Declaration has no explicit discrimnmpant>part.

R
-- 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

py)

bt urns Definition_Kinds:

-- Not _A Definition

-- An_Unknown_Di scri m nant_Part
-- A _Known_Di scrim nant _Part

--1%.8 function Type_Declaration® View

unction Type_Decl aration_Vi ewn(-Decl aration : in Asis.Declaration)
return Asis. Défi-nition;

-- Declaration - Specifies, the declaration elenent to query

pe_decl aration, | The view is the remainder of the declaration follow ng

-- Returns the definition characteristics that formthe view of the
t
the reserved world f'is".

-- Fpr a full_type declaration, returns the type_definition, task_definition,
-- of protected definition following the reserved word "is" in the declaration.
-- ReturnscasN | _El ement for a task_type_declaration that has no explicit

-- tpsk _definition.

br\a private type declaration or private extension declaration, returns
he definition element representing the private declaration view

.
~ 7

-- For a subtype_declaration, returns the subtype_indication.
-- For a formal _type_declaration, returns the fornal _type_definition.

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A_Subt ype_Decl arati on

-- A Fornal _Type_Decl aration
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-- Returns Definition_Kinds:

-- Not _A Definition

-- A Type_Definition

-- A _Subtype_I ndi cation

-- A Private_Type_Definition

-- A Tagged_Private_Type_Definition
-- A _Private_Extension_Definition
-- A Task_Definition

-- A Protected_Definition

-- A Fornal _Type_Definition

e o e e N N N N N N N N
--| ER A_Subtype_Declaration - 3.2.2

-- | CR

--|CR Child el ements returned by:

--|CR function Nanes

-- | CR function Type_Decl aration_Vi ew

B o T T N N N N Sy - -
--|ER A Vari abl e_Decl arati on - 3.3.1

--|CR

--|CR Child el ements:

--|CR function Nanes

-- | OR function Cbject_Declaration_View

--|CR function Initialization_Expression

unction Object_Declaration_View (Declaration : indAsis.Declaration)
return Asis.Definition;

bcl aration - Specifies the declaration el enent\to query

D
Returns the definition characteristics that>formthe view of the
opj ect_declaration. The viewis the subtype_indication or full type
-- definition of the object_declaration. \Avinitial value, if any, is not
pprt of this view

F

t

br a singl e_task_decl aration or single_protected_declaration, returns
he task_definition or protected_definition follow ng the reserved word "is".

-- Returns a Nil _Element for a siingl e_task_declaration that has no explicit
-- thsk_definition.

-- Fpr a Conponent_Decl aration, returns the Conponent_Definition follow ng
-- tpe colon.

-- Fpr all other objeet’_declaration variables or constants, returns the

-- spbtype_indicatien’ or array_type_definition follow ng the col on.

>

bpr opr i at e/ Decl ar at i on_Ki nds:

-- A _Vari‘abl e_Decl arati on

-- A ‘Const ant _Decl aration

-- A\Def erred_Const ant _Decl arati on
-- A’ Singl e_Protected_Decl aration
-- A_Si ngl e_Task_Decl aration

A Conhpehenti—Pacl-aration
g

-- 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 _Elenent if the declaration does not include an explicit

- - i pitd-ali-zati-on

-- Abpropriate Declaration_Ki nds:

-- A Vari abl e_Decl aration

-- A Constant_Decl aration

-- An_| nt eger _Nunber _Decl aration
-- A Real _Nunber _Decl arati on

-- A _Di scrim nant _Speci fication
-- A_Conponent _Decl arati on

-- A _Paranet er _Speci fication

-- A _Fornmal _Cbj ect _Decl aration

py)

bt urns El ement _Ki nds:
-- Not _An_El enent
-- An_Expr essi on

e o o T T e e S T . -
--| ER A _Const ant _Decl arati on - 3.3.1

--|CR

--|CR Child el ements:

--|CR function Nanes

- OR function Cbject_Declaration_View

--|CR function Initialization_Expression

--|CR

--| CR El emrent queries that provide senanticalhy related el enents:

-- | CR function Correspondi ng_Const ant _Dect arati on

unction Correspondi ng_Constant _Decl arati on
(Nane : in Asiss. Defini ng_Nane)
return Asis.DBeclaration;

-- Nane - Specifies the name of a constant declaration to query

-- Returns the cotresponding full constant declaration when given the nane
-- ffoma defepred constant declaration.

-- Returns the)correspondi ng deferred constant declarati on when given the nane
ffom a €uhl constant declaration.

et4rns A Pragna if the deferred constant declaration is conpleted
pragna | nport.

g 0

-- Returns a Nil_Elenment if the full constant declaration has no correspondi ng
-- deferred constant declaration.

-- Raises ASIS |nappropriate_Element with a Status of Value Error if the
-- argunment is not the name of a constant or a deferred constant.

-- The nane of a constant declaration is available fromboth the Nanes and the
-- Correspondi ng_Nane_Definition queries.

-- Appropriate Element_Kinds:
-- A_Def i ni ng_Nane
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-- Returns Decl aration_Kinds:

Not _A Decl arati on
A Constant_Decl aration
A _Def erred_Const ant _Decl aration

-- Returns El ement _Ki nds:

Not _An_El enent
A Decl aration
A Pragnma

T = =
--| ER A _Deferred_Constant_Decl aration - 3.3.1

333

Child el ements returned by:
function Nanes

Q0000 MMOOOMMOOOQOMMMAO

pe)

Tuncriron o ect _beClharatl Of_VlI ew

An_I nteger _Nunber _Declaration - 3.3.2
A_Real _Nunber _Decl arati on - 3.3.2

Child el ements returned by:
function Nanes
function Initialization_Expression

An_Enuneration_Literal _Specification - 3.5.1

Child el enents returned by:
function Nanes

A Di scrimnant _Specification - 3.7

Child el ements returned by:
function Nanes
function Decl arati on_Subtype_Mark
function Initialization_Expression

unction Decl arati on_Subtype_Mark (Declaration : in Asis.Declaration)
return Asis. Expression;

ecl aration - Specifies the declaration el ement to query

bt urns the expression elenent that names the subtype_mark of the
ecl arat i on.

bpr opr i at e Decl ar ati_on_Ki nds:
A Di scrim nant~Speci fication
A_Par anet er ~Speci fi cation
A _For mal _Object _Decl aration
An_Qbj ect \Renani ng_Decl ar ati on

bt ur ns Expressi on_Ki nds:
An_tdentifier
A-Sel'ect ed_Conponent
An/ Attribute_Reference

--| E

--| ER A _Conponent _Decl aration - 3.8

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Cbject_Declaration_View
--|CR function Initialization_Expression
B T o
--| ER An_I nconpl ete_Type_Declaration - 3.10.1
--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Discrimnant_Part
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function Correspondi ng_Type_Decl arati on

(Declaration : in Asis.Declaration) return Asis.Declaration;
function Correspondi ng_Type_Decl arati on
(Declaration : in Asis.Declaration;
The_Context : in Asis.Context) return Asis.Declaration;

-- Declaration - Specifies the type declaration to query
-- The_Context - Specifies the program Context to use for obtaining package

- - bodv inforpetion
Y

bt urns the corresponding full type declaration when given a private or
hconpl ete type declaration. Returns the corresponding private or
hconpl ete type declaration when given a full type declaration.

—— 3

-- 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 (SDecll )));

eturns a Nil _El enent when a full type declaration is given 'that has no
prrespondi ng private or inconplete type declaration, or whén a
prr espondi ng type decl aration does not exist wthin The, Context.

0o

he paraneter The_Context is used whenever the corresponding full type of

h inconplete type is in a correspondi ng package body: See Reference Manual
10.1(3). Any non-Ni| result will always have the“given Context as its

hcl osi ng_Cont ext .

> mwo o

bpr opri at e Decl arati on_Ki nds:

-- An_Ordi nary_Type_Decl arati on

-- A Task_Type_Decl arati on

-- A _Protected_Type_Decl aration

-- An_I nconpl ete_Type_Decl arati on
-- A _Private_Type_Decl aration

-- A Private_Extension_Decl aratien

-- Returns Decl aration_Kinds:

-- Not _A Decl aration

-- An_Ordi nary_Type_Declarati on

-- A _Task_Type_Decl ar atii 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

unctioh Correspondi ng_First_Subtype
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration to query

-- This function recursively unwi nds subtyping to return at a type_declaration
-- that defines the first subtype of the argunent.

-- Returns a declaration that Is_ldentical to the argument if the argunment is
-- already the first subtype.

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on
-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration
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-- A Private_Type_Decl aration

-- A _Private_Extension_Decl aration
-- A Subt ype_Decl aration

-- A _Fornal _Type_Decl aration

-- Returns Decl arati on_Ki nds:

-- An_Ordi nary_Type_Decl arati on

-- A _Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration
-- A _Fornal _Type_Decl aration

unction Correspondi ng_Last_Constraint
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration or type_declaration to query.
hi s function recursively unwi nds subtyping to return at a declaration

hat is either a type_declaration or subtype_declaration that-ihposes
h explicit constraint on the argunent.

o~

hwi nds a ni ni num of one | evel of subtyping even if an argunent declaration
self has a constraint.

=

pturns a declaration that Is_ldentical to the arganent if the argunent is
type_declaration, i.e. the first subtype.

o 0

>

bpr opri ate Decl arati on_Ki nds:

-- 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 arati-on

-- A _Task_Type_Decl ar ati'en

-- A _Protected_Type_Decl arati on

-- A Private_Type_Decl aration

-- A_Private_Extensien_Decl aration
-- A_Subt ype_Dectapati on

-- A_Formal _TypesDecl aration

unctionh Correspondi ng_Last_Subtype
(Declaration : in Asis.Declaration)
return Asis. Declaration;

-- Declaration - Specifies the subtype_declaration or type_declaration to query.

-- This function unwi nds subtyping a single level to arrive at a declaration
-- that is either a type_declaration or subtype_declaration.

-- Returns a declaration that |Is_ldentical to the argument if the argunment is
-- a type_declaration (i.e., the first subtype).

-- Appropriate Declaration_Kinds:

-- An_Ordi nary_Type_Decl arati on
-- A _Task_Type_Decl arati on

-- A Protected_Type_Decl aration
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A Private_Type_Decl aration

A _Private_Extension_Decl aration
A Subt ype_Decl aration

A _Fornal _Type_Decl aration

Ret urns Decl arati on_Ki nds:
An_Ordi nary_Type_Decl arati on
A _Task_Type_Decl aration
A Protected_Type_Decl aration
A _Private_Type_Decl aration
A Private_Extension_Declaration
A_Subt ype_Decl arati on
A Fornal _Type_Decl aration

unction Correspondi ng_Representation_C auses
(Declaration : in Asis.Declaration)
return Asis.Representation_C ause_Li st;

pcl aration - Specifies the declaration to query

eturns all representation_clause elenents that apply to the.declaration.

he cl auses returned nay be the clauses applying to a parent type if the
pe is a derived type with no explicit representati©on. ~ These cl auses
e not Is_Part_O _Inplicit, they are the representation_clause el ements

D
R
Returns a Nil _Elenent_List if no clauses apply to the decl'aration.
T
t
a
specified in conjunction with the declaration of/bhe’ parent type.

Al Declaration_Kinds are appropriate except, Not* A Decl arati on.
Ret urns C ause_Ki nds:
A _Representation_C ause
= R e e e e
ER A Loop_Par anet er _Specification - 5.5
CR
CR Child el ements returned by:
CR function Nanmes
CR function Specification_Subtype_Definition

unction Specificatjon_Subtype_Definition
(Specification : in Asis.Declaration)
return Asis.Discrete_Subtype Definition;

Speci fication - Specifies the | oop_paraneter_specification or
Entry_l ndex_Specification to query

Ret4rnsS the Discrete_Subtype_Definition of the specification.

-- Appropriate Declaration_Kinds:

A _Loop_Par anet er _Speci fication
An_Entry_I ndex_Speci fication

Returns Definition_Kinds:
A Discrete_Subtype_Definition

S L
ER A Procedure_Decl aration - 6.1

CR

CR Child elements returned by:

CR function Nanes

CR function Paranmeter_Profile

ISO/IEC 15291:1999(E)
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function Paraneter_Profile (Declaration : in Asis.Declaration)
return Asis. Paraneter_Specification_List;

-- Declaration - Specifies the subprogramor entry declaration to query

-- Returns a |list of paranmeter specifications in the fornmal part of the
-- subprogramor entry declaration, in their order of appearance.

-- Retwrns—a-Nt_Elenent List if the subnrogram-or—entry has - no
AR 4

© ISO/IEC

Aar amet er s.

p
-- Results of this query may vary across ASIS inpl enentations. Sone
i bpl enentations normalize all nmultiple name paraneter specifications into
ah equival ent sequence of correspondi ng single nane paraneter
specifications. See Reference Manual 3.3.1(7).

-- Abpropriate Declaration_Ki nds:

-- A_Procedure_Decl aration

-- A Function_Decl aration

-- A_Procedur e_Body_Decl aration

-- A _Functi on_Body_Decl arati on

-- A Procedure_Renam ng_Decl arati on

-- A _Functi on_Renami ng_Decl arati on

-- An_Entry_Decl aration

-- An_Entry_Body_Decl aration

-- A_Procedure_Body_Stub

-- A _Functi on_Body_Stub

-- A_Ceneric_Function_Decl aration

-- A Generic_Procedure_Decl aration

-- A _Formal _Function_Decl aration

-- A Formal _Procedure_Decl aration

-- Returns Decl aration_Kinds:
-- A_Paranet er _Speci fication

B T
--| ER A_Function_Decl arati on - 6.1

--] R

--|CR Child el ements returned by:

-- | OR functi on Narmes

--|CR function Paraneter Profile

- OR function Result_Profile

unction Resulht _Profile (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declatation - Specifies the function declaration to query

-- Returns the subtype mark expression for the return type for any function

-- declaration.

-- Appropriate Declaration_Kinds:

-- A Function_Decl aration

-- A_Functi on_Body_Decl arati on

-- A _Functi on_Body_Stub

-- A_Functi on_Renani ng_Decl ar ati on
-- A Generic_Function_Decl aration
-- A_Formal _Function_Decl aration

-- Returns Expression_Kinds:

-- An_ldentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference
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B T o
--| 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

B S T e e N N N N N N N N N N
--| ER A Procedure_Body_Declaration - 6.3

Child el ements returned by:
function Nanes
function Paraneter_Profile
Tunctiom Body_Dectraratrt Ve_T T ens
function Body_Statenents
function Body_Exception_Handl ers
function Body_Bl ock_St at enent - obsol escent, not recommended

99955&999

unction Body_Declarative_|tens (Declaration : in Asis.Declarati'onj
I ncl ude_Pragnmas : in Bool ean %= Fal se)
return Asis. El ement _List;

-- Declaration - Specifies the body declaration to query
hcl ude_Pragnas - Specifies whether pragmas are to be r@t'urned

pturns a list of all basic declarations, representation specifications,
5e cl auses, and pragmas in the declarative partZofvthe body, in their
der of appearance.

oc

pturns a Nil _Elenent _List if there are no declarative_itemor pragma el ements.

bsults of this query may vary across ASNS:i npl enentations. Sone

pl enent ati ons normalize all multi-nane ‘declarations into an

Hui val ent sequence of correspondi ng_sihgl e nanme obj ect decl arations.
be Reference Manual 3.3.1(7).

> »no® —10 D

bpr opri at e Decl arati on_Ki nds:

-- A _Functi on_Body_Decl ar at i;on
-- A_Procedur e_Body_Decl arati-on
-- A Package_Body_Decl ar'atjon
-- A_Task_Body_Decl ar at.i on

-- An_Entry_Body_Declaration

py)

bt urns El ement _Ki nds:
-- A Pragma

-- A Decl aratien

-- A _Cl ause

unction Body Statenents (Declaration : in Asis.Declaration;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis. Statenent_List;

-- Declaration - Specifies the body declaration to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns a list of the statements and pragnas for the body, in
-- their order of appearance.

-- Returns a NIl _Element_List if there are no statenents or pragnas.
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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

--15.23 function Body_Exception_Handlers

uncti on 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
hcl ude_Pragnas - Specifies whether pragmas are to be returned

-- Returns a list of the exception_handler elenents of the body, in their order of
appear ance.

he only pragmas returned are those follow ng the reserved word "exception"
hd preceding the reserved word "when" of first exception ‘handl er.

|

pturns a Nil _Elenent _List if there are no exception_handl er or pragma el ements.

R
-- Abpropriate Declaration_Ki nds:
-- A_Functi on_Body_Decl arati on
-- A _Procedure_Body_Decl aration
-- A_Package_Body_Decl ar ati on
-- A Task_Body_Decl arati on
-- An_Entry_Body_Decl arati on

-- Returns El ement _Ki nds:
-- An_Excepti on_Handl er
-- A Pragma

R A Function_Body_Decl aration ™ 6.3

Child el ements returned\by:
function Nanes
function Paraneter_Profile
function Result\Rrofile
function Body~Decl arative_ltens
function Bedy—~Statenents
functi on,Bedy_Exception_Handl ers
functi on\Body_Bl ock_St at enent - obsol escent, not recommended

eleoXeXoloXoXoXoXoRulul
AV AUV

-- Fpncrion Body_Bl ock_Statenment is a new query that supplies the

-- efpuiwal ent conbined functionality of the replaced queries:

-- Subprogram Body_Bl ock, Package_Body_Bl ock, and Task_Body_BI ock.

-- Use of the query Body_Bl ock_Statenent is not reconmended in new prograns.
-- This functionality is redundant with the queries Body_Decl arative_ltenmns,
-- Body_Statenents, and Body_Exception_Handl ers.

function Body_Bl ock_Statenent (Declaration : in Asis.Declaration)
return Asis. Statement;

-- Declaration - Specifies the programunit body to query

-- Returns a block statement that is the structural equivalent of the body.
-- The block statement is not Is_Part_O _Inplicit. The block includes
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the declarative part, the sequence of statenents, and any exception
handl ers.

Appropriate Declaration_Kinds:
A _Function_Body_Decl arati on
A_Procedur e_Body_Decl arati on
A Package_Body_Decl arati on
A _Task_Body_Decl arati on
An_Entry_Body_Decl arati on

Ret urns St at enent _Ki nds:
A_Bl ock_St at enent

N This function is an obsol escent feature retained for conpatibility with
N ASIS 83. It is never called by Traverse_Elenment. Use of this query is
N not recommended in new prograns.

unction |s_Nanme_Repeat ed
(Declaration : in Asis.Declaration) return Bool eaq}

Decl aration - Specifies the declaration to query

pturns True if the nane of the declaration is repeated™after the "end

R
whi ch ternminates the declaration.

Returns Fal se for any unexpected El ement.
E|

pected Decl arati on_Ki nds:
A Package_Decl aration
A_Package_Body_Decl ar ati on
A _Procedur e_Body_Decl aration
A_Functi on_Body_Decl arati on
A Generic_Package_Decl aration
A _Task_Type_Decl aration
A _Singl e_Task_Decl aration
A _Task_Body_Decl arati on
A Protected_Type_Decl arati on
A_Singl e_Protected_Declaration
A Protected_Body_Declaration
An_Entry_Body_Decl arat'i on

unction Correspondi ng_Decl arati on
(Declaration : in Asis.Declaration)
return Asis. Declaration;

unctioh Correspondi ng_Decl aration
(Declaration : in Asis.Declaration;
The Context : in Asis.Context)

return Asis.Declaration;

Decl aration - Specifies the specification to query
The_Cont ext - Specifies a Context to use

Returns the correspondi ng specification of a subprogram package, or task
body decl aration. Returns the expanded generic specification tenplate for
generic instantiations. The argument can be a Unit_Declaration froma
Conpilation_Unit, or, it can be any appropriate body declaration from any
decl arative context.

ISO/IEC 15291:1999(E)
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These two function calls will always produce identical results:

Decl 2 :
Decl 2 :

Cor respondi ng_Decl arati on (Decl 1);
Cor respondi ng_Decl arati on
(Decl 1, Enclosing_Context ( Enclosing_Conpilation_Unit ( Decll)));

If a specification declaration is given, the same el ement is returned,
unless it is a generic instantiation or an inherited subprogram declaration
(see bel ow).

If a subprogramrenam ng declaration is given:

a) in case of renam ng-as-declaration, the sane el enent is returned,

bt Tase of Tenam ng- as- body, U Ne Subprogranm decraratrton conpt eted
by this subprogramrenaning declaration is returned.
(Reference Manual, 8.5.4(1))

pturns a Nil _Elenent if no explicit specification exists, or the
ecl aration is the proper body of a subunit.

Q D

he paraneter The_Context is used to |locate the correspondi ng specificatiion
thin a particular Context. The_Context need not be the Encl osi ng_'Cont ext
the Declaration. Any non-Ni|l result will always have The_Context

5 its Enclosing_Context. This inplies that while a non-N| resuh/ may be

5_Equal with the argument, it will only be Is_ldentical if the

hcl osi ng_Context of the Declaration is the same as the pararmeter

he_Cont ext .

dm—vos o

a generic instantiation is given, the expanded generit specification
enpl ate representing the instance is returned and |s_Rart_O _I nstance.
br exanpl e, an argunent that is A Package_|nstantiation, results in a
bl ue that is A Package_Decl aration that can be anal yzed with all
bpropri ate queri es.

< T

et uns the declaration of the generic child anihtt corresponding to an
plicit generic child unit specification. Reference Manual 10.1.1(19).

-3

he Encl osing_El enent of the expanded speeification is the generic
hstantiation. The Encl osing_Conpil atilon_Unit of the expanded tenplate is
hat of the instantiation.

- —

an inherited subprogram decl aration is given, the specification
bt urned i s the one for the usetr-defined subprogramfrom which the
gunment was ul timately inherjlted.

[V

Abpropriate Declaration_Kinds returning a specification:
A Function_Body_Declvaration

A _Functi on_Renaming. Decl arati on (renanm ng-as-body)
A_Functi on_Body:=St'ub

A Function_lnstantiation

A Package_Body_Decl arati on

A _PackagewBody_St ub

A_Packadge<l'nst anti ation

A _Procedur e_Body_Decl aration

A_Prlocedur e_Renani ng_Decl arati on (renam ng-as-body)
A «Pr:oCedur e_Body_St ub

A Procedure_Instantiation

A-Task_Body_Decl arati on

A Task_Body_St ub

A_Protected_Body_Decl aration

A _Prot ect ed_Body_St ub

A _Fornal _Package_Decl ar ati on

A Formal _Package_Decl arati on_Wt h_Box

A _Ceneric_Package_Renam ng_Decl arati on

A Generic_Procedure_Renani ng_Decl aration

A _Generic_Function_Renanm ng_Decl arati on
An_Entry_Body_Decl arati on

-- Appropriate Declaration_Kinds returning the argunent Decl aration:

A Function_Decl aration

A Function_Renam ng_Decl arati on (renamn ng-as-decl arati on)
A Generic_Function_Decl aration

A Generic_Package_Decl aration
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-- A Generic_Procedure_Decl aration

-- A _Package_Decl arati on

-- A Package_Renani ng_Decl arati on

-- A_Procedure_Decl aration

-- A _Procedur e_Renami ng_Decl arati on (renam ng-as-decl arati on)
-- A_Singl e_Task_Decl aration

-- A Task_Type_Decl aration

-- A _Protected_Type_Decl aration

-- A Single_Protected_Decl aration

-- A_Ceneri c_Package_Renam ng_Decl arati on
-- A Generic_Procedure_Renanm ng_Decl arati on
-- A_Ceneric_Function_Renam ng_Decl aration
-- An_Entry_Decl aration

-- RpTUrNS DECraratt on_Krnos,
-- Not _A Decl arati on

-- A Function_Decl aration

-- A Function_Renam ng_Decl arati on
-- A Generic_Function_Decl aration
-- A Generic_Package_Decl aration

-- A Generic_Procedure_Decl aration
-- A _Package_Decl arati on

-- A Package_Renani ng_Decl arati on
-- A Procedure_Decl aration

-- A _Procedur e_Renami ng_Decl aration
-- A Singl e_Task_Decl arati on

-- A Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A Single_Protected_Decl aration
-- An_Entry_Decl aration

unction Correspondi ng_Body (Declaration : in“Asis. Decl aration)
return Asis. Deel aration;
unction Correspondi ng_Body (Declaration*: in Asis.Declaration;
The_Context : in Asis.Context)

return«Asis. Decl aration;

ecl aration - Specifies the specification to query
he_Context - Specifies a Context to use

et urns the correspondi ng_body for a given subprogram package, or task
beci fication declaration. Returns the expanded generic body tenplate for
bneric instantiationsy The argunent can be a Unit_Declaration froma
bnpi | ation_Unit, onNit can be any appropriate specification declaration
om any decl ar ati ve’ cont ext.

o um HO

—

hese two function calls will always produce identical results:

-- Decl 2/ Corr espondi ng_Body (Decl 1);
-- Decl 2= Corr espondi ng_Body
-- (Decl 1, Enclosing_Context ( Enclosing_Conpilation_Unit( Decll )));

a_ body declaration is given, the same elenment is returned.

-- Returns a Nil_Element if no body exists in The_Context.

-- The paraneter The_Context is used to |ocate the corresponding specification
-- within a particular Context. The_Context need not be the Encl osi ng_Cont ext
-- of the Declaration. Any non-Nil result will always have The_Cont ext

-- as its Enclosing_Context. This inplies that while a non-Ni| result may be

-- Is_Equal with the argument, it will only be Is_ldentical if the

-- Enclosing_Context of the Declaration is the same as the paraneter

-- The_Context.

-- Implicit predefined operations (e.g., "+", "=", etc.) will not typically
-- have unit bodies. (Corresponding_Body returns a Nil_Elenent.)

-- User-defined overloads of the predefined operations will have
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-- Correspondi ng_Body val ues once the bodies have inserted into the
-- environment. The Correspondi ng_Body of an inherited subprogramis that
-- of the original user-defined subprogram

-- If a generic instantiation is given, the body representing the expanded

-- generic body tenplate is returned. (i.e., an argunent that is

-- A Package_Instantiation, results in a value that is

-- A Package_Body_Decl aration that can be analyzed with all appropriate ASIS queries).

-- Returns a Nil_Elenment if the body of the generic has not yet been conpiled
-- or inserted into the Ada Environnent Context.

-- The Encl osing_El erent of the expanded body is the generic instantiation. The
-- Enclosing_Conpilation_Unit of the expanded tenplate is that of the instantiation.

-- Returns Nil _Elenment for an inplicit generic child unit specification.
ef erence Manual 10.1.1(19).

R
-- Returns A Pragma if the Declaration is conpleted by pragna |nport.
Al

bpropri ate Decl aration_Kinds returning a body:
-- A_Function_Decl aration

-- A Function_Instantiation

-- A Generic_Package_Decl aration

-- A Generic_Procedure_Decl aration

-- A Generic_Function_Decl aration

-- A Package_Decl aration

-- A Package_l nstantiation

-- A Procedure_Decl aration

-- A Procedure_Instantiation

-- A _Singl e_Task_Decl aration

-- A Task_Type_Decl aration

-- A Protected_Type_Decl aration

-- A Singl e_Protected_Decl aration

-- A _Fornal _Package_Decl arati on

-- A Formal _Package_Decl arati on_Wt h_Box

-- An_Entry_Declaration (restricted to protected entry)

-- Appropriate Declaration_Kinds returning*he argunent Decl aration:
-- A Function_Body_Decl aration

-- A _Functi on_Body_Stub

-- A Functi on_Renam ng_Decl ar ati_oh

-- A Package_Body_Decl arati on

-- A Package_Body_St ub

-- A Package_Renani ng_Decl arati on

-- A_Procedur e_Body_Decl ar(at'i on

-- A _Procedur e_Renam ng~Decl arati on

-- A _Procedur e_Body_St ub

-- A Task_Body_Declaration

-- A _Task_Body_St ub

-- A Protected_Body' Decl aration

-- A _Protect ed _Body_Stub

-- A _Ceneri coPackage_Renami ng_Decl arati on
-- A_Ceneri‘cProcedur e_Renanm ng_Decl arati on
-- A_Gene€ri-e_Functi on_Renanmi ng_Decl arati on
-- An_Entyy_Body_Decl arati on

-- Returns,Decl arati on_Ki nds:

-- Not _A Decl arati on

-- A _Function_Body_Decl aration

-- A_Functi on_Body_St ub

-- A Function_Renam ng_Decl arati on
-- A Package_Body_Decl arati on

-- A Package_Body_St ub

-- A _Procedure_Body_Decl aration

-- A Procedure_Renam ng_Decl arati on
-- A _Procedure_Body_Stub

-- A Task_Body_Decl aration

-- A Task_Body_St ub

-- A Protected_Body_Decl aration

-- A Protected_Body_Stub

-- An_Entry_Body_Decl arati on

126


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

© ISO/IEC ISO/IEC 15291:1999(E)

-- Returns El ement _Ki nds:
-- Not _An_El enment

-- A Decl aration

-- A Pragma

function Correspondi ng_Subprogram Derivation
(Declaration : in Asis.Declaration)
return Asis. Declaration;

ecl aration - Specifies an inplicit inherited subprogram decl aration

D

-- Returns the subprogram declaration fromwhich the given inplicit inherited
spbprogram argunment was inherited. The result can itself be an inplicitly
i hherited subprogram

-- Appropriate El ement_Kinds:

-- A Decl aration

-- Appropriate Declaration_Kinds:

-- A_Function_Decl aration

-- A Procedure_Decl aration

-- Returns El ement _Ki nds:
-- 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

-- Rnises ASIS | nappropriate_Element for a subprogram declaration that is not
Ib_Part_O _Inherited.

unction Correspondi ng_Type (Declaration : in Asis.Declaration)
return Asis.Type_Definition;

ecl aration - Specifies the subprogramdeclaration to query

D
Returns the type.definition for which this entity is an inplicit

decl aration,~\The result will often be a derived type. However, this query
-- al so works.f@Or declarations of predefined operators such as "+" and "=".

Rhi ses ASLS) | nappropriate_Elenent if the argunent is not an inplicit

decl arati-on resulting fromthe declaration of a type.

A

bpf.opri ate El enent _Ki nds:
-- A Decl aration

-- Appropriate Declaration_Kinds:
-- A_Function_Decl aration
-- 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:

-- - Returns the conplinmentary 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.

given an inplicit Declaration of "/=" whose result type is Bool ean:

Returns the conplinentary explicit operator declaration.

-- Returns a Nil _Elenment for any other function declaration.

>

bpr opri at e Decl arati on_Ki nds:
-- A_Function_Decl aration

-- Returns Declaration_Kinds:

-- A Function_Decl aration

= I Y N R LT T T -
--| ER A_Package_Decl aration - 7.1

--|CR

--|CR Child elenents returned by:

--|CR function Nanes

--|CR function Visible_Part_Declarative_ltens

--|CR function Private_Part_Decl arative.M ens

unction Visible_Part_Decl apat.i ve_|temns
(Decl aration : in Asis.Declaration;
I ncl ude_Pragnpas : in Bool ean : = Fal se)
return Asis.Declarative_|temList;

-- Declaration -_Specifies the package to query
hcl ude_Pragnas & Specifies whether pragnas are to be returned

pturns a | jstof all basic declarations, representation specifications,
5e cl auses;(and pragnas in the visible part of a package, in their order
appear'‘ance.

oc

psul fsyof this query nay vary across ASIS inplenentations. Sone
plenent ati ons nornalize all nulti-nane object declarations into an
puinval ent _sequence of correspondi ng single nane object declarations.
-- See Reference Manual 3.3.1(7).

[ v]

-- Appropriate Declaration_Kinds:
-- A _Ceneric_Package_Decl arati on
-- A_Package_Decl arati on

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

-- A Pragnma

-- A C ause
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function Is_Private_Present
(Declaration : in Asis.Declaration) return Bool ean;

-- Declaration - Specifies the declaration to query

-- Returns True if the argument is a package specification which has a reserved
-- word "private" which marks the beginning of a (possibly enpty) private part.

- - Retwrns—Ealse for anv package-specificationwithout a-private part
4 g ™

-- Returns Fal se for any Gnexpéctea El ement .

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

-- Ekpected Decl arati on_Ki nds:
-- A _Ceneri c_Package_Decl aration
-- A Package_Decl aration

unction Private_Part_Declarative_|tens
(Decl aration : in Asis.Declaration;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis.Declarative_ltemList;

-- Declaration - Specifies the package to query
hcl ude_Pragnas - Specifies whether pragmas @re to be returned

-- Returns a list of all basic declarationsy~r‘epresentation specifications,

-- upe clauses, and pragmas in the private ‘part of a package in their order of
-- appearance.

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

-- iplenmentations normalize all nukti-nane object declarations into an

-- epuival ent sequence of correspondi ng single nane object decl arations.

-- Spe Reference Manual 3.3.1(7)\

-- Appropriate Declaration_Kinds:

-- A Ceneric_Package_Deel arati on
-- A _Package_Decl ar@ation

pe)

et urns El enent _Kilnds:
-- A Decl aratilon

-- A Pragma

-- A C ause

B = S R D T T T N NS -
--| ER A Package_Body_Decl aration - 7.2

--|CR

--| CR . Chil'd el ements returned by:

--| R function Nanes

--|CR function Body_Declarative_ltens

--|CR function Body_Statenents

--|CR function Body_Exception_Handl ers

--|CR function Body_Bl ock_St at enent - obsol escent, not reconmended

B T o 0
--|ER A Private_Type_Decl aration - 7.3

--|ER A _Private_Extension_Declaration - 7.3

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

--|CR function Discrimnant_Part

--|CR function Type_Decl aration_Vi ew

B T o 0
--| ER An_nj ect _Renam ng_Decl aration - 8.5.1
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| CR
|CR Child elements returned by:
--|CR function Nanes
| CR function Decl aration_Subtype_Mark
| CR function Renaned_Entity

function Renaned_Entity (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the renane declaration to query

-- Returns the name expression that follows the reserved word "renanes" in the
-- rpnam ng decl arati on.

-- Abpropriate Declaration_Ki nds:

-- 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

py)

bt urns El ement _Ki nds:
-- An_Expr essi on

An_Excepti on_Renami ng_Decl aration - 8.
A_Package_Renani ng_Decl ar ati on - 8

Child el ements returned by:
function Nanes
function Renaned_Entity

A_Procedur e_Renani ng_Decl arati on\<’8.5. 4

Child el ements returned by:
function Nanes
function Paraneter_Profile
function Renaned_Entity

A _Function_Renam ng_Declaration - 8.5.4

Q

R

R Child el enents gefurned by:

R functi on Nanes

R function, Paraneter _Profile
R function\Result_Profile

R functions Renaned_Entity

A_CGenepi-c_Package_Renam ng_Decl arati on - 8.5.5
A Generic_Procedure_Renani ng_Decl aration - 8.5.5
A _Generic_Function_Renami ng_Declaration - 8.5.5

OmMmmMMMOOOO0O0O0OMMOOOOO0MMOOQOQOMmMMmMmM

- - Chil d el erpntsraturnad by
Y-

CR functi on Narmes
--|CR function Renaned_Entity

function Correspondi ng_Base_Entity (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the rename declaration to query
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-- The base entity is defined to be the renaned entity that

-- defined by another renam ng declaration.

-- If the name following the reserved word “renames” is itself declared
-- by a previous renaming_declaration, then this query unwinds the renamings
-- by recursively operating on the previous renaming_declaration.

-- Otherwise, the name following the reserved word “renames” is returned.

-- Appropriate Declaration_Kinds:

-~ An_Object_Renaming_Declaration

-- An_Exception_Renaming_Declaration
-~ A_Procedure_Renaming_Declaration
-~ A_Function_Renaming_Declaration

is not

ISO/IEC 15291:1999(E)

itself

--|ER

K_Package_Renamimng_Dectaration
\_Generic_Package_Renaming_Declaration
\_Generic_Procedure_Renaming_Declaration
\_Generic_Function_Renaming_Declaration

Lirns Element_Kinds:
\n_Expression

-|ER
-|CR
-|CR
-|CR
-|CR
-|CR
--|ER

IA_Task_Type_Declaration - 9.1

Child elements returned by:
function Names
function Discriminant_Part
function Type_Declaration_View

-|ER
-|CR
-|CR
-|CR
-|CR
-|ER

IA_Single_Task_Declaration - 9.1

Child elements returned by:
function Names
function Object_Declaration_View

-|ER
-|CR
-|CR
-|CR
-|CR
-|CR
-|CR
-|CR
--|ER

IA_Task_Body_Declaration - 9.1

Child elements returned by:
function Names
function Body_Declarative_ltems
function Body_Statements
function Body_Exception_Handlers
function Body_Block_Statement - obselescent, not recommended

-|ER
-|CR
-|CR
-|CR
-|CR
-|CR
--|ER

IA_Protected_Type_Declaration - 9.4

Child elements returned by:
function Names
function Discriminant_Rart
function Type_Decldration_View

-|ER
-|CR
-|CR
-|CR
-|CR
--|ER

A_Single_Protected_Declaration - 9.4

Child elements-returned by:
function(Names
function:Object_Declaration_View

--|ER
-|CR

A Protected_Body_Declaration - 9.4

-|CR
-|CR
-|CR

Thild elements retarned by:
function Names
function Protected_Operation_ltems

--15.36 function Protected_Operation_Items

fun

ction 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 ement _Ki nds:
-- A Pragma

-- A_Dectaratton
-- A _Cl ause

-- Returns Decl arati on_Ki nds:

-- A Procedure_Decl aration

-- A_Function_Decl aration

-- A _Procedur e_Body_Decl aration
-- A_Functi on_Body_Decl aration
-- An_Entry_Body_Decl aration

py)

bt urns O ause_Ki nds:
-- A_Representation_C ause

| E
| ER An_Entry_Declaration - 9.5.2
| CR
--|CR Child el ements returned by:
| CR functi on Names
| g function Entry_Fam ly_Definition
| G

Q
R function Paraneter_Profile

unction Entry_Fam ly_Definition (Deelaration :
retirn Asis.Discrete_Subtype_Definition;

= S A -

in Asis.Declaration)

-- Declaration - Specifies the entry declaration to query

-- Returns the Discrete_Subtype-Definition elenent for the entry famly of

-- ap entry_decl aration.

entries.

>

bpr opr i at e Declarati on_Ki nds:
-- An_Entry.Decl aration

pe)

et ur ns Def\ini ti on_Ki nds:
-- Not “A-Def i nition
-- A-Di'screte_Subtype_Definition

m
A

An _Ent rv Baody Dacl ar ot 1 on Q. - 2
— J— J— * N

-- Returns a Nl _Element\i\f the entry_declaration does not define a famly
o}

Child el ements returned by:
function Nanes
function Entry_l ndex_Specification
function Paraneter_Profile
function Entry_Barrier
function Body_Decl arative_ltens
function Body_Statenents
function Body_Exception_Handl ers
function Body_Bl ock_St at enent -

FI3IILIFIIP
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function Entry_I ndex_Specification (Declaration : in Asis.Declaration)
return Asis.Declaration;

-- Declaration - Specifies the entry body declaration to query

-- Returns the An_Entry_I ndex_Specification elenent of an entry body
-- declaration.

:: Ret-t-ns—a—Ni |_l:| cenent 1 f the ont Fy does not declare any.
-- Ah_Entry_Il ndex_Specification el enent.
-- Appropriate Declaration_Kinds:
-- An_Entry_Body_Decl aration
-- Returns Decl aration_Kinds:
-- Not _A Decl arati on
-- An_Entry_I ndex_Speci fication
--1%.39 function Entry_Barrier

unction Entry_Barrier (Declaration : in Asis.Declaration)

return Asis. Expression;

-- Declaration - Specifies the entry body decl aration\to query
-- Returns the expression follow ng the reserved word "when" in an entry body decl ar at|i on.
-- Appropriate Declaration_Kinds:
-- An_Entry_Body_Decl arati on
-- Returns El ement _Ki nds:
-- An_Expr essi on
B N o -
--| ER A Procedure_Body_Stub - 10. 183
--|CR
--|CR Child el enents returned byt
- OR function Nanes
--| R function Paraneter _Profile
= -
--| ER A_Function_Body_Stub - 10.1.3
--|CR
--|CR Child el ementls returned by:
--|CR functi ont\Nanes
- CR funct j-on~Par aneter_Profile
-- | CR functicon Result_Profile
B = S R D T T T N NS -
--| ER A_Package_Body_St ub - 10.1.3
--| ER A Task_Body_Stub - 10.1.3
--| ER A/Prot ect ed_Body_Stub - 10.1.3
--| R
--|CR Child elenments returned by:

3

functi on Nanes

function Correspondi ng_Subunit (Body_Stub : in Asis.Declaration)
return Asis. Declaration;

function Correspondi ng_Subunit (Body_Stub : in Asis.Declaration;

The_Context : in Asis.Context)
return Asis.Declaration;
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-- Body_Stub - 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
-- (Dect I, Encr oS Mg_COoNtext ( Enclostng_conpr ratfon_ont{ Decr L ).

-- The paraneter The_Context is used to |ocate the correspondi ng subunit body.
-- Ahy 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 Decl aration_Kinds:

-- Not _A Decl arati on

-- A _Function_Body_Decl aration
-- A_Package_Body_Decl arati on
-- A _Procedure_Body_Decl aration
-- A _Task_Body_Decl arati on

-- A Protected_Body_Decl aration

unction |s_Subunit (Declaration : in.Asis.Declaration) return Bool ean;

-- Declaration - Specifies the declaration to query

Returns True if the declaration“s the proper_body of a subunit.
-- Returns Fal se for any unexpected El enent.

Efui val ent to:

-- Decl aration = dnj\™_Decl ar ati on( Encl osi ng_Conpi | ati on_Unit (Decl aration))
-- and Unit_Ki nd('Enacl osi ng_Conpilation_Unit (Declaration)) in A Subunit.

m

pect ed Declaanati on_Ki nds:

-- A_Proc€dur e_Body_Decl arati on
-- A_Functhi on_Body_Decl arati on
-- A _Pagkage_Body_Decl arati on
-- A-Task_Body_Decl arati on

-- A_Prot ect ed_Body_Decl arati on

--15.42 function Corresponding_Body_Stub

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 |ocate the correspondi ng parent body.
-- Any non-Nil result will always have The_Context as its Encl osi ng_Cont ext.

-- Appropriate Decraratiom Rrmnas:

-- (1's_Subunit(Declaration) shall also be True)
-- A _Function_Body_Decl aration

-- A_Package_Body_Decl ar ati on

-- A _Procedur e_Body_Decl aration

-- A _Task_Body_Decl arati on

-- A Protected_Body_Decl aration

-- Returns Decl aration_Kinds:
-- Not _A Decl arati on

-- A _Functi on_Body_Stub
-- A Package_Body_St ub
-- A _Procedure_Body_Stub
-- A Task_Body_St ub

-- A Protected_Body_Stub

e o o T I NN R S T e e N NN -
--| ER An_Exception_Declaration - 11.1

--|CR

--|CR Child elenents returned by:

--|CR function Nanes

B N o S N g -
--| ER A _Choi ce_Par anet er _Specification - 11.2

--|CR

--|CR Child el ements returned by:

--|CR function Nanes

e o o T e . -
--| ER A_Generic_Procedure_Declaration\\12.1

--|CR

--|CR Child elenents returned by:

--|CR function Generic_Fornmah/Part

--|CR function Nanes

--|CR function ParaneterProfile

unction Genenhc_Formal _Part
(\Decl aration : in Asis.Declaration;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis. El ement _List;

-- Deelaration - Specifies the generic declaration to query

- - | helude—Rraghas Speei-fi-es—het-her—oraahiis—at-o—t-o—be—rattrned
3 ~ Lid 3

-- Returns a list of generic formal paraneter declarations, use clauses,
-- and pragmas, in their order of appearance.

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

-- inplenmentations normalize all nulti-nane object declarations into an
-- equival ent sequence of corresponding single nane object declarations.
-- See Reference Manual 3.3.1(7).

-- Appropriate Declaration_Ki nds:

-- A _Ceneri c_Package_Decl aration
-- A Generic_Procedure_Decl aration
-- A_Ceneric_Function_Decl aration
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-- Returns El ement _Ki nds:
-- A Pragnma

-- A Decl aration

-- A Cl ause

-- Returns Decl aration_Kinds:

-- A_Formal _Cbj ect _Decl aration

-- A Fornal _Type_Decl aration

-- A_Formal _Procedure_Decl aration

-- A Formal _Function_Decl aration

-- A_For mal _Package_Decl ar ati on

-- A _For nmal _Package_Decl ar ati on_W t h_Box

-- ReTUTTS Crause_RrnasT
-- A _Use_Package_d ause
-- A Use_Type_d ause

= P -
R A Ceneric_Function_Declaration - 12.1
Q
R Child elements returned by:

R function Generic_Formal _Part
R functi on Narmes

R function Paraneter_Profile
R function Result_Profile

Q

A_Ceneric_Package_Declaration - 12.1

Child el enents returned by:
function Generic_Formal _Part
functi on Names
function Visible Part_Declarative_ltens
function Private_Part_Declarative_ltens

S -
-- A Package_l nstantiation - 12.3
-- A Procedure_Instantiation - 12.3
-- A Function_lnstantiation - 12.3

Child el enents returned by:
function Nanes
function Generic_Unit_Nane
functi on Generic_Actual _Part

00000 mMMMMOOO00O0MMOOOO0O0QMmMM
AU

hstanti ations can al ways be_anal yzed in ternms of the generic actual

br anet ers supplied withysthe instantiation. A generic instance is a copy
the generic unit, and™while there is no explicit (textual) specification

h the programtext, @an inplicit specification and body, if there is one,
th the generic actwal* paraneters is inplied.

b anal yze the ifmplicit instance specification or body of a generic
hst anti ati on:

—~<4 s—omv~—

-- -|Use Corréspondi ng_Declaration to return the inplicit expanded
-- specifilcation of an instantiation.

-- -|Use(Corresponding_Body to return the inplicit body of an instantiation.

-- -| Theh anal yze the specification or body with any appropriate queries.

-- To analyze the explicit generic specification or body referenced by a
-- generic instantiation:

-- - Use Generic_Unit_Narme to obtain the nane of the generic unit.
-- - Then use Correspondi ng_Nanme_Decl aration to get to the generic declaration.

-- - Then use Corresponding_Body to get to the body of the generic declaration.
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function Generic_Unit_Nane (Declaration : in Asis.Declaration)
return Asis. Expression;

-- Declaration - Specifies the generic instantiation to query
-- Returns the name following the reserved word "new” in the generic

-- instantiation. The name denotes the generic package, generic procedure, or

-- generic function that is the template for this generic instance.

-- Appropriate Declaration_Kinds:

-- \_Function_Instantiation

-- \_Package_Instantiation

-- \_Procedure_Instantiation

-- \_Formal_Package_Declaration

-- \_Formal_Package_Declaration_With_Box

-- Returns Expression_Kinds:
-- \n_Identifier

- \n_Operator_Symbol

-- \_Selected_Component

--1%.45 function Generic_Actual_Part

function Generic_Actual_Part (Declaration : in Asis.Declaration;
Normalized : in Boolean := False)
return Asis.Association_List;

-- Deglaration - Specifies the generic_instantiation to query
-- Noymalized - Specifies whether the normalized form is desifed

-- Returns a list of the generic_association elements of the instantiation.

-- Returns a Nil_Element_List if there are no generic “association elements.
-- An binnormalized list contains only explicit associations ordered as they

-- apfear in the program text. Each unnorialized association has an optional
-- gerferic_formal_parameter_selector_name and an

-- explicit_generic_actual_parameterComponent.

-- A nprmalized list contains artificial associations representing all

-- exflicit and default associations.” It has a length equal to the number of

-- gerferic_formal_parameter_declaration elements of the generic_formal_part of the
-- tenmplate. The order of hormalized associations matches the order of the

-- gerferic_formal_parameter_declaration elements.

-- Eagh normalized association represents a one-on-one mapping of a

-- gerferic_formal_parameter_declaration to the explicit or default expression

-- or jame. Asnormalized association has:

-- - orle, A/Defining_Name component that denotes the

-- ggnen¢ formal parameter_declaration, and

-- - one An_Expression component that is either:

- the explicit_generic_actual_parameter,

- adefault_expression, or

-- adefault_name from the generic_formal_parameter_declaration or

- an implicit naming expression which denotes the actual subprogram

-- selected at the place of instantiation for a formal subprogram

-- having A_Box_Default.

-- Appropriate Declaration_Kinds:

-~ A_Function_Instantiation

-- A _Package_lInstantiation

-~ A_Procedure_Instantiation

-- A _Formal_Package_Declaration
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-- Returns Associ ati on_Ki nds:

A Generic_Association

--| IR I npl ement ati on Requirenents:

--]IR

--| IR Normal i zed associations are Is_Nornalized and Is_Part_O _Inplicit.

--| IR Normal i zed associ ations provided by default are |s_Defaulted_Association.

--| IR Normal i zed associ ations are never |s_Equal to unnornalized associ ations.

--| 1P I npl erent ati on Perm ssi ons:

--]1P

--| 1P An inplenmentati on may choose to always include default paraneters inits

--|IP internal representation.

- | =

--|1P An inplenmentation may al so choose to nornalize its representation

--]IP to use the defining_identifier element rather than the

--| 1P generic_formal _paraneter_sel ector_nane el enents.

- | P

--]IP In either case, this query will return Is_Nornalized associations even,i¥

--|1P Normalized is False, and the query Generic_Actual _Part_Nornalized wihl!

--| 1P return True.

S T = = T -
--|ER A Formal _Coj ect _Declaration - 12.4

--|CR

--|CR Child el ements returned by:

-- | OR functions Nanes, Declaration_Subtype_Mrk, Initializatien_Expression

e o o T B O A N -
--|ER A Formal _Type_Declaration - 12.5

--|CR

--|CR Child elenents returned by:

- OR functions Nanes, Discrimnant_Part, Type_Declaration_View

B N U U U 47 0Ty iUy Uy -
--| ER A _Formal _Procedure_Declaration - 12.6

--|CR

--|CR Child el emrents returned by:

- OR functions Nanes, function Paraneter.Profile, function Formal _Subprogram Defayl t

'
'
—h

-- A

unction Formal _Subpr ogram Def aul t
(Declaration ; 4#n-Asis. Generic_Formal _Paraneter)
return Asis. Expression;

ecl aration - Specifiés the generic fornmal subprogram declaration to query

et urns t he nane~appearing after the reserved word "is" in the given generic
br mal subpr ogr am.decl ar ati on.

bpr opr i at e/ Decl ar ati on_Ki nds:
A_Formal _Function_Decl aration
A _Forwal _Procedure_Decl arati on

bpr.opri' at e Subpr ogr am Def aul t _Ki nds:
A Nanme_Def aul t

-- Returns El ement _Ki nds:

138

An_Expressi on

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

© ISO/IEC
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I
--|ER
--|CR
--|CR
--|CR
N =

--] R

A_Formal _Package_Decl aration - 12.7

Child el ements returned by:

functions Nanes, Ceneric_Unit_Nane, and Generic_Actual _Part

A _Formal _Package_Decl aration_Wth_Box - 12.7

Child el ements returned by:

functions Nanes and Generic_Unit_Nane

--15.47 function Corresponding_Generic_Element

oxm ~ow9

> T = o 7

py)

b

unction Correspondi ng_Generic_El ement (Reference : in Asis.Elenent)

ef erence - 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.

ven a reference to sonme inplicit entity, whose declaration occuks)w thin

h inplicit generic instance, returns the corresponding entity.hape

efinition fromthe generic tenplate used to create the generit™ nstance.

Ref erence Manual 12.3 (16))

eturns the first A Defining_Nane, fromthe generic tenplate, that

brresponds to the entity referenced.

pturns a Nil _Elenent if the argunent does not refg&r\to an entity declared
a component of a generic package instantiation) “VThe entity name can
efer to an ordinary declaration, an inheritedssubprogramdeclaration, or a
edefined operator declaration.

bpr opri at e El enent _Ki nds:

bpr opr i at e Expressi on_Ki nds:

et urns El enent _Ki nds:

unction, | s_Di spatching_Operation (Declaration : in Asis.Elenent)

pchar ati on - _Specifies the declaration to query.

return Asis. Defining_Naneg;

A_Defi ni ng_Nane
An_Expressi on

An_ldentifier

An_Qper at or _Synbol

A Character_Literal
An_Enureration_Literal

Not _An_El enment
A_Def i ni ng_Nane

return Bool ean;

-- Returns True if the declaration is a primtive subprogramof a tagged type.

-- Returns Fal se for any unexpected argunent.

-- Expected El ement _Ki nds:

A_Procedure_Decl aration

A Function_Decl aration
A_Procedur e_Renamni ng_Decl arati on
A_Functi on_Renam ng_Decl arati on

end Asis. Decl arati ons;
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-- Asis.Definitions encapsul ates a set of queries that operate on A Definition
-- and An_Associ ation el enents.

unction Correspondi ng_Type_Qperators
(Type_Definition : in Asis. Type_Definition)
return Asis. Declaration_List;

-- Type_Definition - Specifies the type to query
pturns a list of operators. These include all predefined operators, and

R
-- a|l user-defined operator overloads, that have been inplicitly)or
ekplicitly declared for the type. (Reference Manual 7.3.1(2))

—

his list includes only operators appropriate for the type, fromthe set:
-- and or xor = /=< <=>>=+ - &* [/ nod rem** @abs*not

eturns a Nil _Elenent _List if there are no predefiyned or overl oaded
berators for the type.

O 0

-- Returns a Nil _Elenment_List if the inplenmentatihon does not provide
-- spch inplicit declarations.
-- Tpe Enclosing_Element for each inplicit declaration is the declaration (type
-- of object) that declared the type.
-- Fpr limted private types, if a user:defined equality operator has
-- bpen defined, an Ada inplenentation has two choi ces when dealing with an
-- ipstance of the "/=" operator. \a) treat A/=B as NOI(A=B), b) inplicitly
-- cfeate a "/=" operator. |nmplenmentations that take the second alternative
-- W1l include this inplicit\inequality operation in their result.
-- Ipplementations that choose'the first alternative are encouraged to hide
-- tpis choice beneath the- ASIS interface and to "fake" an inequality
-- operation. Failing that, the function call, representing the NOT
-- operation, nmust have\ls_Part_O _Inplicit = True so that an ASIS application
-- cpn tell the difflerence between a user-specified NOT(A=B) and an
i

pl enent ati on-spetific A/ =B transfornation.

>

bpr opr i at e~Def’i ni ti on_Ki nds:
-- A TypeXDefinition
-- A Forpml _Type_Definition

py)

bt ur ns) Decl ar ati on_Ki nds:

-- A Function_Decl aration

-- A _Function Body Declaration

-- A_Functi on_Body_Stub

-- A _Functi on_Renam ng_Decl arati on
-- A_Function_I nstantiation

-- A Formal _Function_Decl aration

| npl enent ati on Perm ssi ons:

The result may or may not include | anguage defined operators that have
been overridden by user-defined overloads. Operators that are totally
hidden, in all contexts, by user-defined operators nay be omtted from
the list.

Some inplenmentations do not represent all forms of inplicit
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--| 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
CR

--|CR Child el ements returned by:
CR

function Parent _Subtype_Indication
--|CR TUnCcT oM Recor d_DefTmrrion

unction Parent_Subtype_| ndi cation
(Type_Definition : in Asis. Type_Definition)
return Asis. Subtype_Indication;

-- Type_Definition - Specifies the derived_type_definition to query

-- Returns the parent_subtype_indication followi ng the reseryed word "new'.
-- Appropriate Type_Ki nds:

-- A Derived_Type_Definition

-- A Derived_Record_Extension_Definition

-- Returns Definition_Kinds:
-- A_Subt ype_I ndi cation

unction Record_Definition (Type.Definition : in Asis.Type_Definition)
return Asis.Definition;

-- Type_Definition - Specifies'the definition to query
-- Returns the record definition of the type_definition.

-- Appropriate Type_Kinds:

-- A _Derived_Record_Ext ension_Definition
-- A Record_Type) Definition

-- A _Tagged _Record_Type_Definition

-- Returns Defiqiti on_Ki nds:
-- A Record_Definition
-- A Nubl _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

© ISO/IEC

-- Appropriate Type_Kinds:
-- A Derived_Type_Definition
-- A _Derived_Record_Ext ension_Definition

-- Appropriate Formal _Type_Kinds:
-- A Fornal _Derived_Type_Definition

-- Returns Decl aration_Kinds:

-- An_Enuneration_Literal _Specification
-- A Di scrimnant_Specification

-- A_Conponent _Decl arati on

-- A_Procedure_Decl aration

-- A Function_Decl aration

-- An_Entry_Decl aration

| npl enent ati on Perm ssi ons:

decl arati ons such that el enments representing\themcan be easily
provided. An inplenmentation can choose whetther or not to construct

P

P

P Sone inplenentations do not represent all forws of inplicit

P

P

P and provide artificial declarations for jnmplicitly declared el ements.

Application Note:

This query returns only inplicit @nherited entry declarations for
derived task types. Al representation clauses and pragnmas associ ated
with the entries of the original task type (the root type of the
derived task type) apply toshe inherited entries. Those are avail able
by exami ning the original \lype or by calling Correspondi ng_Pragnas and
Cor respondi ng_Repr esentat(l on_Cl auses. These functions will return the
pragnas and cl auses fpom'the original type.

>>>>>>> > >
222222222

unction | mpli\ei't _| nherited_Subprogramns
(Definition : in Asis.Definition)
return Asis. Declaration_List;

-- Definihtion - Specifies the derived type to query

- - Retu-ps—t-he—ti-st—of—uyser-—defined—inherited—pri-tivre—stbp-oa-ais—t-hat—have
Lad g

-- been inplicitly declared for the derived_type_definition.

-- The list result does not include hidden inherited subprogranms (Reference Manual 8.3).

-- Returns a Nil _Element_List if there are no inherited subprogranms for the
-- derived type.

-- Returns a Nil _Elenment_List if the inplenmentati on does not provide
-- such inplicit declarations.

-- The Encl osing_El emrent for each of the subprogram declarations is the
-- Definition argunent.
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-- Appropriate Definition_Kinds:

A Type_Definition
A Private_Extension_Definition
A _Fornmal _Type_Definition

-- Appropriate Type_Kinds:

A Derived_Type_Definition
A _Derived_Record_Ext ension_Definition

-- Appropriate Formal _Type_Ki nds:

A Fornmal _Derived_Type_Definition

Ret urns Decl arati on_Ki nds:
A_Function_Decl aration

A_Frocedure_becCl ardtil on

P | npl enent ati on Perm ssions:

P

P Sone i npl enentations do not represent all fornms of inplicit

P decl arations such that elements representing themcan be easily

P provided. An inplenentation can choose whether or not to construct
P and provide artificial declarations for inplicitly declared el ements,.

function Correspondi ng_Par ent _Subt ype
(Type_Definition : in Asis.Type_Definitian)
return Asis. Declaration;

Type_Definition - Specifies the derived_type_definition to query

Returns the parent subtype declaration of the derived_type_definition.
The parent subtype is defined by the parent_Subtype_indication.
A

bpr opri ate Type_Ki nds:
A Derived_Type_Definition
A Derived_Record_Extensi on_Defi niit on

Ret urns Decl arati on_Ki nds:

An_Ordi nary_Type_Decl ar at i,on

A Task_Type_Decl arati on
A_Protected_Type_Decl arati-on

A _Subtype_Decl arati on

A_Formal _Type_Decl arati on

An_I nconpl et e_Type* Decl arati on
A _Private_Type_.Decl aration

A Private_Extension_Decl aration

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
subt ype.

In case of nuneric types, this function always returns sone user-defined
type, not an inplicitly defined root type corresponding to

A Root _Type_Definition. The only ways to get inplicitly declared nuneric
root or universal types are to ask for the type of a universal expression
or fromthe paraneter and result profile of a predefined operation working
W th numeric types.

ISO/IEC 15291:1999(E)
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-- Appropriate Type_Ki nds:
-- A Derived_Type_Definition
-- A Derived_Record_Extension_Definition

-- Returns Decl aration_Kinds:

-- An_Ordi nary_Type_Decl aration

-- A Task_Type_Decl arati on

-- A Protected_Type_Decl aration

-- A Fornal _Type_Decl aration

-- A _Private_Type_Decl aration

-- A Private_Extension_Declaration

unction Correspondi ng_Type_Structure
(Type_Definition : in Asis. Type_Definition)
return Asis.Declaration;

pe_Definition - Specifies the derived_type_definition to query

T

-- Returns the type structure fromwhich the specified type definiti@n)has
bpen derived. This function will recursively unwi nd derivati ons/and
sphbtyping until the type_declaration derives a change of representation or
ip no longer derived. See Reference Manual 13.6.

-- Appropriate Type_Kinds:

-- A Derived_Type_Definition

-- A _Derived_Record_Extension_Definition

py)

et urns Decl ar ati on_Ki nds:

-- 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=33.5.1

-] R

--]|CR Child el ements returned by:

--|CR function Enureration_Literal _Decl arations

unction Enunerfation_Literal Declarations
(Type_Definition : in Asis.Type_Definition)
return Asis.Declaration_List;

-- Type_Definition - Specifies the enunmeration type definition to query

-- Retarns a list of the literals declared in an enuneration_type_definition,
h_their order of appearance.

-- Appropriate Type_Kinds:
-- An_Enurer ati on_Type_Definition

-- Returns Declaration_Kinds:
-- An_Enureration_Literal _Specification

e = T e LT P T
--| ER A_Si gned_I nteger_Type_Definition - 3.5. 4

--|CR

--]CR Child elements returned by:

--|CR function Integer_Constraint
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function I nteger_Constraint
(Type_Definition : in Asis.Type_Definition)
return Asis. Range_Constraint;

-- Type_Definition - Specifies the signed_integer_type_definition to query

Returns the range_constraint of the signed_integer_type_definition.

Ret urns Constrai nt _Ki nds:

| B
| E
| CR
| G
| G

Returns the static_expression foll ow ng thé-reserved word "nod".

Abpropri ate Type_Ki nds:

pe)

OOoOomm O0QQmm

poropriate Tvne Kinds:
LA 1

A_Si gned:rnt_eger_Type_Defi nition

A_Si npl e_Expr essi on_Range

= N -
R A Modul ar _Type_Definition - 3.5.4

R Child el enents returned by:

R function Mbd_Static_Expression

unction Md_Static_Expression
(Type_Definition : in Asis.Type_Definjti{on)
return Asis. Expression;

pe_Definition - Specifies the nodul ar_typeitdefinition to query

A _Modul ar _Type_Definition

et urns El enent _Ki nds:
An_Expr essi on

= U -
R A Floating_Point_Definition - 3.5.7

Q

R Child el enents returned by:

R functions Di gits Expression and Real _Range_Constr ai nt

= -
R A Deci mal _Fixxed_Point_Definition - 3.5.9

Q

R Child elements returned by:

R functions Digits_Expression, Delta_Expression, and Real _Range_Constraint

function Digits_Expression (Definition : in Asis.Definition)
return Asis. Expression;

Definition - Specifies the definition to query

Returns the static_expression follow ng the reserved word "digits".

-- Appropriate Type_Ki nds:

A _Fl oating_Point_Definition
A _Deci nmal _Fi xed_Poi nt _Definition

ISO/IEC 15291:1999(E)
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Appropriate Definition_Kinds:
A_Constrai nt
Appropriate Constraint_Kinds:
A Digits_Constraint

Ret urns El ement _Ki nds:
An_Expr essi on
_Ordinary_Fi xed_Point_Definition - 3.5.9

ild elements returned by:
function Delta_Expression

3999
e Z

unction 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 t@a”,

Appropriate Type_Ki nds:
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

Ret urns El enent _Ki nds:
An_Expr essi on

uncti on Real _Range_Constrai nt
(Definition : in ASits.Definition) return Asis.Range_Constraint;

Definition - Specifies, the definition to query

Returns the real _range specification range_constraint of the definition.
Returns a Ni |l _Ellenent if there is no explicit range_constraint.
Al

bpr opr i at e Type_Ki nds:
A _Fl catdng_Poi nt _Definition
An_Ordi nary_Fi xed_Point _Definition
A Beci nal _Fi xed_Poi nt _Definition

Appfopri ate Definition_Kinds:
A Constraint
Appropriate Constraint_Ki nds:
A Digits_Constraint
A Del ta_Constraint

Ret urns Constrai nt _Ki nds:
Not _A Constraint
A_Si npl e_Expr essi on_Range

S e R L TR
ER An_Unconstrai ned_Array_Definition 3.6

CR

CR Child el ements returned by:

CR functions | ndex_Subtype_Definitions and Array_Conponent_Definition

146
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function | ndex_Subtype_Definitions
(Type_Definition : in Asis.Type_Definition)
return Asis. Expression_List;

Type_Definition - Specifies the array_type_definition to query

Returns a |ist of the index_subtype_definition subtype mark names for
an unconstrained_array_definition, in their order of appearance.

Appropri ate Type_Ki nds:
An_Unconstrained_Array_Definition

Abpropriate Fornal _Type_Ki nds:
A_Formal _Unconstrai ned_Array_Definition

pe)

et ur ns Expr essi on_Ki nds:
An_ldentifier
A_Sel ect ed_Conponent

= U i
R A Constrained_Array_Definition 3.6
R

R function Discrete_Subtype_Definitions
R function Array_Conponent _Definition

| E
| E
| G
|CR Child el ements returned by:
| G
| G

unction Discrete_Subtype_Definitions
(Type_Definition : infAsis. Type_Definition)
return Asis.Definition_List;

Type_Definition - Specifies the array_type_definition to query

Returns the |ist of Discrete_Subtype Definition elenments of a
cpnstrai ned_array_definitionNd-n their order of appearance.

Appropri ate Type_Ki nds:
A Constrained_Array_Befinition

Abpropri ate Fornal _Type_Ki nds:
A_Formal _Const rai ned_Array_Definition

Ret urns Defi ni t on_Ki nds:
A Di scretie Subtype_Definition

urict I UTl I"‘\I 1 ay_wllpullcul_"ucfi Ili L I UTl1
(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:

ISO/IEC 15291:1999(E)
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-- A _Fornmal _Unconstrained_Array_Definition
-- A_Formal _Constrained_Array_Definition

-- Returns Definition_Kinds:
-- A _Conponent _Definition

B S T e e N N N N N N N N N N
--|ER A _Record_Type_Definition - 3.8

--| ER A _Tagged_Record_Type_Definition - 3.8

--|CR

--|CR Child el ements returned by:

--|CR function Record_Definition

e o e e N N N N N N N N
--| ER An_Access_Type_Definition - 3.10

Child el ements returned by:
function Access_To_Object_Definition
function Access_To_Subprogram Paraneter_Profile
function Access_To_Function_Result_Profile

Q0000
AU AUA

unction Access_To_Object_Definition
(Type_Definition : in Asis. Type_Definition)
return Asis. Subtype_Indication;

-- Type_Definition - Specifies the Access_Type_Definition @0 query

-- Returns the subtype_indication follow ng the reserged word "access".

-- Appropriate Type_Ki nds:
-- An_Access_Type_Definition.

-- Appropriate Formal _Type_Ki nds:
-- A Fornmal _Access_Type_Definition

-- Abpropriate Access_Type_Ki nds:

-- A_Pool _Specific_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

unction AcceS$s.To_Subprogram Paraneter_Profile
(Type_Definition : in Asis. Type_Definition)
return Asis. Paraneter_Specification_List;

-- Type. Definition - Specifies the Access_Type Definition to query

-- Returns a list of paranmeter specification elenents in the formal part of the
-- paraneter_profile in the access_to_subprogramdefinition.

-- Returns a Nil _Elenment_List if the parameter_profile has no formal part.

-- Results of this query may vary across ASIS inplenmentations. Sone

-- inmplenmentations normalize all nmultiple name paraneter_specification elenments into
-- an equival ent sequence of correspondi ng single nane

-- paraneter_specification elenments. See Reference Manual 3.3.1(7).

-- Appropriate Type_Kinds:

-- An_Access_Type_Definition.
-- A _Formal _Access_Type_Definition.
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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

Ret urns Decl arati on_Ki nds:
A _Paranet er _Speci fication

unction-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 accesg
fphncti on.

Abpropriate Type_Ki nds:
An_Access_Type_Definition
A _Formal _Access_Type_Definition

Abpropri ate Access_Type_Ki nds:
An_Access_To_Functi on
An_Access_To_Protected_Function

py)

et urns Expr essi on_Ki nds:
An_l dentifier
A_Sel ect ed_Conponent

I
R A Root _Type_Definition - 3.5.4(9), 3.5.6(2) - No child elenents

=
R A Subtype_Indication - 3.3.2

R Child elenents returned by:

R function Subtype_Mark
R function Subtype_Constraint

unction Subtype Mtk (Definition : in Asis.Definition)
return Asis. Expression;

Definition \Specifies the definition to query

Ret urns the) subtype_nmark expression of the definition.

Abpropripate Definition_Kinds:

A”Subt ype_I ndi cati on
A Di screte Subtype Definition

Appropriate D screte_Range_Ki nds:
A Discrete_Subtype_I ndication
A Di screte_Range
Appropriate D screte_Range_Ki nds:
A _Di screte_Subtype_I ndication
A Formal _Type_Definition
Appropriate Formal _Type_Ki nds:
A _Formal _Derived_Type_Definition

Ret urns Expr essi on_Ki nds:
An_l dentifier
A_Sel ect ed_Conponent
An_Attribute_Reference

ISO/IEC 15291:1999E)
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function Subtype_Constraint (Definition : in Asis.Definition)
return Asis.Constraint;

-- Definition - Specifies the definition to query
-- Returns the constraint of the subtype_indication.

-- Returns a Nil_Element if no explicit constraint is present.

© ISO/IEC

-- Appropriate Definition_Kinds:

-- A_Subt ype_I ndi cation

-- A _Discrete_Subtype_Definition

-- Appropriate D screte_Range_Ki nds:
-- A _Di screte_Subtype_I ndication
-- A D screte_Range

-- Appropriate D screte_Range_Ki nds:
-- A Di screte_Subtype_I ndication

-- Returns Definition_Kinds:
-- Not _A Definition

-- A Constraint

--| AN Application Note:

--| AN

--| AN When an unconstrai ned subtype indication for a type (havi ng

--|AN discrimnants with default values is used, a NIl Element is

--|AN returned by this function. Use the queries Subtype_ Mark, and

--| AN Correspondi ng_Name_Decl aration [, and Correspghdi/ng_Fi rst_Subt ype]
--]AN to obtain the declaration defining the defaults.

R o o e e e N NN A
--|ER A Constraint - 3.2.2

--|ER

--| ER A_Si npl e_Expression_Range - 3.5

--|CR

--|CR Child elenents returned by:

- CR function Lower _Bound

-- | CR function Upper_Bound

unction Lower_Boundy(Constraint : in Asis.Range_Constraint)
return Asis. Expression;

-- Cpnstraint - Specifies the range_constraint or discrete_range to query

-- Returns thexsSinpl e_expression for the | ower bound of the range.

-- Appropriate Constraint_Kinds:
-- A_Sinpl e_Expressi on_Range

-- Appropriate Discrete Range Kinds:

-- A D screte_Sinpl e_Expressi on_Range

-- Returns El ement _Ki nds:
-- An_Expr essi on
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function Upper_Bound (Constraint : in Asis.Range_Constraint)
return Asis. Expression;

-- Constraint - Specifies the range_constraint or discrete_range to query

-- Returns the sinple_expression for the upper bound of the range.
-- Appropriate Constraint_Kinds:
- A_Qi rnl'_\l n_l:v'r_\r essi nn_Dnncn
-- Appropriate Discrete_Range_Kinds:
-- A _Discrete_Sinpl e_Expressi on_Range
-- Returns El emrent _Ki nds:
-- An_Expressi on
e | ER - mm e e e e e e D) e -
--| ER A_Range_Attribute_Reference - 3.5
--|CR
--|CR Child elenents returned by:
--|CR function Range_Attribute
--16.25 function Range_Attribute
unction Range_Attribute (Constraint : in Asis.Range_Constraint)
return Asis. Expression;
-- Cpnstraint - Specifies the range_attribute.reference or
-- di screte_range attribute_ref€rence to query
-- Returns the range_attribute_reference_expression of the range.
-- Appropriate Constraint_Kinds:
-- A_Range_Attribute_Reference
-- Appropriate Discrete_Range_Kinds:
-- A D screte_Range_Attribute_Reference
-- Returns Expression_Kinds:
-- An_Attribute_Reference
R T = T -
--|ER A Digits_Constraint - 3.5.9
--|CR
--|CR Child el epents returned by:
-- | CR function D gits_Expression
- CR functjon Real _Range_Constrai nt
R T = = T -
--|ER A Delta_Constraint - J.3
--|CR
--|CR€hild elenents returned by:
--|CR function Del ta_Expression
--|CR functi on Real _Range_Constrai nt
R T = T
--| ER An_I ndex_Constraint - 3.6.1
--|CR
--|CR Child el ements returned by:
--|CR function D screte_Ranges
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function Discrete_Ranges (Constraint : in Asis.Constraint)
return Asis.Discrete_Range_List;

--]IR
--]IR
--]IR
--]IR

= R e R R\ S
| ER A Discrimnant_Constraint - 3.7.1

| CR

|CR Child elements returned by:

| CR function Discrinm nant_Associ ations

Constraint - Specifies the array index_constraint to query

Returns the |ist of discrete_range conponents for an index_constraint,
in their order of appearance.

Appbropriate Constraint Kinds.:
™

An_I ndex_Constrai nt

Returns Definition_Kinds:
A Di screte_Range

unction Discrimnant_Associations
(Constraint : in Asis.Constraint;
Normal i zed : in Bool ean : = Fal se)
return Asis.Discrimnant_Association{List;

bnstraint - Specifies the discrimnant_constraint to query
br el i zed - Specifies whether the normahi‘zed formis desired

pturns a list of the discrimnant_asseci ati on el enents of the
scrim nant_constraint.

eturns a Nil _Elenent _List if there are no discrimnant_association el ements.

bpear in the programtexty<\\_Each unnormalized association has a |list of
scrim nant_sel ector_nafe,el enents and an explicit expression.

normal i zed |ist contains artificial associations representing all
plicit associationss It has a length equal to the nunber of

g

N

R

d

R

An unnormalized |ist containstenly explicit associations ordered as they

a

d

A

e

d| scrim nant_specification el ements of the known_discrininant_part. The order
o}

bch nor nal j-zed associ ati on represents a one on one mappi ng of a

scrim nantCspecification to the explicit expression. A normalized
5soci atq'on) has one A Defining_Name conponent that denotes the
scrim-nant _specification, and one An_Expression conponent that is the
pliCit"expression.

oo om

>

nornal i zed associ ati ons matches the order of discrimnant_specification el enentg.

pbpropri ate Constraint Kinds:

A_Di scrim nant _Constrai nt

Ret urns Associ ati on_Ki nds:
A Di scrimnant _Associ ation

| npl enent ati on Requirenents:
Nor mal i zed associations are |s_Normalized and Is_Part_O _Inplicit.
Nor mal i zed associ ations are never |s_Equal to unnormalized associations.
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--| 1P I npl erent ati on Perm ssi ons:

--]1P

--| 1P An inplenmentation may choose to nornalize its internal representation
--|IP to use the defining_identifier elenent instead of the

--| 1P discrimnant_sel ector_nane el enent.

--]IP

--|IP If so, this query will return Is_Normalized associations even if

--|1P Normalized is False, and the query Discrininant_Associ ations_Normalized
--|IPwll return True.

--| AN Application Note:

--| AN

--]AN It is not possible to obtain either a nornalized or unnornalized

--| AN Di scrimnant_Association list for an unconstrained record or derived

- - | ANTSTUBTYpE_rnarcat rom Were the of Scrim mant _assocr att on el enents. are suppt red
--| AN by default; there is no constraint to query, and a Nil _Elenent is

--| AN returned fromthe query Subtype_Constraint.

B o T T N N N N Sy - -
--| ER A _Conponent _Definition - 3.6

--|CR

--|CR Child el enents returned by:

--|CR function Conponent _Subtype_| ndi cation

--16.28 function Component_Subtype_Indication

MmMMOOOO0O0O0000OOMmMMmMMMM

Py

unction Conponent _Subtype_| ndi cation
(Conponent _Definition : in Asis.Conponent_Defi@ition)
return Asis. Subtype_Indication;
bnponent _Definition - Specifies the Conponent «Definition to query
pt urns the subtype_indication of the Conponént_Definition.

bpr opri at e Definition_Kinds:
A_Conponent _Definition

et urns Def i ni tion_Ki nds:
A_Subt ype_I ndi cation
A _Di screte_Subtype_Definigiion - 3.6
A Discrete_Range - 3.6.1
A Discrete_Subtype_Indication
Child el ements setwurned by:
function Subtype_Mark
functi on_Subt ype_Constraint
A Discrete_Si npl e_Expressi on_Range
Chi | d\elenents returned by:

functi on Lower_Bound
fauncti on Upper _Bound

A0 0000000404000

A Discrete_Range_Attribute_Reference - 3.5

CR
--]CR Child elements returned by:
CR

function Range_Attribute

R A Known_Di scrimnant_Part - 3.7

--|CR Child el ements returned by:
--|CR function Discrimnants

ISO/IEC 15291:1999(E)
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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 enentations. Sone

- 'rnl enentations naormalize all milti_nane discrimnant ChD{‘IfIf‘Q"II‘\n elenents into
ah equival ent sequence of single name discrimnant_speci ificati on el enments.

-- Spe Reference Manual 3.3.1(7).
A

bpropri ate Definition_Kinds:
-- A _Known_Di scrim nant _Part

pe)

et urns Decl ar at i on_Ki nds:
-- A Di scrimnant _Specification

BR ---- - m e e
ER A Record_Definition - 3.8

R
CR Child el enments returned by:
R function Record_Conponents
CR function Inplicit_Conponents

funcfion Record_Conponents (Definition : in AsigsDefinition;
I ncl ude_Pragnmas * in Bool ean : = Fal se)
return AsissReeord_Conponent _Li st;

efinition - Specifies the record_definition or variant to query
hcl ude_Pragnas - Specifies whether\'pragnas are to be returned

i)

pturns a list of the conponent’s:-and pragnaes of the record_definition or
briant, in their order of appearance.

< 20

becl arations are not retdrned for inplenentation-defined conponents of the
pcord_definition. See Reference Manual 13.5.1 (15). These conponents are not
prnal |y visible to the ASIS application. However, they can be obtained

th the query | nplicit_Conponents.

> =S5 -0

bpr opri ate Defifnition_Kinds:
-- A _Record_Definition
-- A Vari ant

py)

bt ur ns El enent _Ki nds:
-- A ‘Pragnma

-- A Decl aration

-- A”Definition

-- A d ause

-- Returns Declaration_Kinds:
-- A_Conponent _Decl arati on

-- Returns Definition_Kinds:
-- A _Nul | _Conponent
-- A Variant _Part

-- Returns Representation_C ause_Ki nds:
-- An_Attribute_Definition_C ause
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function I nplicit_Conponents
(Definition : in Asis.Definition)
return Asis. Record_Conponent _Li st;

Definition - Specifies the record_definition or variant to query

Returns a list of all inplicit inplenentation-defined conponents of the
record_definition or variant. The Enclosing_El enent of each conponent is
t he—Defini-ti-on nrcllrn:nf Each r‘nr\'pnnnnf s lg Part OF Irnl'_\l Loit

Returns a Nil _Elenent_List if there are no inplicit inplenentation-defined
cprmponents or if the ASIS inplenmentati on does not support such

ipplicit declarations.

Appropri ate Definition_Kinds:

A _Record_Definition

A Vari ant

py)

bt ur ns El enent _Ki nds:
A _Decl aration

Ret urns Decl ar ati on_Ki nds:
A_Conponent _Decl arati on

I P I npl enent ati on Perm ssi ons:

| D

I P Sone inplenentations do not represent all forns/Zofvinplicit

| P decl arations such that elenents representing them can be easily

| P provided. An inplenentation can choose whether or not to construct

IP and provide artificial declarations for inplicitly declared el enents.

| P

IP Use the query Inplicit_Conponents_Supported to determne if the

I P inplenentation provides inplicit recard\conponents.

BR ----m A e
ER A Null _Record_Definition - 3.8 -«No child elenents

S e e B R
ER A Variant_Part - 3.8.1

CR

CR Child elements returned, by;

CR function Discrim nadt\Direct _Nane

CR function Variants

unction Disserim nant _Direct_Nane
(Variant_Part : in Asis.Record_Conponent)
return Asis. Nane;

briant_Part - Specifies the variant_part to query

Returns the Discrimnant_Direct_Nane of the variant_part.

-- Appropriate Definition_Kinds:

A Variant _Part

Ret urns Expr essi on_Ki nds:
An_l dentifier

ISO/IEC 15291:1999(E)
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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

- - der of appecarance
o
B

he only pragmas returned are those follow ng the reserved word "is"
hd preceding the reserved word "when" of first variant, and those between
bl | owi ng vari ants.

- o

>

bpropri ate Definition_Kinds:
-- A Variant _Part

pe)

et ur ns El enent _Ki nds:
-- A Pragnma
-- A Definition

-- Returns Definition_Kinds:

-- A Vari ant

= A I e o A -
--|ER A Variant - 3.8.1

--|CR

--|CR Child el ements returned by:

--|CR function Variant _Choi ces

--|CR function Record_Conponents

--|CR function Inplicit_Conponents

unction Variant_Choices (Variant : in Asis.Variant)
returnAsi s. El ement _Li st;
-- Vpriant - Specifies the yariant to query

et urns the discrete_thoice_|list elements, in their order of appearance.
hoi ces are either _an<expression, a discrete range, or an others choice.

Q0

>

bpr opri ate Defifnition_Kinds:
-- A Vari ant

-- Returns Elenent _Ki nds:
-- An_Expr essi on
-- ABefinition

-- Retarns Definition_Kinds:
-- A Di screte Range
-- An_Ct her s_Choi ce

S e R L LT P
ER A Private_Type_Definition - 7.3 - No child el ements

ER A Tagged_Private_Type_Definition - 7.3 - No child el enments

S e e
ER A Private_Extension_Definition - 7.3

CR
CR Child el ements returned by:
CR function Ancestor_Subtype_| ndication
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function Ancestor_Subtype_I ndication
(Definition : in Asis.Definition)
return Asis. Subtype_Indication;

-- Definition - Specifies the definition to query

-- Returns the ancestor_subtype_indication follow ng the reserved word "new'
-- in the private_extension_declaration.

-- Appropriate Definition_Kinds:
-- A Private_Extension_Definition

py)

et urns Definition_Kinds:
-- A_Subt ype_I ndi cation

ask_Definition - 9.1

AT
A Protected_Definition - 9.4

Q

ild elements returned by:
functions Visible Part_Itens and Private Part_|tens

unction Visible_Part_|temns
(Definition : in Asis.Definition;
I ncl ude_Pragmas : in Bool ean : = kal se)
return Asis.Declarative_|tem List,;

-- Type_Definition - Specifies the type_definition to query
hcl ude_Pragnas - Specifies whether pragmas are to be returned

pturns a list of declarations, representation clauses, and pragmas

h the visible part of the task or protected definition, in their order
appearance. The |ist does net”include discrimnant_specification el enents of

he known_di scrim nant _part, N any, of the protected type or task type

ecl aration.

bturns a Nil _Elenment _List”if there are no itens.

> 0 o —0 7

bpr opri at e Defi ni tioR_Ki nds:
-- A _Task_Defini'tion
-- A Protected_Definition

py)

bt ur ns El epent* Ki nds:
-- A _Pr agn®

-- A Decl aration

-- 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.

= 0
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-- Returns a Nil_Element_List if there are no itens.
-- Appropriate Definition_Kinds:

-- A Task_Definition

-- A Protected_Definition

-- Returns El ement _Ki nds:

-- A Pragnma

-- A _Decl aration

-- A Cl ause

unction |Is_Private_Present
(Definition : in Asis.Definition) return Bool ean;

efinition - Specifies the definition to query

D

Returns True if the argument is a task_definition or a protected_definition

tphat has a reserved word "private" marking the beginning of a (possjibly enpty)
-- pfivate part.

Returns Fal se for any definition without a private part.

Returns Fal se for any unexpected El ement.

=

pected Definition_Kinds:
-- A Task_Definition
-- A Protected_Definition

B o o T O e e e N NN -
--|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_Definitionyv - 12.5.1 - No child el enents

--|ER

--| ER A _Formal _Derived_Type_Definition

--|CR Child el ements returned by:

--| CR function Subtype_Mark

B o o T I T T TEETYYYe -
--|ER A Formal _Di screte_Type_Definition - 12.5.2 - No child elenents

--| ER A _Formal _Si gned_I nt eger\Type_Definition - 12.5.2 - No child elenents

--| ER A _Formal _Modul ar _TypelDéfinition - 12.5.2 - No child elenents

--| ER A _Formal _Fl oati ng_Poi nt _Definition - 12.5.2 - No child elenents

--|ER A_Formal _Ordi nary._Fixed_Point_Definition - 12.5.2 - No child elenents

--| ER A_Formal _Deci mal~Fi'xed_Point_Definition - 12.5.2 - No child elenents

B N e o s . -
--| ER A_Formal _Unconstrained_Array_Definition - 12.5.3

--|CR

--|CR Child el€nents returned by:

-- | CR funecti‘on | ndex_Subt ype_Definitions

--|CR f ungtd on Array_Conponent _Definition

B N o e -
--| ER A _Formal _Constrai ned_Array_Definition - 12.5.3

--| CR

Chil d el erpntsraturnad by

--|CR function Discrete_Subtype_Definitions

--|CR 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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-- Asis. Expressions encapsul ates a set of queries that operate on
-- An_Expression and An_Associ ation el ements.

unction Correspondi ng_Expressi on_Type (Expression : in Asis.Expression)
return Asis. Declaration;

pression - Specifies the expression to query

El

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

Cprrespondi ng_Fi rst_Subtype or Correspondi ng_Parent_Subtype dectarations.

Fpr 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;

he type declaration for Good_Int should be returned. The "unwi ndi ng" shoul d
bt occur. The type declaration for either My_lint{or Int should not be returned.

|

pturns a Nil _Elenent if the argunent Expressihon does not represent an Ada
pression having an Ada type, including the follow ng classes:

® 0

Nami ng expressions that nane packages, “subprograns, tasks, etc. These
-- expressions do have a Correspondi ng.Nane_Definition and a

-- Cor respondi ng_Nane_Decl arati on. Although task objects do have

-- a type, this query is limted, on\purpose. Thus, when a nam ng

-- expression is given to this query (for packages, subprograns,

-- tasks, etc.), this query will~eturn Nil_Elenent. As the

-- Application Note bel ow indicates, if any further information

-- i s needed, the el enent showl d be queried by

-- Cor respondi ng_Name_Def i nijti on or Correspondi ng_Name_Decl arati on,

-- whi ch shoul d eventualdly Teturn an A Task_Type_Decl aration el enent.

-- -|Wen An_ldentifier\El ement representing an attribute designator is passed
-- as the actual to.this query.

-- -| The Actual _Paraneter Expression from A Pragma_Argunment_Association for a
-- Pragma mayyor® may not have a Correspondi ng_Expressi on_Type.

-- -|An_Atteibute_Reference El ement also may or may not have a
-- Cor r.espondi ng_Expr essi on_Type;

-- -| Anfenuneration_aggregate which is a part of enumeration_representation_clause.

-- Returns a Nil _Element, if the statically determ nable type of Expression is a
-- class-wide type, or the Expression corresponds to an inner sub-aggregate in
-- multi-dinmensional array aggregates.

--| AN Application Note:

--| AN

--]|AN If the returned declaration is Nil, an application should rmake its own

--| AN anal ysi s based on Correspondi ng_Nanme_Definition or

--| AN Correspondi ng_Nane_Decl aration to get nore information about the argument,
--|AN including the static type resolution for class-w de expressions, if needed.
--] AN Use Enclosing_Element to determne if Expression is from pragma argunent

--| AN association. |If for such an expression, Correspondi ng_Nanme_Definition
--|AN raises ASIS Failed (with a Status of Value_Error), this An_Expression
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AN el ement does not represent a nornmal Ada expression at all and does not
AN fol | ow nornal Ada semantic rules.

AN For exanpl e, pragrm Private_Part (Open => Yes);", the "Yes" expression
AN may sinply be a "keyword" that is specially recognized by the

AN i npl ementor’s conpilation systemand nay not refer to any

AN decl ared obj ect.

-- Appropri ate El ement _Ki nds:
-- An_Expr ession

-- Returns El ement _Ki nds:

-- Not _An_El ement

-- A Decl aration

© ISO/IEC

--| ERAN_ITrEger _Crrerar - 2.4 - No Chi T d erements
--|ER A Real _Literal - 2.4 - No child elenents
--|ER A _String_Literal - 2.6 - No child elenents
--] ER
--|ER A string image returned by:
--| ER function Val ue_l mage
--17.2  function Value_Image
unction Val ue_| mage (Expression : in Asis.Expression) return\Wde_String;
-- Ekpression - Specifies the expression to query

-- Returns the string i mage of the value of the stringjnteger, or real
teral.

br string literals, Value will return the quotessaround the string
teral, these quotes are doubled, just as any\quote appearing enbedded in
he string literal in the programtext.

.
~—m

he form of nunbers returned by this querysmay vary between inplenentors.
pl enentors are encouraged, but not required, to return numeric literals

c — -

>

bpr opri at e Expressi on_Ki nds:
-- An_I nteger_Literal

-- A Real Literal

-- A String_Literal

--| ER An_ldentifier - 4.1 - No child elenents
--| ER An_Qper at or _Synbal - 4.1 - No child elenents
--| ER A _Character_Litenal - 4.1 - No child elenents
--| ER An_Enuneration-btiteral - 4.1 - No child elenents
--|ER

--|ER A string iqmage returned by:

--| ER functd’ons Nane_| nage

--|ER

--| ER Semantj~¢’ el ements returned by:

--| ER function Correspondi ng_Nane_Definition

--| ER faunction Correspondi ng_Nanme_Definition_Li st

--| ER function Correspondi ng_Nane_Decl aration

i ng the sane based or exponent form-used in the original conpilation text.

function Nane_l nage (Expression : in Asis.Expression) return Program Text;

-- Name - Specifies the name to query

-- Returns the programtext image of the nane.

-- An_Qperator_Synbol el ements have nanes with enbedded quotes abs

-- (function "abs").
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-- A Character_Literal elenments have names w th enbedded apostrophes "’'x’"

“(literal "x').

-- An_Enuneration_Literal and An_ldentifier elenents have identifier nanes

"Blue" (literal Blue) "Abc" (identifier Abc).

Note: Inplicit subtypes that can be encountered while traversing the
semantic informati on enbedded in inplicit inherited subprogram decl arations
(Reference Manual 3.4 (17-22)) could have nanmes that are unique in a

particul ar scope. This is because these subtypes are Is_Part_O _Inplicit

decl arations that do not formpart of the physical text of the original
conpilation units. Some applications nay wish to carefully separate the nanes
of declarations fromthe names of Is_Part_O _Inplicit declaration when
c[eartng Synbor taptes and ot Ner_namne- Spect 1T T ooRup mechant Sms.

pl enentors are encouraged, but not required, to return names in the

The case of nanes returned by this query nay vary between inplenentors.
I
spme case as was used in the original conpilation text.

>

bpr opr i at e Expressi on_Ki nds:
An_l dentifier
An_CQper at or _Synbol
A Character_Literal
An_Enuneration_Literal

unction References (Name :in Asis.Elenent;
Wthin_Element : in Asis.El ement;
Inplicitly : in Bool ean):= Fal se)

return Asis. Name_List;

Name - Specifies the entity to query
Wthin_El ement - Specifies the limts for the query which is limted
to the Elenent and its children.

the Inplicitly argunent is True:
Returns all usage references of ‘the given entity nade by both explicit
and inplicit elements withinhe given linits.

If the Inplicitly argunent  is‘Fal se:
Returns all usage references of the given entity nade only by explicit
elements within the given linmits.

pe)

et urned references . are I n their order of appearance.

>

bpr opri at e El enent—Ki nds:
A_Def i ni ng_Nane

et ur ns El enent\\Ki nds:
An_Expressi on

pe)

Mpy rai sevASIS Failed with a Status of (bsol ete_Reference_Error if the
afgunment\ Ts part of an inconsistent conpilation unit.

function Is_Referenced (Nane : in Asis. El enent;
Wthin_Element : in Asis.Elenent;
Inplicitly : in Bool ean : = Fal se)

return Bool ean;

Nane - Specifies the entity to query

-- Wthin_Element - Specifies the linmits for the query which is linmted

to the Element and its children.

ISO/IEC 15291:1999(E)
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-- If the Inplicitly argunment is True:
-- Returns True if the Name is referenced by either inplicit or explicit
-- el ements within the given limts.

-- If the Inplicitly argunment is False:
-- Returns True only if the Name is referenced by explicit elenents.

-- Returns Fal se for any unexpected El enent.

-- Expected El ement _Ki nds:
-- A_Def i ni ng_Nane

-- May raise ASIS Failed with a Status of (bsol ete_Reference_Error if the
-- argument is part of an inconsistent conpilation unit.

© ISO/IEC

--17.6 function Corresponding_Name_Definition

unction Correspondi ng_Nanme_Definition (Reference : in Asis.Expression)
return Asis. Defining_Nang;

-- Reference - Specifies an expression to query
et urns the defining_identifier, defining_character_literal,

R
-- dpfining_operator_synbol, or defining_programunit_nanme fromthe
declaration of the referenced entity.

Record conponent references return the defining nane ©f*t he

-- record discrimnant or conponent_declaration. For{yeferences to inherited
-- decl arations of derived types, the Correspondi ngZ/Name_Definition returns

-- the defining name of the inplicit inherited deecharation.

-- -|References to inplicit operators and inherjted subprograms will return
-- an |s_Part_O _Inplicit defining name for the operation. The

-- Encl osi ng_El enent of the nane is an inplieit declaration for the

-- operation. The Enclosing_El ement of théevdeclaration is the associated
-- derived_type_definition.

-- -|References to formal paranmeters dgiven in calls to inherited subprograns

-- will return an Is_Part_O _Inplicit defining nane for the
-- Par anet er _Speci fication fromyhe inherited subprogram specification.

-- -|References to visible conpenents of instantiated generic packages wl|
-- return a nane fromthe expanded generic specification instance.

-- -|References, within expanded generic instances, that refer to other
-- components of the.same, or an enclosing, expanded generic instance,
-- return a nane from\the appropriate expanded specification or body

-- i nst ance.

h case of renami'ng, the function returns the new nane for the entity.
Returns asNY _Elenent if the reference is to an inplicitly declared

-- e|enment_for which the inplenmentati on does not provide declarations and
defi nj-ng, name el ements.

-- Retutms a NI _Elerment if the argunent is a dispatching call.

-- The Enclosing_Element of a non-Nil result is either a Declaration or a
-- Statenent.

-- Appropriate Expression_Kinds:
-- An_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

UU0U0U0uU0U0U0u0u0u00QUUUUUTUUUOUUTUTUTUTUTO

- 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 comsteuct
and provide artificial declarations for inplicitly decl ared:\elénents.

I npl ement ati on Requi renments:

Rai ses ASI S | nappropriate_Element, with a Status of Value_Error, if passed
a reference that does not have a declaration:

- areference to an attribute_designator. Attributes are defined, but
have no inplicit or explicit declarations;

- an identifier which syntactically is placed before "=>" in a
pragna_ar gunent _associ ati on whi ch has the formof a naned association;
such an identifier can never have a_decl aration;

- an identifier specific to a pragna (Reference Manual, 2.8(10));
pragnma Shoul d_I _Check ( Real\hy => Yes );
In this exanple, both the nages Really and Yes have no decl aration.
Rai ses ASI S | nappropriaté_Fl ement, with a Status of Value_Error, if passed
a portion of a pragmasthat was "ignored" by the conpiler and which does
not have (sufficient) “semantic information for a proper return result
to be conputed. For exanpl e,
pragma | _Am I'gnored (Foof);
The "Foof" expression is An_ldentifier but raises this exception
i f passed.to "Correspondi ng_Name_Definition if the pragma was ignored
or unprocessed.
Rai ses\ASI S | nappropriate_El ement, with a Status of Value_Error, if passed

a portion of a pragma that is an anbi guous reference to nore than one
entity. For exanple,

pragna Taline (- + ), = Inlines alr ~+ operators

The "+" expression is An_Operator_Synbol but raises this

exception if it referenced nore than one "+" operator. |In this

case, the Correspondi ng_Name_Definition_List query can be used to obtain a
list of referenced entities.

ISO/IEC 15291:1999(E)
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function Correspondi ng_Name_Definition_List (Reference : in Asis.Elenent)
return Asis. Defining_Nane_List;

-- Reference - Specifies an entity reference to query

-- Exactly |like Correspondi ng_Name_Definition except it returns a |list.
-- The list will alnpbst always have a length of one. The exception to this
-- is the case where an expression in a pragma is anmbi guous and reference

- - nmpe—t-han-—one-—entity Eor exanmple
7 ™ T
-- 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 entitiles:

-- Appropriate Expression_Kinds:
-- An_ldentifier

-- An_Qper at or _Synbol

-- A Character_Literal

-- An_Enureration_Literal

-- Returns El erent _Ki nds:
-- A_Def i ni ng_Nane

unction Correspondi ng_Name_Decl arati on (Reference : in Asis.Expression)
return Asis. El emefqt,
-- Reference - Specifies the entity reference to query

-- Returns the declaration that decl ared,the entity named by the given
-- rpference. The result is exactly .t\he sanme as:

-- Result := Correspondi ng_Nane” Definition (Reference);
-- if not Is_Nil (Result) fhen

-- Result := Encl osixhg.El enent (Result);

-- end if;

-- return Result;

be the comments for€orrespondi ng_Nane_Definition for details.
he result is either)a Declaration or a Statenent. Statenents result
omreferences to)statement |abels, loop identifiers, and block identifiers.

i /)

-- Appropriat e ERenent _Ki nds:
-- An_Expr&ssi on

-- Appropricate Expression_Kinds:
-- Anyldentifier

-- An_CQOper at or _Synbol

-- A Character Literal

-- An_Enureration_Literal

-- Returns El ement _Ki nds:
-- 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
-- elements, the rightnost 'dot’ for sel ected_conponent elenents, or the rightnost

-- tick for attribute_reference elenents).

-- Returns the operator_synbol for infix operator function calls. The infix
-- fprmA + Bis equivalent to the prefix form"+"(A B).

-- Abpropriate 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)

py)

et urns Expr essi on_Ki nds:
-- An_Expressi on

= NS
R An_I ndexed_Conponent - 4.1.1

Child elenents returned by:
function Prefix

R
q
R
q
R function | ndex_Expressions
q

unction | ndex_Expressions (Expression : in Asis.Expression)
ret'urn Asis. Expression_List;
-- Ekpression - Specifies an,tndexed_conponent to query

-- Returns the |ist of expressions (possibly only one) within the parenthesis,
-- ip their order of appearance.

-- Abpropriate Exprlessi on_Ki nds:
-- An_I| ndexed. Conponent

pe)

bt ur ns El.enent _Ki nds:
-- An_Expr essi on

AsSllice - 4.1.2

QOomm
AT 0T

Child elements returned by:
function Prefix
function Slice_Range

FEEEEEE:
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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-SlLice

-- Returns Definition_Kinds:
-- A _Di screte_Range

unction Sel ector (Expression : in Asis.Expression)
return Asis. Expression;
-- Ekpression - Specifies the sel ected_conponent to query

-- Returns the selector (the construct to the right of the-ni ghtnost 'dot’ in
he sel ected_conponent).

1
1
—

-- Appropriate Expression_Kinds:
-- A_Sel ect ed_Conponent

py)

et urns Expr essi on_Ki nds:
-- An_l dentifier

-- An_CQper at or _Synbol

-- A Character_Literal

-- An_Enuneration_Literal

unction Attribute_Designator_ldentifier
(Expression : in_Asis. Expression)
return Asi's, Expression;

pression - Specifies an attribute_reference expression to query

ght of thelrightnost tick of the attribute_reference). The Prefix of
he attripute_reference can itself be an attribute_reference as in
BASE' ENRST where the prefix is T BASE and the attribute_designator nanme

E
-- Returns the identifier of the attribute_designator (the construct to the
r
t
T
i b FIRST

-- Art\Wbute_designator reserved words "access", "delta", and "digits" are treated
as—Am—tdentfirers

-- Appropriate Expression_Kinds:
-- An_Attribute_Reference

-- Returns Expression_Kinds:
-- An_l dentifier
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function Attribute_Designator_Expressions
(Expression : in Asis.Expression)
return Asis. Expression_List;

Expression - Specifies an attribute expression to query

Returns the static expressions associated with the optional argunent of the

attribute_designator. Expected predefined attributes are A First(N),
A-Last ( I\l) . Al nngf h( l\l,\ . and A Dnngn( I\l)

Returns a Nil _Element_List if there are no argunents.

Abpropri ate Expression_Ki nds:
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

py)

bt urns El ement _Ki nds:
An_Expr essi on

| npl enent ati on Perm ssi ons:

This query returns a list to support inplenmentation-defined attributes
that may have nore than one static_expressian.

unction Record_Conponent _Associ at.i Ons
(Expression : in Asi\stExpression;
Normal i zed~, I n Bool ean : = Fal se)
return Asi's;Associ ation_Li st;

Ekpression - Specifies an,aggregate expression to query

Nbrnal i zed - Specifies, whether the nornalized formis desired

Returns a list of thewrecord_conponent_association el enents of a record_aggregate
of an extension_agdgregate.

Returns a Nil_Elenent_List if the aggregate is of the form (null record).

Ah unnornali<ed |ist contains all needed associations ordered as they

appear in.the programtext. Each unnormalized association has an optional

|

st ofsdiscrim nant _sel ector_nanme el ements, and an explicit expression.

Al nornal i zed |ist contains artificial associations representing all
peded conponents in an order nmatching the declaration order of the

n
needed conponents.

Each normal i zed associ ation represents a one on one nmappi ng of a
conponent to the explicit expression. A nornmalized association has one
A_Defini ng_Name conponent that denotes the discrimnmnant_specification or
conmponent _decl arati on, and one An_Expression conponent that is the
expression.

Appropri ate Expression_Kinds:
A _Record_Aggregate
An_Ext ensi on_Aggr egat e

Ret urns Associ ati on_Ki nds:
A_Recor d_Conponent _Associ ati on

ISO/IEC 15291:1999(E)
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--| IR I npl ement ati on Requirenents:

--]IR

--| IR Normal i zed associations are Is_Nornalized and Is_Part_O _Inplicit.

--| IR Normal i zed associ ations are never |s_Equal to unnornalized associ ations.
--| 1P I npl emrent ati on Perm ssi ons:

--]IP

--| 1P An inplenmentation may choose to nornalize its internal representation
--|1P to use the defining_identifier element instead of the conponent_sel ector _nane
--| 1P elenent.

--]1P

--|IP If so, this query will return Is_Normalized associations even if

--|1P Normalized is Fal se, and the query

--| | PrRECOT U_COMpPONENt _ASSOCT at T ons_Normat  Zed Wi reruarm True.

unction Extensi on_Aggregat e _Expression
(Expression : in Asis.Expression)
return Asis. Expression;

-- Ekpression - Specifies an extension_aggregate expression to-query

-- Returns the ancestor_part expression preceding the reserved”word with in
-- the extension_aggregate.

-- Appropriate Expression_Kinds:
-- An_Ext ensi on_Aggr egat e

py)

bt urns El ement _Ki nds:
-- An_Expr essi on

unction Array_Conponent _Associ ati'\ons

(Expression : in Asis.Expression)

return Asi's;Associ ation_List;

-- Ekpression - Specifies an,array aggregate expression to query
-- Returns a list of the\Array_Conponent_Associations in an array aggregate.
-- Appropriate Expression_Kinds:
-- A Positional _Array_Aggregate
-- A_Named_Arr ay_Aggr egat e

-- Returns AssaeCiati on_Ki nds:
-- An_Array_Conponent _Associ ati on

N Appl ication Note:

N Whi |l e positional array aggregate el enments do not have

N array_conponent _associ ation el enents defined by Ada syntax, ASIS treats
N A Positional _Array_Aggregate as if it were A Naned_Array_Aggregate.

N The An_Array_Conponent _Associ ation elenents returned will have

N Array_Conponent _Choices that are a Nil _Elenent_List for all positional
N expressions except an others choice.

)>)>)>)>J>)>34>)>
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function Array_Conponent _Choi ces
(Association : in Asis.Association)
return Asis. Expression_List;

-- Association - Specifies the conponent association to query

-- If the Association is froma naned_array_aggregate:

-- - Returns-the discrete cholce list order of appecarance The cholces are

-- ei ther An_Expression or A Discrete_Range el ement s, or a single
-- An_Qt hers_Choi ce el enent.

-- If the Association is froma positional_array_aggregate:

-- -|Returns a single An_Ohers_Choice if the association is an others
-- choi ce (others => expression).

-- -|Returns a Ni|_Element_List otherw se.

-- Appropriate Association_Kinds:
-- An_Array_Conponent _Associ ati on

-- Returns El ement _Ki nds:
-- A Definition
-- An_Expr essi on

py)

bt urns Definition_Kinds:
-- A Di screte_Range
-- An_Qt hers_Choi ce

unction Record_Conponent _Choi ces
(Association : in Asis.Association)
return Asis. Expression_Li st;

-- Absociation - Specifies the'conponent association to query

-- If the Association argument is froman unnormalized |list:

If the Associationiiis a naned conponent associ ati on:

-- o Returns the component_choice_list order of appearance. The choices are

-- either An_I\dentifier elements representing conponent_sel ector_nanme el enments, or|
-- a singl eyAn O hers_Choi ce el ement.

-- o The Enc)osing_El ement of the choices is the Association argunent.

If,{he"Association is a positional conponent association:

-- o\Returns a Nil Elenent List.

-- |If the Association argunment is froma Normalized |ist:
-- - Returns a list containing a single choice:

-- o A Defining_Nanme el ement representing the defining_identifier of
-- t he conponent _decl arati on.

-- o The Encl osing_El ement of the A Defining_Name is the conponent_decl aration.
-- Normalized lists contain artificial ASIS An_Association el ements that
-- provide one formal A Defining_Name => An_Expression pair per

-- association. These artificial associations are |s_Normalized. Their
-- conponent A Defining_Nanme is not |s_Normalized.
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-- Appropriate Association_Ki nds:

-- A _Recor d_Conponent _Associ ati on

-- Returns El ement _Ki nds:

-- A_Def i ni ng_Nane -- |Is_Normalized(Association)

-- An_Expr essi on -- not |s_Normalized(Association)
-- Ret urns Expressi on_Ki nds:

-- An_l dentifier

-- A Definition

-- Returns Definition_Kinds:

-- An_Ot her s_Choi ce

© ISO/IEC

unction Conponent _Expression (Association : in Asis.Association)
return Asis. Expression;

-- Absociation - Specifies the conponent association to query

-- Returns the expression of the record_conponent_associ ati on or

-- afray_conponent_associ ation.

-- Tpe Encl osing_El ement of the expression is the Association_argument.
-- Nprmalized lists contain artificial ASIS An_Associationelenments that
-- pfovide one formal A Defining_Name => An_Expression pai()per

-- apsociation. These artificial associations are |s_Normalized. Their
-- cpnponent An_Expression el ements are not |s_Normalized.

>

bpr opri ate Associ ati on_Ki nds:
-- A_Recor d_Conponent _Associ ati on
-- An_Array_Conponent _Associ ati on

-- Returns El ement _Ki nds:
-- An_Expressi on

unction Formal _Paranet er(‘Association : in Asis.Association)
return Asis. El ement;

-- Absociation - Specjifites the association to query

-- I the Associatilonyargunment is froman unnormalized |ist:

-- -|If the Associtation is given in nanmed notation:

-- Ret urns\ An_l dentifier representing the fornal _paraneter_sel ector_nane,
-- generiexformal _paranet er_sel ector_nanme, or pragma_argument _identifier.

-- The Encl osi ng_El ement of the An_ldentifier element is the Association
-- angunent .

-- - If the Association is given in positional notation:
-- Returns a Ni|l _El enent.
-- |If the Association argunment is froma Normalized |ist:

-- - Returns A Defining_Nanme representing the defining_identifier of the

-- par anet er _speci fication or generic_formal _paraneter_decl aration.

-- Pragna_ar gunent _associ ation el enents are not available in nornalized form
-- - The Enclosing_El ement of the A Defining_Nanme is the

-- par anet er _speci fication or generic_formal _paraneter_decl aration el enent.
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-- Normalized lists contain artificial ASIS An_Association el enents that
-- provide one formal A _Defining_Name => An_Expression pair per

-- association. These artificial associations are Is_Normalized. Their
-- component A Defining_Name el ements are not |s_Nornalized.

-- Appropriate Association_Ki nds:

-- A Par anet er _Associ ati on

-- A _Ceneric_Associ ation

-- A _Pragnma_Ar gunent _Associ ation

-- Returns El ement _Ki nds:

-- Not _An_El ement

-- An_CQper at or _Synbol

-- A_Def i ni ng_Nane -- |Is_Normalized(Association)

-- AN_EXPr ession == Tot_ T S_Normar T Zed(ASSoct atr ony
-- Ret urns Expressi on_Ki nds:

-- An_l dentifier

unction Actual _Parameter (Association : in Asis.Association)
return Asis. Expression;
-- Absoci ation - Specifies the association to query
-- |If the Association argument is froman unnornalized |i sty
-- -|Returns An_Expression representing:
-- o the explicit_actual _paranmeter of a paranetergassoci ation.
-- o the explicit_generic_actual _paraneter of, aJgeneric_associ ation.
-- o the name or expression of a pragne_argunent _associ ation.
-- -| The Encl osi ng_El ement of An_Expression‘is the Association argunent.
-- I the Association argument is from@a/Nornalized |ist:
-- -|If the Association is given expbicitly:
-- 0 Returns An_Expression représenting:
-- + the explicit_actualh_paranmeter of a paraneter_association.
-- + the explicit_generic_actual _paraneter of a generic_association.
-- o The Encl osi ng- Ebement of An_Expression is the Association argunent.
-- -|If the Assacihation is given by default:
-- 0 Ret urns,"An_Expressi on representing:

-- +,the correspondi ng defaul t _expression of the Is_Nornmalized
-- A’ Par anet er _Associ ati on.

+t hecorresbonrdi-ha—def-aiHt—eexhi-essi-of—ot—~def-aiHt—aarp—aofi—i-he
Lig

-- I's_Normalized A Generic_Association.

-- o The Encl osing_El ement of the An_Expression elenent is the

-- par anet er _speci fication or generic_formal _paraneter_decl arati on that

-- contains the default_expression or default_nane, except for the case when
-- this An_Expression elenent is an inplicit nam ng expression

-- representing the actual subprogram sel ected at the place of the

-- instantiation for A Box_Default. |In the latter case, the Encl osi ng_El enent
-- for such An_Expression is the instantiation.

-- o Normalized lists contain artificial ASIS An_Association elenents that

-- provi de one formal A Defining_Nanme => An_Expression pair per
-- associ ation. These artificial associations are |s_Normalized.
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-- Artificial associations of default associations are
-- | s_Defaul ted_Associ ation. Their conponent An_Expression elenents are
-- not Is_Normalized and are not |s_Defaul ted_Association.

-- If the argument is A Pragma_Argunent _Associ ation, then this function may
-- return any expression to support inplenentation-defined pragnas.

-- Appropriate Association_Ki nds:

-- A Par anet er _Associ ati on

-- A _Ceneric_Associ ation

-- A _Pragnma_Ar gunent _Associ ation

-- Returns El ement _Ki nds:
-- An_Expr essi on

--17.23 function Discriminant_Selector_Names

unction Discrimnant_Sel ect or _Nanes
(Association : in Asis.Discrimnant_Association)
return Asis. Expression_List;

-- Absociation - Specifies the discrininant association to query

-- If the Association argument is froman unnornalized list:

If the Association is a nanmed discrimnant_associati on;

-- 0 Returns a list of the An_ldentifier discrinmnant{sel'ector_nane elenents in ordegr
-- of appearance.

-- o The Encl osing_El ement of the nanes is the Asseociation argunent.

If the Association is a positional discrinfnant_association:

-- o Returns a Ni|l _El ement _List.

the Association argunent is froma-Nornalized |ist:

-- -|Returns a list containing a singke A Defining_Nane el enent representing
-- the defining_identifier of the discrininant_specification.

-- -| The Encl osi ng_El ement of  the~A Defining_Nane is the
-- di scrim nant_speci fi cati'on;

-- -|Normalized lists contain artificial ASIS An_Associ ation el enents that
-- provi de one formal. A.Defining_Name => An_Expression pair per

-- association. These artificial associations are |s_Normalized. Their
-- component A _Defini/ng_Narme el enents are not |s_Nornalized.

-- Appropriate Associ ati on_Ki nds:
-- A Di scfim nant _Associ ati on

-- Returns ‘Ehenrent _Ki nds:

-- A-DBef'i ni ng_Nane -- |Is_Normalized(Association)

-- An/ Expr essi on -- not |s_Normalized(Association)
-- Ret urns Expressi on_Ki nds:

An—l dentifior
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function Discrin nant _Expression
(Association : in Asis.Discrimnant_Association)
return Asis. Expression;

-- Association - Specifies the discrimnant_association to query

-- |If the Association argument is froman unnornalized |ist:

-- - Returns-An _Expression-representing-the expnression of the
™ g ) ™

-- di scri nmi nant_associ ati on.

-- -| The Encl osi ng_El ement of An_Expression is the Association argunent.
-- If the Association argument is froma Nornalized |ist:
-- -|If the Association is given explicitly:

-- 0 Returns An_Expression representing the 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 default:
-- 0 Returns An_Expression representing:

-- + the correspondi ng defaul t _expression of the 45 Nornalized
-- A _Di scrim nant _Associ ati on.

-- o The Encl osing_El ement of the An_Expressionyel enent is the
-- di scrim nant_specification that contains*the defaul t _expression.

-- -|Normalized lists contain artificial ASNSVAn_Associ ation el enents that
-- provi de one formal A Defining_Name => An_Expression pair per

-- association. These artificial assoelations are |s_Nornalized.

-- Artificial associations of defaultXassociations are

-- | s_Def aul ted_Associ ation. Thei r~conponent An_Expression el enments are
-- not |Is_Normalized and are not,('s_Defaul t ed_Associ ati on.

-- Appropriate Associ ati on_Ki nds;
-- A Di scrim nant _Associ'atj-on

-- Returns El ement _Ki nds;
-- An_Expr essi on

unction.ls_Normalized (Association : in Asis.Association) return Bool ean;

-- Abs@egi,ation - Specifies the association to query

-- Returns True if the association is a nornalized, artificially created
-- association returned by the queries Discrimnant_Associ ati ons,

-- Generic_Actual _Part, Call_Statenent_Paraneters,

-- Record_Conponent _Associ ati ons, or Function_Call _Paraneters where

-- Normalized => True (or the operation returns Is_Nornalized associ ations
-- even if Normalized => False). See the Inplenentation Pernissions for
-- these queries.

-- Returns Fal se for any unexpected El enent.
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-- Expected Associ ati on_Ki nds:

-- A _Di scrim nant _Associ ation

-- A _Recor d_Conponent _Associ ati on
-- A_Par anet er _Associ ation

-- A Generic_Association

function |s_Defaul ted_Associ ation
(Association : in Asis.Association) return Bool ean;

5soci ation - Specifies the association to query

eturns True if the association is a normalized, artificially created
5soci ation returned by the queries Discrimnant_Associations,

eneri c_Actual _Part, Record_Conponent _Associ ati ons,

bl | _Statenent _Paraneters, or Function_Call _Paraneters where

brmal i zed => True (or the operation returns default associations even'if
br nal i zed => Fal se) and the association contains a default expressijn.
default expression is one that is inplicitly supplied by the | anguage
emant i cs and that was not explicitly supplied (typed) by the user.

WP>SZ2Z2Z009 0 3>

et urns Fal se for any unexpected El enent.

m_ 20

pected Associ ati on_Ki nds:
-- A_Par anet er _Associ ation
-- A Generic_Association

Application Note:

Al ways returns Fal se for discrimnant associathons. Defaulted

di scrim nant associations occur only when, tfie* di scrim nant constraint is
conpletely mssing froma subtype indication. Consequently, it is not
possible to obtain a (normalized) discrigmi nant constraint list for such
subtype indications. Al ways returns Fakse for conponent associ ations.
Aggregat es cannot have defaul ted conponents.

>2>>>>>> >
ZZ2 222222

1
1
[ -

7.27 function Expression Parenthesized

uncti on Expression_Parenthesi zed (Expression : in Asis.Expression)
return Asis. Expression;

pression - Specjfiies the parenthesi zed expression to query

et urns the expriession within the parenthesis. This operation unwi nds only
he set of parenthesis at a time, so the result may itself be
| Par ent hesj-zed Expr essi on.

| Par ent.hesi zed_Expr essi on ki nd corresponds only to the (expression)

ternative in the syntax notion of primary in Reference Manual 4.4. For

anpl ej*an expression of a type_conversion is A Parenthesized_Expression only
iY i's simlar to the form subtype_mark((expression)) where it has at |east

penSet of its own parenthesis.

OO PTOJ M

-- Appropriate Expression_Kinds:
-- A_Par ent hesi zed_Expr essi on

-- Returns El ement _Ki nds:
-- An_Expr essi on
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function Is_Prefix_Call (Expression : in Asis.Expression) return Bool ean;
-- Expression - Specifies the function call expression to query
-- Returns True if the function call is in prefix form

-- Returns Fal se for any unexpected El enent.

- - Fpr—exaniple
P y

-- Foo (A, B); -- Returns TRUE
-- "<" (A B); -- Returns TRUE
-- ... A<B ... -- Returns FALSE

-- Ekpected Expression_Kinds:
-- A Function_Call

unction Correspondi ng_Cal | ed_Functi on
(Expression : in Asis.Expression)
return Asis. Decl aration;
-- Ekpression - Specifies the function_call to query
-- Returns the declaration of the called function:

-- Returns a Nil _Element if the:

-- -|function_prefix denotes a predefined operator for which the inplenentation
-- does not provide an artificial functiton declaration,

-- -|prefix of the call denotes an access to a function inplicit or explicit dereferer|ce,

-- -largunment is a dispatching cal’k\;

function_prefix denotes'an)attribute_reference, and if the corresponding
tribute is (re)defined(byvan attribute definition clause, an inplenentation
5 encour aged, but not required, to return the definition of the corresponding
Lbpr ogr am whose nanetis used after “use” in this attribute definition
-- clagse. If an implementation_.€annot return such a subprogram definition, a
-- Nil_|Element should be returned. For an attribute reference which is not
-- (re)defined by an attribute definition clause, a Nil_Element should be returned.

:
» = —

-- Appropriate Expression_Kinds:

- __Function_Call

-- Returns Declaration_Kinds:

- ot_A_Declaration

-- . Eunction_Declaration

- Elnhction Body Declaration

-~ A_Function_Body_Stub

- A_Function_Renaming_Declaration
-~ A_Function_Instantiation

-~ A_Formal_Function_Declaration
-~ A_Generic_Function_Declaration

--|IP Implementation Permissions:

--IP

--|IP An implementation may choose to return any part of multi-part declarations
--|IP and definitions. Multi-part declaration/definitions can occur for:

-[IP

--|IP - Subprogram specification in package specification, package body,

--|IP and subunits (is separate);

--|IP - Entries in package specification, package body, and subunits
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--]1IP (is separate);

--|1P - Private type and full type declarations;

--]IP - Inconplete type and full type declarations; and

--|1P - Deferred constant and full constant declarations.

--]1P

--| 1P No guarantee is nmade that the element will be the first part or
--|IP that the determination will be nade due to any visibility rules.
--| 1P An application should make its own analysis for each case based
--| 1P on which part is returned.

--]1P

--| 1P An inplenmentati on can choose whether or not to construct and provide
--|IP artificial inplicit declarations for predefined operators.

unction Function_Call_Paranmeters (Expression : in Asis.Expression;
Normal i zed : in Bool ean : = Fal se)
return Asis.Association_List;

pression - Specifies the function call expression to query
brmal i zed - Specifies whether the nornalized formis desired

pturns a list of paraneter_association elenents of the call,

h unnornalized list contains only explicit associationSyordered as they
bpear in the programtext. Each unnornalized association has an optional

El
N
R
-- Returns a Nil _Elenment_List if there are no paraneter_associati on el enents.
A
a
fprmal _paraneter_sel ector_nanme and an explicit_actdals paraneter conponent.

-- Alnormalized list contains artificial associatjions representing al

-- ekplicit and default associations. |t has a |length equal to the number of
-- ppranmeter_specification elenments of the formal“part of the

-- pprameter_and_result_profile. The order ofnormalized associations matches
-- tpe order of paraneter_specification el ehents

-- Epch normalized association representsia one on one mappi ng of a

-- ppranmeter_specification elements ta\the explicit or default expression

-- Alnormalized associati on has one A-Defining_Nanme conponent that denotes the
-- ppranmeter_specification, and one An_Expression conponent that is either the
-- ekplicit_actual _paranmeter or _a defaul t_expression

-- If the prefix of the call.denotes an access to a function inplicit or

-- ekplicit deference, normalilzed associations are constructed on the basis

-- of the formal _part of_ the paraneter_and_result_profile fromthe

-- cprrespondi ng access. t'e_subprogram definition

et urns Ni | _El enent—f or nornalized associations in the case where
he call ed functivon can be determined only dynamically (dispatching
bl | s). ASI Sc.cannot produce any neaningful result in this case.

O —~+ 7

he exception ASI S_| nappropriate_El enent is raised when the function
bl | is an—attribute reference and Is_Normalized is True.

o

>

bproopri at e Expressi on_Ki nds:
-- A Function_Call

-- Returns El erent _Ki nds:
-- A Par anmet er _Associ ation

R I npl enent ati on Requirenents:

R

R Nornal i zed associations are |Is_Nornalized and Is_Part_O _Inplicit.

R Nornal i zed associ ations provided by default are |s_Defaulted_Associ ation.
R Nornal i zed associ ations are never |s_Equal to unnornalized associ ations.
P
P
P
P

| npl enent ati on Perm ssi ons:

An inplenmentation may choose to always include default paraneters inits
internal representation.
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--]1P

--]1P An inplenmentation may al so choose to nornalize its representation

--|1P to use defining_identifier elements rather than fornal _paraneter_sel ector_nane
--| 1P elenents.

--]1P

--]IP In either case, this query will return Is_Nornalized associations even if
--|1P Normalized is False, and the query Function_Call_Paraneters_Nornalized

--|IP will return True.

unction Short Circuit (\"_\nr ation left l:vprncci on
(Expression : in Asis.Expression)
return Asis. Expression;

-- Ekpression - Specifies the short circuit operation to query

-- Returns the expression preceding the reserved words “and then” or “or else”
-- in the short circuit expression.

-- Appropriate Expression_Kinds:
-- A\n_And_Then_Short_Circuit
-- \n_Or_Else_Short_Circuit

-- Returns Element_Kinds:
-- \n_Expression

--17.32 function Short_Circuit_Operation_Right _Expression

function Short_Circuit_Operation_Right_Expression
(Expression : in Asis.Expression)
return Asis.Expression;

-- Exgression - Specifies the short circuit operation toguery

-- Returns the expression following the reserved-words "or else" or "and then"
-- in the short circuit expression.

-- Appropriate Expression_Kinds:
-- A\n_And_Then_Short_Circuit
-- \n_Or_Else_Short_Circuit

-- Returns Element_Kinds:
-- \n_Expression

--17.33 fugction Membership_Test _Expression

function Membership_Test_Expression (Expression : in Asis.Expression)
return Asis.Expression;

-- Expression - Specifies the membership test operation to query

-- Returns the expression on the left hand side of the membership test.
-- Appropriate Expression_Kinds:

-~ An_In_Range_Membership_Test

-- A _Not_In_Range_Membership_Test

- An_In_Type_Membership_Test

-- A _Not_In_Type_Membership_Test

-- Returns Element_Kinds:
-- An_Expression
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function Menbershi p_Test _Range
(Expression : in Asis.Expression)
return Asis. Range_Constraint;

-- Expression - Specifies the nenbership test operation to query

-- Returns the range followi ng the reserved words "in" or "not in" fromthe
-- menbership test.

-- Appropriate Expression_Kinds:
-- An_I n_Range_Menber shi p_Test
-- A_Not _I n_Range_Menber shi p_Test

pe)

et urns Const rai nt _Ki nds:
-- A Range_Attri bute_Reference
-- A_Si npl e_Expr essi on_Range

uncti on Menbershi p_Test_Subt ype_Mar k
(Expression : in Asis.Expression)
return Asis. Expression;

-- Ekpression - Specifies the nmenbership test operatioh to query

-- Returns the subtype_mark expression followi ng the reserved words "in" or
-- "pot in" fromthe menbership test.

-- Appropriate Expression_Kinds:
-- An_| n_Type_Menber shi p_Test
-- A Not _I n_Type_Menber shi p_Test

-- Returns Expression_Kinds:

-- An_l dentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference

unction Convertged=”Or_Qualified_Subtype_Mark
(Expression : in Asis.Expression)
return Asis. Expression;

-- Ekpression= - Specifies the type conversion or qualified expression to query.

-- Returns/the subtype_mark expression that converts or qualifies the
-- ekpression.

-- Appropriate Expression_Kinds:
-- A_Type_Conver si on
-- A Qualified_Expression

-- Returns Expression_Kinds:

-- An_l dentifier

-- A_Sel ect ed_Conponent

-- An_Attribute_Reference
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function Converted_Or_Qualified_Expression
(Expression : in Asis.Expression)
return Asis. Expression;

Expression - Specifies the type conversion or qualified expression to query

Returns the expression being converted or qualified.

Appiopii-ateExpression-Kinds.
LA 1 ™

A Type_Conversion
A Qualified_Expression

Ret urns El enent _Ki nds:
An_Expr essi on

unction Allocator_Subtype_lndication (Expression : in Asis.Expression)
return Asis. Subtype (I ndi cation;

Ekpression - Specifies the allocator expression to query

Returns the subtype indication for the object being.dll ocated.

Abpropri ate Expression_Ki nds:

An_Al | ocati on_From Subt ype

Returns Definition_Kinds:
A _Subtype_I ndi cation

unction Allocator_Qualified(EXpression (Expression : in Asis.Expression)
return Asis. Expression;

Ekpression - Specifigs the allocator expression to query

Returns the qualified expression for the object being allocated.

-- Appropriate Expression_Kinds:

An_Al | ocaf\iron_From Qual i fi ed_Expressi on

Ret urns EXpressi on_Ki nds:
A.Quati fi ed_Expression

ISO/IEC 15291:1999(E)
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end Asis. Expressions;
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-- Asis.Statements encapsul ates a set of queries that operate on A Statenent,
-- A Path, and An_Exception_Handl er el ements.

--18.1 function L abel Names

unction Label _Names (Statement : in Asis.Statenent)
return Asis. Defining_Nane_List;
-- Sl at ement - Specifies the statement to query
-- Returns |l abel _statement_identifier elements (A _Defining_Nanme el enents) that
-- dpfine the labels attached to the statement, in their order of appearance.
-- Returns a Nil _Elenent_List if there are no | abels attached to_the statenent.
-- Tphe Enclosing_El ement of the A Defining_Nanme el enments is theysStatenent.
-- Appropriate El enment_Kinds:
-- A St at enent
-- Returns Defining_Name_Kinds:
-- A Defining_ldentifier
--18.2 function Assignment_VariahleZName
unction Assignment_Variabl e_Name (Statement : in Asis.Statenent)
return Asis. Expression;
-- Sl at ement - Specifies the agsignment statement to query
-- Returns the expression that\names the |eft hand side of the assignment.
-- Appropriate El ement_Kinds:
-- A St at enent
-- Appropriate Statenent_Kinds:
-- An_Assi gnuent”_St at enent
-- Returns El €gent _Ki nds:
-- An_Expr essi on
- 1? 3¢, function Assignment_Expression

function Assignment _Expression (Statement : in Asis.Statenent)
return Asis. Expression;

-- Statenment - Specifies the assignment statement to query

-- Returns the expression fromthe right hand side of the assignment.
-- Appropriate Element_Kinds:
-- A St at enent
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-- Appropriate Statenent_Kinds:
-- An_Assi gnnment _St at enent

-- Returns El ement _Ki nds:
-- An_Expr essi on

function Statenent_Paths (Statenent : in Asis.Statenent;
I ncl ude_Pragnas : in Bool ean : = Fal se)
return Asis. Path_List;

-- Spatenent - Specifies the statenent to query
hcl ude_Pragmas - Specifies whether pragmas are to be returned

eturns a list of the execution paths of the statement, in
heir order of appearance.

-~ 2

he only pragnas returned are those preceding the first alternative )hn
case statenent.

L -

>

bpr opri ate St at enent _Ki nds:

-- 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

unction Condition_Expression (Pathv: in Asis.Path)
return Asis. Expression;
-- Ppth - Specifies the executiloh path to query
-- Returns the condition expréssion for an |F path or an ELSIF path.
-- Abpropriate Path_Kinds:
-- An_If_Path
-- An_El sif_Path

-- Returns El epent* Ki nds:
-- An_Expr&ssi on

function Sequence_O _Statenents (Path :in Asis. Path;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return Asis. Statenent _List;

-- Path - Specifies the execution path to query
-- Include_Pragmas - Specifies whether pragmas are to be returned

-- Returns a list of the statements and pragmas from an execution path,
-- in their order of appearance.

-- Appropriate Elenment_Kinds:
-- A Path
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-- Returns El ement _Ki nds:
-- A St at enment
-- A Pragma

function Case_Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

- - atenent Specifiges the case statenent to guery
g - 4

-- Returns the expression of the case statenent that determ nes which
ekecution path is taken.

-- Appropriate El ement_Ki nds:
-- A St at ement

-- Appropriate Statenent_Kinds:
-- A Case_St at enent

pe)

et ur ns El enent _Ki nds:
-- An_Expr essi on

--18.8 function Case_Statement_Alternative_Choices

unction Case_Statement _Alternative_Choices (Path\:/i1n Asis.Path)
retdrn Asis. El ement _Li st;

-- Ppth - Specifies the case_statenent_alternative execution path to query

-- Returns a list of the ‘when <choice> | <choice>' elements,in their
-- ordgr of appearance.

-- Appropriate Path_Kinds:
-- \_Case_Path

-- Returns Element_Kinds:
- \n_Expression
-- A\_Definition

-- Returns Definition_Kinds:
-- A\_Discrete_Range
-- \n_Others_Choice

--18.9 fugction Statement_Identifier

function Statement_Identifier (Statement : in Asis.Statement)
return Asis.Defining_Name;

-- Statement - Specifies the statement to query

-- Returns the identifier for the loop_statement or block_statement.

-- Returns a Nil_Element if the loop has no identifier.

-- The Enclosing_Element of the name is the statement.
-- Appropriate Statement_Kinds:

-~ A_Loop_Statement

-~ A_While_Loop_Statement

--  A_For_Loop_Statement

-~ A_Block_Statement
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-- Returns Defining_Name_Ki nds:
-- Not _A Defi ni ng_Nane
-- A _Defining_ldentifier

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, |oop, 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.
-- Ekpected Statement_Kinds:
-- A Bl ock_St at enent
-- A _Loop_St at enent
-- An_Accept _St at ement
--18.11 function While_Condition
unction While_Condition (Statement : in Asis.Statepent)
return Asis. Expression;
-- &l at ement - Specifies the |oop statement to guery
-- Returns the condition expression associated,wth the while |oop.
-- Appropriate El ement_Kinds:
-- A St at enent
-- Appropriate Statenent_Kinds:
-- A_Whi | e_Loop_St at enent
-- Returns El emrent _Ki nds:
-- An_Expr essi on
--18.12 function Ror. Loop_Parameter_Specification
unction For_Loop__Paraneter_Specification (Statement : in Asis.Statenent)
return Asis. Declaration;
-- St at ement - Specifies the |oop statement to query
-- Returns/the declaration of the A Loop_Paraneter_Specification.
== AJ}JI UpPI I al© ol dl Clll:lll_lr\i Illjb.

-- A_For _Loop_St at ement
-- Returns Declaration_Kinds:
-- 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;

St at enent - Specifies the | oop statenment to query
I ncl ude_Pragmas - Specifies whether pragnas are to be returned

Returns the sequence_of _statements and any pragmas fromthe |oop_statenent,

| p—t-heir—order of appearance
g g

Abpropri ate Statenent_Ki nds:
A _Loop_St at emrent

A Wi | e_Loop_St at enent
A _For _Loop_St at enent

Ret urns El enent _Ki nds:
A _Pragma
A St at enment

unction |s_Declare_Block (Statement : in Asis.Statenment) return Bool ean;

at ement - Specifies the statement to query

pturns True if the statenent is a block_statenent and it was created with
he use of the "declare" reserved word. The\presence or absence of any
becl arative_itemelenents is not relevant.

eturns False if the "declare" reserved word does not appear in the
ock_statenment, or for any unexpectedvEl ement.

m o3V 9o~ 0!

pected Statenent _Ki nds:
A_Bl ock_St at enent

unction Bl ock_Declsanati ve_ltens
( St at ement : in Asis.Statenent;
I ncf'ugde_Pragnmas : in Bool ean : = Fal se)
return Asis.Declarative_ltemList;

S} at enent - Specifies the block statement to query
hcl ude_Pragmas - Specifies whether pragnas are to be returned

Retut,ns’a list of the declarations, representation_clause el ements, pragmas,
aht\‘use_cl ause elenments in the declarative_part of the block_statement, in their
ok

ter—of appedr arrces
Returns a Nil _Elenent_List if there are no declarative itens.

Appropri ate Statenment_Kinds:
A Bl ock_St at enent

Ret urns El enent _Ki nds:
A _Decl aration
A _Pragma
A_C ause

ISO/IEC 15291:1999(E)
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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 list of the statements and pragnas for the block_statenment, in

-- t heit—order—of apnecarance
L o

pturns a Nil _Elenent _List if there are no statenments or pragmas. This
an only occur for a bl ock_statement obtained fromthe obsol escent query
bdy_Bl ock_St at enent when its argument is a package_body

hat has no sequence_of _statenents.

~T O o

>

bpr opri ate St at enent _Ki nds:
-- A Bl ock_St at enent

py)

bt urns El ement _Ki nds:
-- A Pragma
-- A St at ement

--18.17 function Block_Exception_Handlers

unction Bl ock_Exception_Handl ers (Statement : i.A\Asls. Statenent;
I ncl ude_Pragmas : in Bool ean : = Fal se)
return AsisxException_Handl er_List;

-- Spatenent - Specifies the block staténent to query
hcl ude_Pragmas - Specifies whether pragmas are to be returned

-- Returns a list of the exception_handler el enents of the block_statenent, in their
of der of appearance.

-- The only pragmas returned are those followi ng the reserved word "exception"
-- and preceding the reserved word “when™of-first exception handler.

-- Returns a Nil_Element_List if there/aresno exception_handler elements.

-- Appropriate Statement_Kinds:
-- N\ Block_Statement

-- Returns Element_Kinds;
-- \n_Exception_Handler
-- \_Pragma

-- 18.18~ “function Exit_Loop_Name

functiom E)\il_Luup_Nanlc (olcuclllcul = Abib.OLalclllclu)
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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-- Returns Expression_Kinds:

-- Not _An_Expr essi on
-- An_ldentifier
-- A_Sel ect ed_Conponent

function Exit_Condition (Statement : in Asis.Statenent)
return Asis. Expression;

- - atenent Q'r_\nr‘i fiocs the oxit statenent to aTIT=YAVi
-- Returns the "when" condition of the exit statenent.
-- 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

unction Correspondi ng_Loop_Exited (Statenment : ip-Asis. Statenent)
return Asis,Statenent;

-- Siatenent - Specifies the exit statement to\guery

-- Returns the | oop statement exited by the.ex¥t statenent.
-- Appropriate Statenent_Kinds:

-- An_Exi t _St at ement

-- Returns El emrent _Ki nds:

-- A _Loop_St at ement

-- A_Whi | e_Loop_St at enent

-- A_For _Loop_St at enmrent

--18.21 function Return_Expression

unction Return Expression (Statenment : in Asis.Statenent)
return Asis. Expression;

-- Siatenent * Specifies the return statement to query
-- Returpsthe expression in the return statenent.

-- RetwWrns a Nil _Elenment if no expression is present.

-- Appropriate Statenent_Kinds:

-- A _Ret urn_St at enent

-- 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
-- statenent.

- - Apptopli-ate-Statenent—Kinds.
™

-- A CGoto_Statement

-- Returns Expression_Kinds:
-- An_ldentifier

unction Correspondi ng_Destinati on_St at ement
(Statement : in Asis.Statenent)
return Asis. Statenent;
-- Spatement - Specifies the goto statenment to query

-- Returns the target statenment specified by the goto,statenent.

-- Appropriate Statenent_Kinds:
-- A Cot o_St at emrent

-- Returns El erent _Ki nds:
-- A St at enent

--| AN Application Note:

--| AN

--| AN The Reference Manual allows a pragnma between a statement and a | abel attached
--]ANto it. If so, when the |abel is passed as an actual paraneter to

--|AN this query, the query returns:the statenment, but not the |label. The only way
--| AN for an application to knowithat there are any pragmas between a statenent
--]AN and its label is to get the spans of these program el enents and anal yze the
--| AN correspondi ng positions,in the source text.

--18.24 function/Called_Name

unction Calded Nanme (Statenment : in Asis.Statenent)
return Asis. Expression;
-- S} at emrent - Specifies the procedure call or entry call statement to query

-- RetwWrns the nanme of the called procedure or entry. The nanme of an entry
== f Ili ; y t ai\cb L iIC fUI LI Uf IA'\II_i IIL;C)\CL;_WII}JUIICII[ .

-- Appropriate Statement_Kinds:
-- An_Entry_Cal | _St at enent
-- A _Procedure_Cal | _St at ement

-- Returns El ement _Ki nds:
-- An_Expr essi on

188


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

©l

SO/IEC ISO/IEC 15291:1999(E)

function Corresponding_Called_Entity (Statement : in Asis.Statenent)
return Asis. Declaration;

St at ement - Specifies the procedure_call_statement or
entry_call_statement to query

Returns the declaration of the procedure or entry denoted by the call.

Retwtrns—a-Nl Elcnpent i f the.

-|prefix of the call denotes an access to a procedure inplicit
or explicit dereference,

-largument is a dispatching call,

-largument is a call to a dispatching operation of a tagged type which
is not statically determ ned.

IT procedure_prefix denotes an attribute_reference, and if the cokrgspondi ng
ajtribute is (re)defined by an attribute definition clause, an.,implenentation
i b encouraged, but not required, to return the definition of _the correspondi ng

-- subprogram whose name is used after “use” in this attribute definition
-- clagse. If an implementation cannot return such a subprogram definition, a

-- Ni

| |[Element should be returned. For an attribute reference which is not

-- (re)defined by an attribute definition clause, a Nil_Element should be returned:

-- Appropriate Statement_Kinds:

\n_Entry_Call_Statement
\_Procedure_Call_Statement

-- Retfurns Declaration_Kinds:

~|IP
~IP
~|IP
~IP
~|IP
~IP
~|IP
~IP
~|IP
~IP
~|IP
~IP
~|IP
~IP
~|IP
~IP
~|IP
~|IP

Not_A_Declaration
\_Procedure_Declaration
\_Procedure_Body_Declaration
\_Procedure_Body_Stub
f\_Procedure_Renaming_Declaration
\_Procedure_Instantiation
\_Formal_Procedure_Declaration
\n_Entry_Declaration
\_Generic_Procedure_Declaration

Implementation Permissions

An implementation may choose to return any part of multi-part
declarations and definitions. Multi-part declaration/definitions
dan occur for:

- Subprogram gpecification in package specification, package body,
and subunitS\(is separate);

- Entries in"package specification, package body, and subunits
(is separate);

- Priyate type and full type declarations;

- Incemplete type and full type declarations; and

s Deferred constant and full constant declarations.

No guarantee is made that the element will be the first part or
that the determination will be made due to any visibility rules.

An application should make its own analysis for each case based
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_statenment or

-- entry_cal |l _statement to query

-- Normalized - Specifies whether the normalized formis desired

- - Retwpns—a—list—of par anet nr_nccr\r‘i ation elonents of the call

-- Returns a Nil _Element_List if there are no paraneter_associ ation el enents.
-- Ah unnormalized list contains only explicit associations ordered as they
-- appear in the programtext. Each unnornalized association has an optional
-- fprmal _paraneter_sel ector_nane and an explicit_actual _paraneter conponentt

-- Alnormalized list contains artificial associations representing all

-- ekplicit and default associations. It has a length equal to the punber of
-- ppraneter_specification elenments of the formal _part of the

-- pprameter_and_result_profile. The order of nornalized associ athons matches
-- tpe order of paraneter_specification elenents.

-- Epch normalized association represents a one on one nappiqig of a

-- ppraneter_specification elements to the explicit or default expression.

-- Alnormalized associati on has one A _Defining_Nane conponent that denotes the
-- ppraneter_specification, and one An_Expression conpahent that is either the
-- ekplicit_actual _parameter or a defaul t_expression.

-- If the prefix of the call denotes an access tosa procedure inplicit or

-- ekplicit deference, normalized associations aré.constructed on the basis

-- of the formal _part of the paraneter_profile ffemthe correspondi ng

-- afcess_to_subprogram definition.

bt urns Ni |l _El ement for normalized associtations in the case where
he cal l ed procedure can be determ nedionly dynanically (dispatching
bl 1 s). ASI S cannot produce any neaniingful result in this case.

O —~+ 7

he exception ASIS | nappropriate Elemrent is rai sed when the procedure
Al | is an attribute reference and Is_Normalized is True.

o

>

bpr opri at e St at enent _Ki nds:
-- An_Entry_Cal | _St at enent
-- A Procedure_Cal | _St at enent

py)

bt urns El ement _Ki nds:
-- A _Par anet er ~Associ ati on

| npl enent ati\en Requirenents:
Nor mal i'zeéd associations are |s_Normalized and Is_Part_O _Inplicit.

Nor nehivzed associ ati ons provi ded by default are |s_Defaul ted_Association.
Norrel1zed associati ons are never |Is_Equal to unnormalized associations.

'
'
A0

U

IMipl enent ati on Perm ssions:

|

|
--| 1P An inplenentation may choose to always include default parameters inits
--|IP internal representation.
--]1P
--|1P An inplenmentation may al so choose to nornalize its representation
--|I1P to use defining_identifier elements rather than formal _paraneter_sel ector_nane
--| 1P elenents.
--]1P
--|IP In either case, this query will return Is_Nornalized associations even if
--| 1P Nornalized is False, and the query Call _Statenent_Paraneters_Nornalized
--|IPwll return True.
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function Accept _Entry_Index (Statenent : in Asis.Statenment)

return Asis. Expression;

-- Statenent - Specifies the accept statenent to query

-- Returns the entry index expression in the accept statenent.

-- Returns a Nil_Elerment if the statenent has no explicit entry index,

-~ A

0 0!

>

--18.29 function Accept_Parameters

1
1
0

Wo — 10 D

bpr opri ate St at enent _Ki nds:
An_Accept _St at enment

bt urns El ement _Ki nds:

Not _An_El ement
An_Expr essi on

unction Accept_Entry_Direct_Name (Statement : in Asis.Statenent)
return Asis. Nang;
at ement - Specifies the accept statenent to query
et urns the direct nane of the entry. The name f.ohlows the reserved word "accept”.

bpr opri ate St at enent _Ki nds:
An_Accept _St at ement

bt ur ns Expr essi on_Ki nds:
An_l dentifier

unction Accept_Paraneters ((Statement : in Asis.Statenent)
return Asis. Paraneter_Specification_List;

at ement - Speci fi.€s the accept statenent to query

pturns a list of pdaraneter specifications in the formal part of the accept
atenent, in their order of appearance.

et urns a N F<El enent _List if the accept_statement has no paraneters.

esul ts_of-this query may vary across ASIS i npl ementations. Sone

pl ement ati ons nornalize all multiple name paraneter specifications into an
Huirval-ent sequence of correspondi ng single name paraneter specifications.

e, ‘Ref erence Manual 3.3.1(7).

-- Appropriate Statenent_Kinds:

An_Accept _St at ement

-- Returns Decl arati on_Ki nds:

A Par anet er _Speci fication

ISO/IEC 15291:1999(E)
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function Accept_Body_Statenents (Statenent :in Asis.Statenent;
I ncl ude_Pragnmas : in Bool ean : = Fal se)
return Asis. Statenent_List;

-- Statenent - Specifies the accept statenent to query
-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns the list of statements and pragmas fromthe body of the accept
-- statement, in their order of appearance.

-- Appropriate Statement_Kinds:
-- An_Accept _St at ement

py)

bt urns El ement _Ki nds:
-- A Pragnma
-- A St at enment

--18.31 function Accept_Body_ Exception_Handlers

unction Accept_Body_Exception_Handl ers
(St at ement :in Asis.Statenent;
I ncl ude_Pragmas : in Boolean := Fal se)
return Asis. Statenent_List;

-- Sl at enent - Specifies the accept statenent te_query
hcl ude_Pragnas - Specifies whether pragmas are ™o be returned

pturns the list of exception handlers and pragnmas fromthe body of the
Ccept statenent, in their order of appearance.

)

>

bpr opri ate St at enent _Ki nds:
-- An_Accept _St at ement

py)

bt urns El ement _Ki nds:
-- A Pragma
-- An_Excepti on_Handl er

unction Corresponding_Entry (Statement : in Asis.Statenent)
return Asis. Declaration;

-- Sl at ement ~..Specifies the accept statement to query

-- Returns_the declaration of the entry accepted in this statenent.

-- Abpropri ate Statement_Kinds:
-- An_Accept _St at enent

-- Returns Declaration_Kinds:
-- An_Entry_Decl aration
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function Requeue_Entry_Nane (Statenent : in Asis.Statenment)
return Asis. Nane;

-- Statenent - Specifies the requeue statenent to query

-- Returns the name of the entry requeued by the statenent.
-- The nane follows the reserved word "requeue".

- ’A’\pr r\pri ate Stateonent _I{i nds.
-- A Requeue_St at enment
-- A _Requeue_St at enent _Wt h_Abort
-- Returns El ement _Ki nds:
-- An_Expr essi on
--18.34 function Delay_Expression
unction Del ay_Expression (Statement : in Asis.Statenent)
return Asis. Expression;
-- Spatenent - Specifies the delay statenent to query
-- Returns the expression for the duration of the del ay:
-- Appropriate Statenent_Kinds:
-- A _Del ay_Until _Statenent
-- A Del ay_Rel ati ve_St at enent
-- Returns El ement _Ki nds:
-- An_Expr essi on
--18.35 function Guard
unction Guard (Path : in.ASis. Path)
return AsiS. Expression;
-- Ppth - Specifies the.Sel ect statenent execution path to query
-- Returns the conditjonal expression guard for the path.
-- Returns a Nilew.Ebenment if there is no guard, or if the path is froma
-- t|lmed_entrylcall, a conditional _entry_call, or an asynchronous_sel ect
-- statement(where a guard is not |egal.
-- Approprivate Path_Ki nds:
-- A-Sel ect _Path
-- An_Or_Path
-- Returns El ement _Ki nds:
-- Not _An_El ement
-- An_Expr essi on
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function Aborted_Tasks (Statenent : in Asis.Statenent)
return Asis. Expression_List;

-- Statenent - Specifies the abort statenent to query

-- Returns a list of the task nanes fromthe ABORT statenent, in their order
-- of appearance.

- - Apptopli-ate-Statenent—Kinds.
™

-- An_Abort _St at ement

-- Returns El ement _Ki nds:
-- An_Expr essi on

--18.37 function Choice_Parameter_Specification

unction Choi ce_Paranet er _Specification
(Handl er : in Asis.Exception_Handl er)
return Asis.Declaration;

-- Handler - Specifies the exception handler to query

et urns the choi ce paraneter specification follow ng¥<the reserved word "when"
N the exception handl er.

-9

eturns a Nil _Elenent if there is no explicit choice paraneter.

R
-- Appropriate El ement_Ki nds:
-- An_Excepti on_Handl er

py)

bt urns Decl arati on_Ki nds:
-- Not _A Decl arati on
-- A _Choi ce_Par anet er _Speci fi cat.i‘\on

--18.38 function Exceptior:_Choices

unction Exception_Choices (Handler : in Asis.Exception_Handl er)
return Asis. El ement _List;

-- Handler - Specifives the exception handler to query
et urns a I4,st* of the 'when <choice> | <choice> elenents, in their

R
-- ofder of @ppearance. Choices are either the exception nane expression or
ap ot hers.choi ce.

>

bpropri at e El enent _Ki nds:
-- An/Excepti on_Handl er

-- Returns Expression_Kinds:
-- An_l dentifier
-- A_Sel ect ed_Conponent

-- Returns Definition_Kinds:
-- An_Ct her s_Choi ce
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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 list of statements and pragmas fromthe body of the

-- e

- A

pe)

--18.40 function Raised_Exception

ps)

--18.41 function Qualified_Expression

ception-handler o-their order of appearance
™ T Lt o

bpr opri at e El enent _Ki nds:
An_Excepti on_Handl er

et urns El enent _Ki nds:

A Pragnma
A St at enent

unction Rai sed_Exception (Statement : in Asis.Statenent)
return Asis. Expression;

atement - Specifies the raise statenent to query

et urns the expression that nanmes the rai sed exception.

eturns a Nil _Elenent if there is no explicithy nanmed exception.

bpr opri at e St at enent _Ki nds:
A_Rai se_St at enent

et ur ns Expr essi on_Ki nds:
Not _An_Expr essi on

An_l dentifier
A_Sel ect ed_Conponent

unction Qualified \Expression (Statement : in Asis.Statenent)
return Asis. Expression;
atenent < /,Specifies the code statement to query
et ur ns_the” qual i fi ed aggregate expression representing the code statenent.

bpropri at e St at enent _Ki nds:
A Code_St at enent

-- Returns Expression_Kinds:

A Qualified_Expression

ISO/IEC 15291:1999(E)
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function Is_Di spatching_Call (Call : in Asis.El ement) return Bool ean;

-- Call - Specifies the elenment to query.
-- Returns True if the controlling tag of Call is dynam cally determ ned.

-- This function shall always return Fal se when pragma Restricti ons(No_Di spatch)
-- applies.

-- Returns Fal se for any unexpected El ement.

-- Ekpected Expression_Kinds:
-- A Function_Call

-- Ekpected Statenent_Kinds:
-- A_Procedure_Cal | _St at ement
--18.43 function Is_Call_On_Dispatching_Operation
unction |s_Call_On_Di spatching_Operation (Call : in AsisCElenent)
return Bool ean;
-- Call - Specifies the elenment to query.
-- Returns True if the name or prefix of Call denotes the declaration of a
-- pfimtive operation of a tagged type.
-- Returns Fal se for any unexpected El ement.
-- Ekpected El ement _Ki nds:

-- A Function_Call
-- A_Procedure_Cal | _St at ement

end Asis. Statenents;
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-- Asis.d auses

-- This package encapsul ates a set of queries that operate on A C ause
-- elenents.

-- A _Use_Package_Cl ause - 8.4
-- A Use_Type_d ause - 8.4
-- A Wth_d ause - 10.1.2

Child elements returned by:
function C ause_Nanes

Qooommmm
A0 0 AP

unction C ause_Nanmes (Clause : in Asis. Elenent)
return Asis. Nane_Li st;

-- Returns a list of the names that appear in the.gi'ten cl ause.

-- The names in the list should be in their order)of appearance in the

-- ofiginal clauses fromthe conpilation text.

-- Results of this query may vary across ASKNS.i'npl enentati ons. Sone

-- iplementations normalize all clauses cont'aining nmultiple names

-- ipto an equival ent sequence of correspondi ng single clauses.

-- SImlarly, an inplementation may keepra name only once even though that
-- npnme can appear nore than once in-a)\clause.

-- Appropriate El enment_Kinds:

-- A_Use_Package_C ause

-- A Use_Type_d ause

-- A Wth_d ause

-- Returns Expression_Kinds:

-- An_ldentifier

-- A _Sel ect ed_Conponent

-- An_Attribut'e_Reference

B o S Y & .2 T T e T e e .
--|ER A_Represgntation_Cl ause - 13.1

B o o e O U Y T e e e e e e ..
--| ER An_Attribute_Definition_Clause - 13.3

--| ER An\Ehuner ati on_Representati on_Cl ause - 13.4

--| ERVAN At _Clause - J.7

.| CR

--]CR Child elements returned by:

--|CR function Representati on_C ause_Name

--|CR function Representation_C ause_Expression

function Representati on_Cl ause_Nanme (C ause : in Asis.C ause)
return Asis. Nane;
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-- Returns the direct_nanme expression followi ng the reserved word "for

-- Appropriate O ause_Kinds:

-- A _Representation_Cd ause
-- A_Conponent _Cl ause

-- Returns Expression_Kinds:

-- An_ldentifier

-- An_Attribute_Reference

© ISO/IEC

--19.3  function Representation_Clause Expression

unction Representation_C ause_Expression
(Clause : in Asis.Representation_C ause)
return Asis. Expression;

-- CQause - Specifies the representation_clause to query

-- Returns the expression following the reserved word “use” or the reserved
-- worlds “use at”.

-- Appropriate Representation_Clause_Kinds:
-- \n_Attribute_Definition_Clause

-- \n_Enumeration_Representation_Clause
-- \n_At_Clause

-- Returns Element_Kinds:
- \n_Expression

--|ERJA_Record_Representation_Clause - 13.5.1

--|CR|Child elements returned by:

--|CR]| function Representation_Clause_Name
--|CR]| function Mod_Clause_Expression
--|CR]| function Component_Clauses

--19.4  function Mod_Clausé’Expression

function Mod_Clause_Expression (Clause : in Asis.Representation_Clause)
return Asis.Expression;

-- Clapise - 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.

-- AppropriatesRepresentation_Clause_Kinds:
-- \_Record_Representation_Clause

-- Returns'Element_Kinds:

-- Not_An_Element
- An_Expression

--19.5  function Component_Clauses

function Component_Clauses (Clause : in Asis.Representation_Clause;
Include_Pragmas : in Boolean := False)
return Asis.Component_Clause_List;

-- Clause - Specifies the record representation clause to query
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-- Include_Pragmas - Specifies whether pragnas are to be returned

-- Returns the conponent_cl ause and pragma el enents fromthe
-- record_representation_clause, in their order of appearance.

-- Returns a Nil _Elenment_List if the record_representation_clause has no
-- conponent_cl ause or pragnma el enents.

-- Appropriate Representation_C ause_Ki nds:
-- A_Record_Representation_C ause

-- Returns El ement _Ki nds:

-- A Cl ause

-- A Pragma

-- Returns C ause_Ki nds:

-- A _Conponent _d ause

= I R LR EEE TP P PP P RREER SRR -
--| ER A Conponent _Cl ause - 13.5.1

--|CR

--|CR Child el ements returned by:

--|CR function Representation_C ause_Nane
--|CR function Conponent _Cl ause_Position
--|CR functi on Conponent _C ause_Range

unction Conponent_Cl ause_Position (Clause : in Asi&, Conponent _Cl ause)
return Asis. EXpression;

-- CQause - Specifies the conmponent_clause to guery

-- Returns the position expression for the cogponent_cl ause.

-- Appropriate C ause_Kinds:
-- A_Conponent _C ause

-- Returns El erent _Ki nds:
-- An_Expressi on

unction Conponent._Chause_Range (Cl ause : in Asis. Conponent_Cl ause)
return Asis. Discrete_Range;

-- Returns the)first_bit .. last_bit range for the conponent_cl ause.

-- Approprijate C ause_Kinds:
-- A”Conponent _Cl ause

-- Returns Discrete_Range_Kinds:
-- A Discrete_Sinpl e_Expressi on_Range

end Asis. d auses;

199


https://iecnorm.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
-- Elements. |t assumes no know edge of the existence, |ocation, or form of
-- the programtext.

-- The text of a programconsists of the texts of one or nore conpilations.
-- The text of each conpilation is a sequence of separate |exical elenents.
-- Epch lexical element is either a delimter, an identifier (which can be a
-- rpserved word), a nuneric literal, a character literal, a string literal,
-- blank space, or a comment.

-- Epch ASIS Element has a text image whose value is the series of characters
-- cpntained by the text span of the Element. The text span covers al INthe
-- cparacters fromthe first character of the Element through the |ast

-- cparacter of the Elenment over sonme range of lines.

-- General Usage Rul es:

-- L|ne lists can be indexed to obtain individual lines. The“bounds of each
-- ||st correspond to the lines with those same nunbers from the conpilation
-- tpxt.

he programtext cannot be |ocated or retrieved forvany reason such as

-- Ahy Asis.Text query may raise ASIS Failed with a Status of Text_Error if
t
renam ng, deletion, corruption, or noving of the text.

-- Ah Ada text /ine abstraction (a private‘type).

-- Used to represent text fragments f«loma conpilation.
-- ABIS Lines are representations of\ythe conpilation text.
-- Tpis shall be supported by all ASIS inplenentations.

ype Line is private;
Ni | _Line : constant Line;
unction "=" (Left~\"in Line;
Ri-ght/ : in Line)
Return Bool ean is abstract;

-- Nl _Line issthe value of an uninitialized Line object.

-- Ll neM\unmber is a numeric subtype that allows each ASIS inplenentation to place
-- constraints on the upper bound for Line_List elements and conpilation unit size.

-- The upper bound of Line_Nunmber (Maxi mum Line_Nunber) is the only
-- allowed variation for these declarations.

-- Line_Number = 0 is reserved to act as an "invalid" Line_Nunmber value. No
-- unit text line will ever have a Line_Nunber of zero.

-- Line shall be an undiscrimnated private type, or, shall be derived froman
-- undiscrimnated private type. |t can be declared as a new type or as a

-- subtype of an existing type.
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Maxi mum _Li ne_Nunber : constant ASIS Natural :=
| npl enent at i on_Defi ned_| nt eger _Const ant ;

subtype Line_Number is ASIS_Natural range O .. Maxinum_ Li ne_Nunber;

subtype Line_Nunber_Positive is Line_Nunber range 1 .. Maxi mum Li ne_Nunber;

ype Line_List is array (Line_Nunber_Positive range <>) of Line;
Ni | _Line_List : constant Line_List;

haracter _Position is a nuneric subtype that allows each ASIS i nplenentation to
ace constraints on the upper bound for Character_Position andfer/ conpilation
hit line I engths.

[=h=Ne)

he upper bound of Character_Position (Maxi mum Li ne_Length)- ‘s’ the
hl'y allowed variation for these declarations.

o —

haracter _Position = 0 is reserved to act as an "inval i(df
haracter _Position value. No unit text line will ever have a character in
bsi tion zero.

'S 00

Vexi mum Li ne_Length : constant ASIS Natural,.'=
| npl enent at i on_Defi ned_| nt eger _Const ant;

Eubt ype Character_Position is ASIS Natural range 0 .. Maxi mum Li ne_Lengt h;

subt ype Character_Position_Pgsitive is
Character_Position range~l .. MaxinumLine_Length;

Span is a single text position that is identified by a line nunber and a col um
nhnber representing the text’s position within the conpilation unit.

he text of\@an el enent can span one or nore lines. The textual Span of an
ement identifies the | ower and upper bound of a span of text positions.

D -

Spans(and positions give client tools the option of accessing conpilation
uhi £ stext through the queries provided by this package, or, to access
thestext directly through the original conpilation unit text file. Type span
faciTritates the capture of conmenis before or arter an el enment.

Note: The original conpilation unit text may or may not have existed in a
"file", and any such file may or may not still exist. Reference Manual 10.1
specifies that the text of a conpilation unit is subnitted 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.

ISO/IEC 15291:1999(E)
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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;

© ISO/IEC

Ni | _Span : constant Span := (First_Line => 1,
First_Colum => 1,
Last _Li ne = 0,
Last_Colum => 0);
--20.8 function First_Line_Number
unction First_Line_Nunber (Elenment : in Asis.Elenent)

-- Element - Specifies the elenment to query

-- Returns the first line nunber on which the text of the el ement resides.

-- Returns 0 if not |s_Text_Avail abl e(El ement).

--| AN Application Note:

-- ] AN

--| AN The line nunber recorded for a particular elenment mayyor may not match the

--| AN "true" line nunber of the programtext for that element if the Ada environnent
--] AN and the local text editors do not agree on the definition of "line". For

--| AN exanpl e, the Reference Manual states that anycsoceurrence of an Ascii.Cr characts
--]AN is to be treated as one or nore end-of-linesoceurrences. On nobst Unix systens,
--]AN the editors do not treat a carriage return ds*being an end-of-line character.
--] AN

--]| AN Ada treats all of the follow ng as end-of,-line characters: Ascii.Cr,

--| AN Ascii.Lf, Ascii.Ff, Ascii.Vt. It isuprvto the conpilation systemto

--| AN det erm ne whet her sequences of these characters causes one, or nore,

--] AN end-of -1ine occurrences. Be warnedy*if the Ada environnment and the

--| AN systemeditor (or any other |inésgounting program do not use the sane

--] AN end-of -1ine conventions, then the |ine nunbers reported by ASIS may not

--| AN match those reported by those other programns.

--20.9  function Last_iine_Number

bt urns the)last |ine nunber on which the text of the el ement resides.

et urns)0 if not Is_Text_Avail abl e( El enent).

return Line_Nunber;

unction Last_Li ne_Nurmber (Element : in Asis.Elenent)
return Line_Nunber;

ement - Specifies the element to query

=

function El ement_Span (Element : in Asis.Elenent)

return Span;

-- Element - Specifies the elenment to query

-- Returns the span of the given el enent.

-- Returns a Nil_Span if the text of a Conpilation_Unit (Conpilation) cannot be
-- located for any reason.

202


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

© ISO/IEC

AN Application Note:

AN

AN For this query, Elenent is only a neans to access the

AN Conpil ation_Unit (Conpilation), the availability of the text of this El enent
AN itself is irrelevant to the result of the query.

function Conpilation_Unit_Span (Element : in Asis.Elenent)
return Span;

-- Element - Specifies the elenment to query
-- Returns the span of the text conprising the enclosing conpilation unit of
-- tpe given elenent.
-- Returns a Nil_Span if the text of a Conpilation_Unit (Conpilation) canpnaot, be
-- | pcated for any reason.
--| AN Application Note:
--| AN
--| AN For this query, Element is only a neans to access the
--| AN Conpilation_Unit (Conpilation), the availability of the_tlext of this El enment
--|AN itself is irrelevant to the result of the query.
--20.12 function Compilation_Span
unction Conpilation_Span (Element : in Asis.ENenent)

return Span;
-- EJement - Specifies the elenment to query
-- Returns the span of the text conpri.sing the conpilation to which the
-- e|lenment belongs. The text span may\‘tnclude one or nore conpilation units.
-- Returns a Nil_Span if not |s_Text” Avail abl e(El ement).
--20.13 function Is_Nil

unction Is_Ni| (R'ght : in Line)
[€turn Bool ean;

-- Rl ght - Specifies the line to check
-- Returns_True if the argument is the Nil_Line.
-- AlLime-froma Line_List obtained fromany of the Lines functions
-- W NSrot be Is_Nil even if it has a length of zero.

function Is_Nil (Right : in Line_List)
return Bool ean;

Ri ght - Specifies the line list to check

Returns True if the argunent has a ’'Length of zero.

ISO/IEC 15291:1999(E)
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function Is_Nil (Right : in Span)
return Bool ean;

-- Returns True if the argument has a Nil_Span.
-- 20716 functiomts_Equat

unction |s_Equal (Left : in Line;
Right : in Line) return Bool ean;

-- Lpft - Specifies the first of the two |lines
ght - Specifies the second of the two |ines

R
-- Returns True if the two |lines enconpass the same text (have thedsanme Span
ahd are fromthe sanme conpilation).

--20.17 function Is_ldentical
unction |s_ldentical (Left : in Line;
Right : in Line) return Bgolean;
-- Lpft - Specifies the first of the two |ines

ght - Specifies the second of the two_ldnes

R
-- Returns True if the two |ines enconpass, the same text (have the sanme Span
ahd are fromthe same conpilation) andhare fromthe same Context.

unction Length (The_Lifiej)? in Line) return Character_Position;

-- Tpe_Line - Specifines the line to query
-- Returns the |ength of the line.

-- Rpises AS|I Sshnappropriate_Line if Is_Nil (The_Line).

unctron Lines (Element © 1n Asis.Elenment) return Line_LIsSt;

-- Element - Specifies the element to query
-- Returns a list of lines covering the span of the given program el ement.

-- Returns a Nil_Span if the text of a Conpilation containing a given
-- Elenment cannot be |located for any reason.

-- Line lists can be indexed to obtain individual lines. The bounds of each
-- list correspond to the lines with those same nunbers in the conpilation
-- text.
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-- The first Line of the result contains text fromthe conpilation starting at
-- the First_Line/First_Colum of Element’s Span. The last Line of the result
-- contains text fromthe conpilation ending at the Last_Line/Last_Col um of
-- the Element’s Span. Text before or after those linmts is not reflected

-- in the returned |ist.

--| AN Application Note:
--| AN
--| AN For this query, Element is only a neans to access the

--| AN Conpilation_Unit (Conpilation), the availability of the text of this El enent
--|AN itself is irrelevant to the result of the query.

--2020  function lines

unction Lines (Element : in Asis.Elenent;
The_Span : in Span) return Line_List;

-- Element - Specifies the element to query

-- The_Span - Specifies the textual span to return

-- Returns a list of lines covering the given span fromthe conpil atioh

-- cpntaining the given program el ement.

-- Returns a Nil_Span if the text of a Conpilation containing_.a _given

-- E|enment cannot be |located for any reason.

-- This operation can be used to access lines fromtext outside the span of an
-- e|lement, but still within the conpilation. For exanple, |ines containing
-- pfeceding comments or |ines between two el ements.

-- L|ne lists can be indexed to obtain individual Jlines. The bounds of each
-- I|st correspond to the lines with those same, nurbers in the conpilation

-- tpxt.

-- The first Line of the result contains tex{“fromthe conpilation starting at
-- || ne Span.First_Line and colum Span. Fiyst_Colum. The last Line of the

-- rpsult contains text fromthe conpil ation ending at |ine Span.Last_Line and
-- cplum Span. Last_Colum. Text befare€/or after those linmts is not

-- reflected in the returned list.

Rhi ses ASIS_ | nappropriate_Line_Nunber if Is_N| (The_Span). |If The_Span defines
-- aJline whose nunmber is outsi@de the range of text lines that can be accessed

t prough the El ement, the  iwmplenentation is encouraged, but not required to

rpi se ASI S_| nappropri at e\Liine_Nunber.

N Application Note:
N

N Conpi |l ation_Unit (Conpilation), the availability of the text of this El enent

| A
| A
--| AN For this query;“Element is only a neans to access the
| A
|AN itself is<nrelevant to the result of the query.
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function Lines (El enment :in Asis. Elenent;
First _Line : in Line_Nunmber_ Positive;
Last _Line : in Line_Nunber) return Line_List;
-- El enment - Specifies the element to query
-- First_Line - Specifies the first line to return
-- Last_Line - Specifies the last line to return
:: Retwtns—atist—of Lines r‘n\/nrinc tho full toxt for ecach of tho indicated
-- I|nes fromthe conpilation containing the given element. This operation
-- cpn be used to access lines fromtext outside the span of an el ement, but
-- still within the conpilation.

-- Returns a Nil_Span if the text of a Conpilation containing a given
-- E|lement cannot be |ocated for any reason.
ne lists can be indexed to obtain individual lines. The bounds ofpé&ach

'
'
—

st correspond to the lines with those same nunbers in the conpilation text

hrough the Elenent, the inplenentation is encouraged, but_not)required to
hi se ASI S_| nappropri ate_Li ne_Nunber.

R
-- aJline whose nunber is outside the range of text lines that can“be accessed
t
r
| AN Application Note:
| AN
--| AN For this query, Element is only a neans to access\the
| A
| A

N itself is irrelevant to the result of the query.

-- Returns the string used as the 'defimter separating individual |ines of
-- tpxt within the programtext Nirage of an element. It is also used as the
-- dplimter separating individual |ines of strings returned by Debug_| mage.

unction El enent—l mage (Element : in Asis.Element) return Program Text;

ement -(Specifies the element to query

bap’ ,ner e than one line, in which case the programtext returned by the
ncti'on Delimter_| nage separates the individual lines. The bounds on

=
-- Returpsa programtext inmage of the element. The inmage of an el ement can
s
f
t

hi ses ASI S_| nappropriate_Line_Nunber if the span is nil. If the/span defines

N Conpi l ati on_Unit (Conpilation), the avail abilibyvof the text of this El enent

’ : 4 Ak A L
e rcruricu ygroygrdiilt AL vdadlh uc alrc L. .1\, NTS d5 T dalryt dos TIettssdly.

-- Returns a null string if not |s_Text_Avail abl e(El ement).

-- |If an Element’s Span begins at columm position P, the returned programtext wll
-- be padded at the beginning with P-1 white space characters (Ascii.’ ' or Ascii.H).
-- The first character of the Element’s image will thus begin at character P of the

-- returned programtext. Due to the possible presence of Ascii.H characters,

t he

-- "colum" position of characters within the image might not be the same as their

-- print-columm positions when the image is displayed on a screen or printed.

-- NOTE: The image of a large el enment can exceed the range of ProgramText. In this

-- case, the exception ASIS Failed is raised with a Status of Capacity_Error.
-- Use the Lines function to operate on the inmage of |large el enments.
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function Line_Inmage (The_Line : in Line) return Program Text;

-- The_Line - Specifies the line to query

-- Returns a programtext image of the line. The inage of a single |exical
-- element can be sliced fromthe returned value using the first and | ast
-- colum character positions fromthe Span of the Elenent. The bounds on the

-- 1 eti-hed-program-text—are1 Lenath{line)
LAERE) g 7

the Line is the first line fromthe Lines result for an Element, it can
epresent only a portion of a line fromthe original conpilation. |[If the
ban began at character position P, the first Line of it's Lines
esult is padded at the beginning with P-1 white space characters
Ascii.’ ' or Ascii.H). The first character of the inmage wll
hus begin at character P of the programtext for the first Line. Due'to the
bssi bl e presence of Ascii.H characters, the "colum" position of
haracters within the i mage may not be the same as their print-colum
psi tions when the inage is displayed or printed.

mlarly, if the Line is the last line fromthe Lines result.for an
ement, it may represent only a portion of a line fromthe ‘original
bnpi | ation. The programtext image of such a Line is shorter than the
ne fromconpilation and will contain only the initial ¢portion of

hat |ine.

'
'
~—omuw TOT —~+—~"0n = —

py)

hi ses ASIS_ | nappropriate_Line if Is_Ni| (The_Line):

unction Non_Conment _| mage (The_Line : “\h Line) return Program Text;

he_Li ne - Specifies the line to query

T
-- Returns a programtext inmage of\a Line up to, but excluding, any comment
appearing in that Line.

-- Tpe value returned is thé same as that returned by the Inmage function,

-- ekcept that any hyphens, (*<-") that start a comment, and any characters

-- tpat follow those hyphens, are dropped.

-- Tpe bounds on the returned programtext are 1..N, where Nis one less than the
-- cplum of any hyphens ("--") that start a comment on the |ine.

-- Rnises AS|I S nappropriate_Line if Is_N| (The_Line).

: ; i — : — B =
urct mourm Lonmelit _riayc (T1e_LTrTie . T LrTe) reeuritt Froyrdaill_TTCAL,

-- The_Line - Specifies the line to query

-- Returns a programtext image of any comment on that |ine, excluding any
-- lexical elenments preceding the comment.

-- The value returned is the same as that returned by the Inmage function,

-- except that any programtext prior to the two adjacent hyphens ("--") which start
-- a coment is replaced by an equal nunber of spaces. |f the hyphens began in

-- colum P of the Line, they will also begin in character position P of the

-- returned programtext.
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-- Anull string is returned if the line has no comment.
-- The bounds of the programtext are 1..N, where Nis as |large as necessary.
-- Raises ASIS Inappropriate_Line if Is_N| (The_Line).

function Is_Text_Available (Elenent : in Asis.Elenent) return Bool ean;

Returns True if the inplenmentation can return a valid text inmge for the
-- g|ven elenent.
R
|

et urns Fal se for any Element that Is_Nil, Is_Part_O _Inplicit, or
5 _Part _OF _I nstance.

-- Returns False if the text of the elenent cannot be | ocated for any reason
spich as renam ng, deletion, or noving of text.

IR I npl enent ati on Requirenents:
IR
IR An inplenentation shall nmake text available for all explilcit el ements.

unction Debug_l mage (The_Line : in Line) return{ Wde_String;

-- Tpe_Line - Specifies the line to convert

-- Returns a string value containing inplementation-defined debug
hf ormation associated with the |ine.

he return val ue uses Asis.Text.Delimter_Inage to separate the lines
multi-line results. The return value does not end with
5i s. Text. Del i miter_I nage.

hese val ues are intended for)two purposes. They are suitable for
hclusion in problemreports sent to the ASIS inplenentor. They can

e presuned to contain jnfornation useful when debuggi ng the

(ol enentation itsel f4\ They are also suitable for use by the ASIS

pbpl i cati on when printi'ng sinple application debuggi ng nessages during
bpl i cation developnent. They are intended to be, to sone worthwhile
bgree, intelligible to the user.

op YT~ PO o

privpte
ypel(Lihe is (Inplenmentation_Defined);
Ni {/Li'ne : constant Line := Inplenentation_Defined;
Ni NLine 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

-- environment is unchanged.

Thi s package encapsul ates a set of operations and queries that inplenent
the ASIS Id abstraction. An Id is a way of identifying a particul ar

-- Element, froma particular Conpilation_Unit, froma particular Context.
IPs can be witten to files. Ids can be read fromfiles and converted into
ap Element value with the use of a suitable open Context.

-- Tphe Ada elenent |d abstraction (a private type).

-- The Id type is a distinct abstract type representing pernanent "nanmes"
tphat correspond to specific El enment val ues.

-- These nanes can be witten to files, retrieved at a ater tine, and
-- cpnverted to El enment val ues.

ABIS Ids are a nmeans of identifying particul ar (El'ement val ues obtai ned from

-- a|particular physical conpilation unit. |ds arfe "relative names". Each Id
vhlue is valid (is usable, nakes sense, can he interpreted) only in the
cpntext of an appropriate open ASIS Context;

-- |If shall be an undiscrimnated private .type, or, shall be derived from an
-- updiscrimnated private type. |t shall“be declared as a new type or as a
-- spbtype of an existing type.

ype Id is private;
Ni|l _Id : constant Id;

unction "=" (Left : if hd;
Right : inld)
Ret ur,n\"Bool ean i s abstract;

--21.2 function Hash

unct isemsHash (The_ld : in |d) return Asis.ASI S |nteger;
-- 213 function <"
function "<" (Left inld,
Ri ght in 1d) return Bool ean;

function ">" (Left : in
Right : in
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function Is_Nil (Rght : in Id) return Bool ean;

fpnction Is_Equal (Left : in Id;
Right : in Id) return Bool ean;
-- Lpft - Specifies the left Id to conpare
-- Rl ght - Specifies the right Id to conpare
-- Returns True if Left and Right represent the sanme physical |Id, fromthe
-- sphme physical conpilation unit. The two |Ids convert
-- tp Is_ldentical Elenments when converted with the same open ASI'S,€0ntext.

unction Create_|d (Element : in Asis.Element) refuyn |d;

ement - Specifies any El ement val ue whose | d\irS desired

E
Returns a unique Id value corresponding tolthis Elenent, fromthe
-- cprrespondi ng Encl osi ng_Conpi |l ati on_Uni t'and the correspondi ng
Ehcl osi ng_Context. The Id value will not”be equal ("=") to the Id value
fpr any other Element value unless thestwo Elements are Is_ldentical.

| _Idis returned for a Ni|l_Elenent.

N
-- Al Element_Kinds are appropriate.

unction Create Elenment (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_Context - Specifies the Context containing the Element with this Id

-- Returns the Elenment value corresponding to The_lId. The_ld shall
-- chrrespond to an Flenent available froma Conpilation Unit contained by

-- (referencible through) The_Context.

-- Raises ASIS |nappropriate_Elenment if the Element value is not available

-- though The_Context. The Status is Value_Error and the Diagnosis

-- string will attenpt to indicate the reason for the failure. (e.g., "Unit is
-- inconsistent”, "No such unit", "Element is inconsistent (Unit inconsistent)",
-- etc.)
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function Debug_lmage (The_Id : in Id) return Wde_String;

Returns a string val ue containing inplenentation-defined debug
i nformation associated with the Id.

The return val ue uses Asis.Text.Delimter_Image to separate the |ines

mdti-line results The return value does not end with

5i s. Text. Del i miter_I mage.

hese values are intended for two purposes. They are suitable for
hclusion in problemreports sent to the ASIS inplenentor. They can

b presuned to contain informati on useful when debugging the

(pl enentation itself. They are also suitable for use by the ASIS

ppl i cation when printing sinple application debuggi ng nessages during
bpl i cati on devel opnent. They are intended to be, to sone worthwhilge
bgree, intelligible to the user.

Q0 —TT T o > O

vhat e

ype Id is (Inplementation_Defined);
Ni | _Id : constant Id := Inplenentation_Defined;

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

== rJltﬂb: c_%ta Otl <canmy T C'JI COCII:I Ily A dﬂtﬂ Vﬂ: ucT Uf thﬂt ty'JC.

-- Ah application can wite data, using the Asis.Data_Deconposition. Portabl e_Transfer
-- ppckage to an external mediumfor later retrieval by another application. The

-- spcond application reads that data and then uses this package to convert that“\data
-- ipto useful information. Sinple discrete scalar types can be converted

-- d|rectly into useful information. Conposite types, such as records and-afrays,

-- spall first be broken into their various discrimnants and conponent s¢

data streamrepresenting a record val ue can be deconposed into a-group

di scrimnant and conponent data streans by extracting those streans from
he record’s data stream This extraction is perforned by apphying any of
he Record_Conponents which describe the discrimnants and cenponents of

he record type. Each discrininant and each conponent of a record type is
pscri bed by a Record_Conponent value. Each val ue encapsulates the

hf or mati on needed, by the inplenentation, to efficientlly extract the
5sociated field froma data streamrepresenting a recard val ue of the
brrect type.

:
o —Q~~~0%

-- Aldata streamrepresenting an array val ue can be{deconposed into a group of
-- cpnponent data streans by extracting those streans fromthe array’s data
-- sfream This extraction is performed by appl ying the single

-- Afray_Conponent which describes the conponent's”of the array type. One

-- Array_Conmponent value is used to describe aljl array conponents. The value
-- epcapsul ates the informati on needed, bysthe inplenmentation, to efficiently
-- ektract any of the array conponents.

-- Absunptions and Limitations of this\Fnterface:

QD

The data streamis appropriat'efor the ASIS host machine. For exanple,
-- the inplementation of this(interface will not need to worry about

-- byte flipping or reorderithg of bits caused by novenent of data between
-- machi ne architectures,

-- b) Records, arrays, and their conponents may be packed.

-- c) Records, array (€omponents, enunerations, and scal ar types may have
-- representation and | ength clauses applied to them This includes scalar
-- types used as“wecord discrimnants and array indices.

-- d) This speCification supports two of the three type nodel s di scussed
-- bel ow.( "Wbdel s A and B are supported. Mdel Cis not supported.

-- 1) /Siopl 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
- UICI. <1 Ili IICUI VVi L :IUUI. reyal u' U CUTISTT c\i LLLYRS FUI Cl\allp: C.

-- type Static_Record is

-- record

-- F1, F2 : Natural;

-- c1 : Wde_Character;

-- Al : Wde_String (1..5);

-- end record;

-- type Static_Discrimnated (X : Boolean) is

-- record
-- F1, F2 : Natural;
-- C1 : Wde_Character;

-- end record;
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-- type Static_Array is array (Integer range 1 .. 100) of Bool ean;
-- type Static_Enum is (One, Two, Three);

-- type Static_Integer is range 1 .. 512;

-- type Static_Fl oat is digits 15 range -100.0 .. 100.0;

-- type Static_Fixed is delta 0.1 range -100.0 .. 100.0;

-- 2) Sinple "dynanmic" types contain one or nore conponents or attributes
-- whose size, position, or value depends on the value of one or nore
-- constraints conputed at execution tine. This neans that the size,

-- position, or nunber of conponents within the data type cannot be

-- determ ned wi thout reference to constraint val ues.

-- Records contai ni ng conponents, whose size depends on discrininants

-- Of—THNe Tecord, cam pg nandied because the dr scrimmants tor a record
-- value are fully specified by the data stream form of the record val ue.
-- For exanpl e:

-- type Dynamic_Length (Length : Natural) is
-- record

-- S1 : Wde_String (1 .. Length);
-- end record;

-- type Dynami c_Variant (Wen : Boolean) is
-- record

-- case Wen is

-- when True =>

-- Cl : Wde_Character;

-- when Fal se =>

-- nul | ;

-- end case;

-- end record,;

-- Arrays with an unconstrai ned subtype, whose/' Length, ’'First, and ’Last
-- depend on dynam c index constraints, cambe 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 4*. | + 10) of Bool ean;

-- type Heap_Array is array (lnteger range <>) of Bool ean;

-- type Access_Array iscaccess Heap_Array;
-- X : Access_Array »f new Heap_Array (1 .. 100);

-- 3) Conplex, externally~"discrimnated" records, contain one or nore

-- conponents whose si‘zeé or position depends on the value of one or nore
-- non-static external values (values not stored within instances of the
-- type) at executdon tine. The size for a value of the type cannot be
-- determ ned wi thout reference to these external values, whose runtine
-- val ues are/ not known to the ASIS Context and cannot be automatically
-- recor dedyby~t he Asis. Data_Deconposition. Portabl e_Transfer generics.

-- For exanpl‘e:

-- N)¥ Natural := Function_Call();

- decl are

-- type Conplex is

-- record

-- ST . wde_string (L .. N,
-- end record;

-- begi n

-- end;””

-- Ceneral Usage Rul es:

-- Al operations in this package will attenpt to detect the use of invalid
-- data streans. A data streamis "invalid" if an operation determi nes that
-- the streamcoul d not possibly represent a value of the expected variety.
-- Possible errors are: streamis of incorrect |ength, streamcontains bit

-- patterns which are illegal, etc. The exception ASIS | nappropriate_El emrent
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-- is raised in these cases. The Status value is Data Error. The

-- Diagnosis string will indicate the kind of error detected.

-- Al inplementations will handle arrays with a mni numof 16 di nensions,
-- or the nunber of dinmensions allowed by their conpiler, whichever is

-- smaller.

-- Type Record_Conponent describes one discrimnant or conponent of a record type.

-- Inmplementation is highly inplenmentation dependent. The "=" operator is not

aninoful betvween Record Component—values unless one of themis the
r

| _Record_Conponent val ue.

record type describes conposite val ues which contain zero or nore
scrimnant and conponent fields. A Record_Type_ Definition can be queried
b obtain a list of Record_Conponents. Each Record_Conponent contains the
hf or mati on necessary to extract one discrimnant or conponent field of _the
ecor d.

S —~o» Z3

ecor d_Conponents are intended for use with data stream extraction
berations. An extraction operation is perforned using a Record, Cofrponent,
N conjunction with a data streamrepresenting a value of the record type.
he record data streamcontains data for all fields of the recoerd. The
esult is an extracted data streamrepresenting just the vallue of the one
eld. Record_Conponents are inplenmented so as to allow f'er) effici ent
traction of field val ues.

®+*=4—0

N extracted field data streamis suitable for all uses.” If the fieldis a
Cal ar type, it can be converted directly into usefolvinfornmation. If the
eld is, in turn, another conposite value, it cahbe further deconposed
hto its own conponent val ues.

- = >

here are two ways to obtain the Record_Conponents or the Array_Conponent
beded to further deconpose an enbedded composite field. First, if the

pe of the field is known, the type defivnirfion can be directly queried to
bt ai N t he Record_Conponents or the Array-Conponent that describe its
hternal structure. Second, the Record®Conponent used to extract the field
bn be queried to obtain the sane Record_Conponents or the sane
ray_Conponent. Both nethods retwurn identical infornation.

hi s kind of nested deconposition can be carried to any required |evel.

ecor d_Conponent s becone ,inval i d when the Context, from which they

iginate, is closed. ALl JRecord_Conponents are obtained by referencing a)

h El enent, which has_an associ ated Context, b) another Record_Conponent,
c) an Array_Compaonent. Utimately, all conponent values originate from

A Type_Definiti on~E'ement; that El ement determ nes their Context of

igin.

owoMOm o PO—O~*S o

ype Record)Conponent is private;
Ni | _Record,‘Conponent : constant Record_Conponent;

unct+on "=" (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;

214


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

© ISO/IEC ISO/IEC 15291:1999(E)

-- Type Array_Conponent describes the conponents of an array valued field for a record
-- type.

-- Inmplementation is highly inplementor dependent. The "=" operator is not

-- meani ngful between Array_Conponent val ues unless one of themis the

-- NI _Array_Conponent val ue.

-- An array type describes conposite val ues which contain zero or nore indexed
-- conponents. Both An_Unconstrai ned_Array_Definition or
-- A Constrained_Array_Definition can be queried to obtain a single

rav. _Conponent The Arrav Conponent-—contains-—the infornation necessaryv to
Y

A
-- ektract any arbitrary conponent of the array.

-- Array_Conmponents are intended for use with data stream extraction

-- operations. An extraction operation is performed using an Array_Conponent,
-- ip conjunction with a data streamrepresenting a value of the array type.
-- The array data streamcontains data for all conponents of the array. The
-- rpsult is an extracted data streamrepresenting just the value of thesone
-- cpnponent. Array_Conponents are inplenmented so as to allow for effigi'ent
-- ektraction of array conponent val ues.

-- Ah extracted conmponent data streamis suitable for all uses. [|&/the

-- cpnponent is a scalar type, it can be converted directly into. useful

-- ipformation. |f the conmponent is, in turn, another conposit'e value, it can
-- bp further deconposed into its own conponent val ues.

-- There are two ways to obtain the Record_Conponents or the' Array_Conponent
-- ngeded to further deconpose an enbedded conposite cofiponent. First, if the
-- type of the conponent is known, the type definition~can be directly queried
-- tp obtain the Record_Conponents or the Array_Conponent that describe its

-- ipternal structure. Second, the Array_Conponent used to extract the

-- cpnponent can be queried to obtain the same Recerd_Conponents or the sane
-- Afray_Conponent. Both nethods return identiéal information.

-- This kind of nested deconposition can beXcarried to any required |evel.

-- Array_Conponents becone invalid when_tle Context, from which they

-- ofiginate, is closed. Al Record_Conponents are obtained by referencing a)
-- ap Elenment, which has an associ at ed\ Context, b) a Record_Conponent, or c)
-- apother Array_Component. Utinately, all conponent values originate froma
-- Al Type_Definition Elenment; that “El ement determnes their Context of origin.

ype Array_Conponent isiprivate;
Ni | _Array_Conponent : constant Array_Conponent;

unction "=" (Left~\" in Array_Conponent;
Ri-ght” : in Array_Conponent)
Return Bool ean is abstract;

--22.4  <type Array_Component_List

ype 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;

ype Array_Conponent _Iterator is private;

Ni | _Array_Conponent _Iterator : constant Array_Conpaonhent_|terator;

brt abl e_Data represents an ordered "stream” of data val ues.

he portable representation for application data is an array of data

bl ues. This portable data representation is guaranteed to be valid when
itten, and |l ater read, on the sare"nachine architecture, using the sane
pl enentor’s conpiler and runtipe system Portability of the data

bl ues, across inplenentations ‘and architectures, is not guaranteed.

bne i npl enentors nay be abl ét.o provide data val ues which are portable
Cross a | arger subset of {heir supported nachine architectures.

DN —Ts<4H T

bne of the probl ens encountered when changing architectures are: bit
der, byte order, fl®ating point representation, and alignnent
bnstraints. Sone_.of“t'he probl ens encountered when changi ng runtine
stems or inplenentations are: type representation, optinization,
bcord paddi ng, ‘and other 1/0O subsysteminpl enentation variations.

X
- 0wooWw

-- The nature of\these data values is deliberately unspecified. An

-- iplementor il | choose a data value type that is suitable for the

-- ekpected uses of these arrays and data values. Arrays and data

-- vpl ues have these uses:

-- a) Array values are used in conjunction with the

-- ASi s. Data Deconposition interface. The data value type shoul d be

-- readi |y deconposabl e, by that package, so that array and record

-- conponents can be efficiently extracted froma data streamrepresented
-- by this array type. The efficiency of that interface is a priority.
-- b) The data value type is read and witten by applications. It

-- shoul d have a size that makes efficient |/O possible. Applications can
-- be expected to performI1/Oin any or all of these ways:

-- 1) Ada. Sequential _lo or Ada.Direct_lo could be used to read or wite
-- t hese val ues.

-- 2) Individual values may be placed inside other types and those types
-- may be read or witten.
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3) The 'Address of a data value, plus the ’'Size of the data val ue
type, may be used to performlow | evel system|/QO Note: This
requires the 'Size of the type and the 'Size of a variable of that
type to be the sane for sone inplenentations.

4) Individual values nmay be passed through Unchecked_Conversion in
order to obtain a different value type, of the sane ’'Size, suitable
for use with sone user 1/O facility. This usage is non-portable
across inpl ementations.

) Array values are read and witten by applications. The data val ue
type shoul d have a size that nakes efficient 1/0O possible.
Applications can be expected to performI|1/Oin any or all of these ways:

conétrai ned array subtypé.

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 "padding" (e:g.,
groups of five 6-bit values packed into 32-bit words with/2%bits
of padding every 5 elenents).

4) Array val ues nmay be passed through Unchecked_Conversion-i n order to
obtain an array value, with a different value type,\suitable for
use with some user |/Ofacility. This usage is noh-portable across
i npl ement ati ons.

he data val ue type shoul d be chosen so that the '‘Address of the first

ray data value is also the 'Address of the first Storage unit containing
ray data. This is especially necessary for target architectures where
he "bit" instructions address bits in the oppoasite direction as that used
normal machi ne nmenory (or array conponent)“indexing. A recommended

5i ze is System Storage_Unit (or a multiplelof that size).

pl enent ati ons that do not support Unchecked_Conversion of array val ues,
whi ch do not guarantee that Unchecked_Conversion of array values wll
ways "do the right thing" (conventionly the data, and not the dope vector
hf or mati on), shoul d provide warnings in their ASIS docunentation that

bt ai | possi bl e consequences andwwor k- ar ounds.

he index range for the Portlabl e_Data type shall be a nuneric type whose
bnge i s | arge enough togenconpass the Portable_Data representation for all
Dssi bl e runtine data vales.

| conversion interfaces always return Portable_Data array values with a
First of one (1).

-- The Portabl e_Val ue type may be inplenented in any way
W

hat soever. _“It\'need not be a nuneric type.

ype Rortable_Value is (Inplenentation_Defined);

subtype 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);

ISO/IEC 15291:1999(E)
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-- Type_Model _Ki nds

-- Each Type_Definition fits into one of three type nodels.

type Type_Model _Kinds is (A _Sinple_Static_Mdel,
A_Si npl e_Dynani c_Model ,
A_Conpl ex_Dynani c_Model ,
Not _A Type_Mbdel ); -- Nl argunents

© ISO/IEC

--22.9  function Type_Model_Kind

unction Type_Moddel _Kind (Type_Definition : in Asis.Type_Definition)
return Type_Mbdel _Ki nds;

unction Type_Moddel _Ki nd (Conponent : in Record_Conponent)
return Type_Mdel _Ki nds;

unction Type_Moddel _Ki nd (Conponent : in Array_Conponent)
return Type_Mbdel _Ki nds;

pe_Definition - Specifies the type definition to query
bnponent - Specifies a record field with a record or array type

pected El enent _Ki nds:
-- A Type_Definition

unction Is_Nil (Right : in Record:Conponent) return Bool ean;
unction Is_Nil (Right : inJArray_Conponent) return Bool ean;
-- Rl ght - Specifies the canponent to check

-- Returns True if Right\ihs a Nil (or uninitialized) conponent val ue.
-- Returns False for all other val ues.

-- Al conponents.wval ues are appropriate.

T
g

-- Returns the nodel that best describes the type indicated by the argunent.
Ret urns Not _A Type_Mddel for any unexpected argupent)such as a Nl val ue.
Ej

unction Is Fagual (left - in Record Conponent.
Right : in Record_Conponent) return Bool ean;
function Is_Equal (Left : in Array_Conponent;
Right : in Array_Conponent) return Bool ean;
-- Left - Specifies the left conponent to conpare
-- Right - Specifies the right conponent to conpare

-- Returns True if Left and Right represent the same physical conponent of the

-- sane record or array type, fromthe sanme physical conpilation unit. The

-- two conponents may or may not be fromthe same open ASIS Context variable.
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-- Inplies:

-- I s_Equal (Enclosing_Conpilation_Unit (Conponent_Declaration (Left)),
-- Encl osi ng_Conpi | ati on_Unit (Conponent_Decl aration (Right)))
-- = True

-- Al conponent values are appropriate.

function Is_ldentical (Left : in Record_Conponent;
B chf - in Recor H_Pr\rnr’_\nnnnf) return Baol san,
unction Is_ldentical (Left : in Array_Conponent;
Right : in Array_Conponent) return Bool ean;

pf t - Specifies the left conponent to conpare
ght - Specifies the right conponent to conpare

bne record or array type, fromthe same physical conpilation unit _and the
ane open ASIS Context vari abl e.

L

R
-- Returns True if Left and Ri ght represent the same physical conponent of the

s

s
-- Ipplies:
-- I's_ldentical (Enclosing_Conpilation_Unit (Conponent, Declaration (Left)),
-- Encl osi ng_Conpi | ati on_Unit (Conponenty'Declaration (Right)))
-- = True

-- Al conponent values are appropriate.

unction |Is_Array (Conponent : in Recerd_Conponent) return Bool ean;
unction |Is_Array (Conponent : in rray_Conponent) return Bool ean;
-- Cpnponent - Specifies any component

-- Returns True if the conpgonent has an array subtype (contains an array
-- vplue).

-- Returns Fal se for Nilk-conmponents and any conponent that is not an enbedded
afray.

unction |s_Record (Conponent : in Record_Conponent) return Bool ean;
upcty-on |s_Record (Conponent : in Array_Conponent) return Bool ean;
-- Conponent - Specifies any conponent

-- Returns True if the conponent has a record subtype.
-- Returns False for Nil conmponents and any conponent that is not an enbedded
-- record.
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function Done (lterator : in Array_Conponent_Iterator) return Bool ean;

-- lterator - Specifies the iterator to query

-- Returns True if the iterator has been advanced past the |last array
-- component. Returns True for a Ni|l_Array_Conponent_lterator.

© ISO/IEC

br ocedure Next (lterator : in out Array_Conponent_lterator);

-- Iferator - Specifies the iterator to advance

-- Aflvances the iterator to the next array conponent. Use Done to test'‘the
-- ijerator to see if it has passed the |ast conponent. Does nothing if the
-- iterator is already past the |ast conponent.

--22.17 procedure Reset

pbr ocedure Reset (lterator : in out Array_Conponent {terator);

-- Iferator - Specifies the iterator to reset
-- Resets the iterator to the first array conponent.

--22.18 function Array_Index

unction Array_lndex (lterator_¢in Array_Conponent_lterator)
return Asis. ASI S_Nat ural ;

erator - Specifies the'iterator to query

et urns the I ndex val'ue which, when used in conjunction with the
ray_Conponent valueused to create the Iterator, indexes the sane array
bnponent as that-'‘presently addressed by the Iterator.

o >

Rhi ses ASIS_|.nappropriate_Elenent if given a Nil _Array_Conponent _|terator
-- of one wherg)Done(lterator) = True. The Status value is Data_Error.
The Diagnesi‘s string will indicate the kind of error detected.

-- 22.19 function Array_Indexes

function Array_lndexes (lterator : in Array_Conponent_Ilterator)
return Di nensi on_I| ndexes;

-- lterator - Specifies the iterator to query

-- Returns the index val ues which, when used in conjunction with the
-- Array_Conponent value used to create the lIterator, indexes the same array
-- conponent as that presently addressed by the Iterator.

-- Raises ASIS |nappropriate_Element if given a Nil_Array_Conponent_|terator

-- or one where Done(lterator) = True. The Status value is Data_Error.
-- The Diagnosis string will indicate the kind of error detected.
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function D scrimnant_Conponents (Type_Definition : in Asis. Type_Definition)
return Record_Conponent _Li st;

function D scrim nant_Conponents (Conponent : in Record_Conponent)
return Record_Conponent _Li st;

function D scrimnant_Conponents (Conponent : in Array_Conponent)
return Record_Conponent _Li st;

-- Type_Definition - Specifies the record type definition to query
-- Cpnponent - 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
-- rpcord type.

-- The result describes the |locations of the record type's discrimnants,

-- rpgardless of the static or dynam c nature of the record type.

-- Al return conmponents are intended for use with a data stream representing
-- aJvalue of the indicated record type.

| |I's_Record(Conponent) = True argunents are appropriate,““All return
bl ues are valid paraneters for all query operations.

<>

>

bpr opri at e El enent _Ki nds:
-- A Type_Definition

>

bpr opri ate Type_Ki nds:
-- A _Derived_Type_Definition (derived €xom a record type)
-- A Record_Type_Definition

-- Appropriate Asis.Data_Deconposition. TypeXWdel _Ki nds:
-- A_Sinmpl e_Static_Mdel

-- A_Si npl e_Dynami c_Model

-- A_Conpl ex_Dynani c_Model

unction Record_Conponents (Type_Definition : in Asis. Type_Definition)
return Record_Conponent _Li st;

unction Record_Conponents (Conponent : in Record_Conponent)
return Record_Conponent _Li st;

unction Recard_Conponents (Conponent : in Array_Conponent)
return Record_Conponent _Li st;

-- Type. Definition - Specifies the record type definition to query
-- Cpmpenent - Specifies a conponent which has a record subtype,
-- I's _Record(Conponent) = True

-- Returns a list of the discrimnants and conponents for the indicated sinple
-- static record type. (See rule 6.A above.)

-- The result describes the |locations of the record type's 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

--22.22 function Record_Components

© ISO/IEC

unction Record_Conponents
(Type_Definition : in Asis. Type_Definition;
Dat a_Stream : in Portabl e_Dat a)
return Record_Conponent _Li st;

unction Record_Conponents
( Conponent : in Record_Conponent;
Data_Stream: in Portabl e_Dat a)
return Record_Conponent _Li st;

unction Record_Conponents
( Conmponent : in Array_Conponent;
Data_Stream: in Portabl e_Dat a)
return Record_Conponent _Li st;

-- Type_Definition - Specifies the record type definigihon to query

-- Cpnponent - Specifies a conponent which hag)avrecord subtype,
-- | s_Recor d( Conponent) = True

-- Dpta_Stream - Specifies a data stream contdaini ng, at |east, the

-- conpl ete set of discrimnahf“or index constraints for the type

pturns a list of the discrimnants and.conponents for the indicated record
pe, using the data stream argunent as a’guide. The record type shall be
ther a sinple static, or a sinple dymamc, record type. (See rules 6.A
hd 6. B above.)

©» D~

he result describes the |ocations of the record type’'s discrininants and
| conponents of the appropriate variant parts. The contents of the |ist
e determned by the discrimiinant val ues present in the data stream

O |

sinmple static type wilk_always return the same conponent |ist (Is_Equal
brts) regardl ess of the Data_Stream because the layout of a sinple static
pe does not change With changes in discrimnant values. A sinple dynamc
pe returns different conponent lists (non-1s_Equal parts) depending on

he contents of the-Data_Stream because the contents and |ayout of a

npl e dynami c_type changes with changes in discrimnant values. All

et urn conponents are intended for use with a data streamrepresenting a

bl ue of thé)indicate record type.

'
'
<=S0—~~—=35 >

he Data\Stream shall represent a fully discrimnated value of the indicated
ecor g~ type. The stream nay have been read froma file, it may have been
tracted from sonme enclosing data stream or it may be an artificial value
eated by the Construct_Artificial_Data_Streamoperation. Only the

serimnont nortion of tho Dot o Stragom i o chaoclkad faor ol i di b -Yaval Fa¥=1 RV
PA g 7

.
20 m = o

-- some discrimnant fields may need to be checked, depending on the

-- conplexity of the record type. The best approach, for any application that
-- is constructing artificial data streams, is to always provide appropriate
-- values for all discrimnant fields. |t is not necessary to provide val ues
-- for non-discrimnant fields.

-- Al |s_Record(Conmponent) = True values are appropriate. Al return values
-- are valid paraneters for all query operations.

-- Note: If an Ada inplenentation uses inplenentation-dependent record

-- 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

--22.23 function Array_Components

unction Array_Conponents (Type_Definition : in Asis. Type_Definition)
return Array_Conponent;

unction Array_Conponents (Conponent : in Record_Conponent)
return Array_Conponent;

unction Array_Conponents (Conponent : in Array_Conponent)
return Array_Conponent;

-- Type_Definition - Specifies the array type definition to query
-- Cpnponent - Specifies a conponent which has an array_subtype,
-- I's_Array(Conponent) = True

Returns a single conponent, describing all conponents afythe indicated
-- afray type. The array type shall be a sinple static{,or a sinple dynamc
afray type. (See rules 6.A and 6.B above.)

-- The result contains all information necessary t0 wndex and extract any

-- cprmponent of a data streamrepresenting a val uevof the indicated array

-- type.

-- Al Is_Array (Conponent) = True val ues arevappropriate. All return val ues
-- afe valid paranmeters for all query openatyons.

>

bpr opri at e El enent _Ki nds:
-- A Type_Definition

>

bpr opri ate Type_Ki nds:

-- A _Derived_Type_Definition (derived froman array type)
-- An_Unconstrai ned_Array bPefinition

-- A_Constrai ned_Array\Definition

-- Appropriate Asis. Data\Deconposition. Type_Mdel _Ki nds:
-- A_Si npl e_St atjie\Model
-- A_Si npl e_Dypani/c_Model

unctioh Array_lterator (Conponent : in Array_Conponent)
return Array_Conponent _I|terator;

-- Conponent - Specifies an array conponent to be used for iteration

-- Returns an iterator poised to fetch the 1st conponent of an array.
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function Conponent _Data_Stream
( Conponent : in Record_Conponent;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

functi on Conponent _Data_Stream
( Conponent : in Array_Conponent;
I ndex :in Asis.ASIS Positive;
Data_Stream: in Portabl e_Dat a)

return - Portable Datas
T

unction Conponent_Data_Stream
( Conmponent :in Array_Conponent;
| ndexes : in Dinmension_l ndexes;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

unction Conponent_Data_Stream
(lterator : in Array_Conponent _|terator;
Data_Stream: in Portabl e_Dat a)
return Portabl e_Dat a;

-- Cpnponent - Specifies the conponent or discrimnant to be“extracted
-- 1 hdex - Specifies an index, 1..Array_Length, w thith an array
-- | pdexes - Specifies a list of index values, there iSyone value for

-- each dimension of the array type, each/index Nis in the
-- range 1..Array_Length (Conponent, N)g

erator - Specifies the array conponent to exbract

ht a_Stream - Specifies the data streamfromwhich to extract the result

pturns a data streamrepresenting just the %alue of the chosen Conponent.
he return value is sliced fromthe data stream The Data_Stream shall
bpresent a value of the appropriate typel™~ It nay have been obtained from
file, extracted fromanother data stream or artificially constructed

5i ng the Construct _Artificial _Data_Strieam operation.

co®=~4H4n O

h artificial data stream nay rai se\ASI S_| nappropriate_El enent (the Status
5 Value_Error). Only the constfaint values are valid, once they

bve been properly initialized, “and can be safely extracted froman
tificial data stream

T = >

Rhi ses ASIS_| nappropriate_Elenent if given a Nl _Array_Conponent _Iterator
of one where Done(lterator) = True. The Status value is Data_Error.

-- Tpe Diagnosis string Wll indicate the kind of error detected.
A

| non-Ni | conpenent val ues are appropriate.

uncti oh Conponent_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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