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Mapping of OMG IDL to Ada
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The Ada language mapping provides #iglity to access and implement CORBA
objects in programs written in the Ada programming laage (ISO/IEC 8652:1995).
The mapping is based on the definition of the ORBdmmon Object Request Broker:
Architecture and Specificatiomhe Ada language mapping uses the Ada language’s
support for object oriented programmin-packages, tagged types, date

binding—to present the object model described by the CORBA Architeatute

Specification.
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The mapping spefiés how CORBAobjects (objects defined by IDL) are mapped to
Ada packages and types. Each CORBA object is represented by an Ada tagged type
reference. The operations of mapped CORB#jexts arerivoked by calling pmitive
subprograms defined in the package associated with thettsb ORBA interface.

23.1.1 Ada Implemeation Requirements

The mapping is believed to mapmpletelyand correctly any legal set of definitions in
the IDL language to equivaleAda deinitions. The style of this mapping is natural for
Ada and does not impact theiadility either of CORBA implementains or of clients
or servers built on the ORB. The mappitgglf does not require any changes to
CORBA.

23.2 Mapping Summary

23-2

Table 23-1 summarizes the mapping of IDL constructs to Ada constits.
following sectionselaborate on each of these constructs.

Table 23-1Summary of IDL Constructs to Ada Constructs

IDL construct Ada construct
Source file Library package
Module Package (Child Package if nested)
Interface Package with Tagged Type (Child Package if
nested)
Operation Primitive Subprogram
Attribute “Set_ attribute  "and“ Get_attribute " subpro-
grams
Inheritance:
Single Tagged Type Inheritance
Multiple Tagged Type Inheritance for first parent;

cover functions with explicit widening
and narrowing for subsequent parents

>

Data types da types

Exception Exception and record type

23.2.1 Interfaces and Tagged Types

Client Side

An IDL interface is mapped to an Ada package and a taggfetnce type The
package name will be mapped from the interface name. If the interface has an
enclosing scope (including a subsystem “virtual scope”), the mapgadhge will be a
child package of the package maphexn the enclosing scope. The mapped package
will contain the dehition of atagged reference type for the object classyvddifrom

the reference type mapped from the parent IDL interface, if the IDL interface is a
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subclass of another interface, or from an implementation-defined common root
reference type, CORBA.Object.Ref , if the interface is not a subclass of another
interface. This allows implementations of the mapping to offer automatic memory
management and improves the separation dhtarface andts implementation.

The mapped package also contade$initions of constants, pes, exceptions, and
subprograms mapped from the idéfons inthe interface or inherited by it.

Forward Declaations

Forward declarationgesult in the instantiation of a genegackage that provides a
reference type that can be used until the interface is fully defified. generic

instantiation also defines a nested genpackage that is instantiated within the full
interface definitionand provides conversion from the forward reference type ttuthe
interface reference type and vice versa. This allows clients that hold references to the
interface to convert explicitly those references to the forward reference hgre w
required.

Server Side

The server-side mapping of an IDL interface creates a “.Impl” package that is a child
of the client-side interfacpackage. The package contains a declaration for the
Object type, denedfrom the parent interface's object type or from a common root,
CORBA.Object.Object , with a (possibly private) extension provided to allow the
implementor to specify the actual data components of the object.

23.2.2 Operations

Each operation maps to an Ada subprogram with name mapped from the operation
name. In the client-side package, thstf{controlling) parameter to the operation is

the reference type for the interface. In the server side package, the controlling
parameter is a general access-to-variable type. Operations with non-void result type
that have only in-mode parameters are mapped to Ada functions returning an Ada type
mapped from the operation result type; otherwise, operations are mapped to Ada
procedures. A non-void result is returned by ddesl @rameter to @rocedure.

23.2.3 Attributes

The Ada mapping modelstabutes as pairs of priitive subprograms declared in an
interface package, one setand one to get the attribute value. Aftribute may be
read-only, in which case onlyratrieval function is provided. The name of the retrieval
function is formed by prependings&t_” to the atribute name. Set_ " is used to

form the names of ttbute setprocedures. Like peratins, a first controlling

parameter iadded. Inclient-sidepackages, the controlling parameter is of the
reference type, while in server-side packages, it is a general access-to-variable type.
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23.2.4 Inheritance

IDL inheritanceallows an interface to be derived from other interfaces. IDL
inheritance is intedce irheritance; thenly associated semantics at the IDL level are
that a child object reference has “accessalbthe operations adiny of its parents.
Reflection of IDL inheritance in mappeaxbde is a function solely of the language

mapping.

Single inheritance of IDL interfaces is directly npayl to inheritance in the Ada
mapping (i.e., an interface with a parent is mapped to a tagged type deai/ésl
from the tagged type mapped from the parent). Thimidlehs of types, constants, and
exceptions in the parent package are renamed or subtyped so that they are also
“inherited” in accordance with the IDL semantics.

The clent-side of multiple inheritance in IDinaps to a single Ref tagged type, as with
single inheritance, where the parent type is tist interface listed in the IDL parent
interface list. The IDL compiler must generate additiqerahitive sulprograms that
correspond to the @pations inherited from thgecond and subsequent parent
interfaces listed in the IDL.

23.2.5 Data Types

The mapping of types summarized in Table 23-2.
Table 23-2Summary of Mapping Types

Type(s) Mapping

Arithmetic Corresponding Ada arithmetic types

char Character

boolean Boolean

octet nterfaces.Unsigned_8

any CORBA.Any (implementation defined)

struct record with corresponding components

union discriminated record

enum enumerated type

sequence instantiation of pre-defined generic pack-
age

string Ada.Strings type

Arrays array types

23.2.6 Exceptions

An IDL exception maps directly to an Ada exception declaration of the same name.
The optional body of an exception maps to a type that is an extension of a predefined
abstract tagged type. The components of the record will be mdppedhe member
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of the exception body in a mannemdar to the mapping of record figs.
Implementors must provide a function that returns the exception members from the
Ada-providedException_Occurrence for each exception type.

23.2.7 Names and Scoping

Modules are mapped directly to packages. Nested modules map to child packages of
the packages mappdébm theenclosing module.

This mapping supports the introduction of a subsystem riaateserves as a root
virtual madule for all declarations in one or more fil&ghen specified, subsystems
create a library package.

Files (actually inclusion streams) create aka@® to contain the “barafefinitions
defined in IDL's global scope. The package name is formed from the coat@teof
the file name andIDL_File

Lexical inclusion finclude ) is mapped to with clauses for the packages mapped
from the included files, modules, and interfaces.

23.3 Other Mapping Requirements

23.3.1 Implementation Considgions

The Ada language mapping canibgplemented in a number of wayStub packages,
ORB packages, and datatype packages may vary between implementations of the
mapping. This is a natural consequence of usingoggctoriented programming
language—the implementation of a package should netdide to its user.

23.3.2 Calling Convention

Like IDL, Ada allows the passing of parameters pei@tions usingn , out, andin

out modes and returning values as results. The Ada language mapping preserves these
infout modes in an operation’s subprogram specification. Parameters may be passed by
value or by reference.

23.3.3 Memory Management

The mappingermits automatic memory managementyéeer, the language mapping
does not specify what kind, if any, of memory managemenitiats provided by an
implementation.

23.3.4 Tasking

The mapping encourages implentans to provide tasking-safe access to CORBA
services.
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23.4 Lexical Mapping

This section specifies the mapping of IDL identifiers, literals, and constant
expressions.

23.4.1 Mapping of Identifiers

IDL identifiers follow rulessimilar to those of Ada but are moreist with regard to
case (identifiers that differ only in case are disallowed) andréstgctiveregarding
the use of underscores. A conforming implementation shall map identifiers by the
following rules:

®* Where “_" is followed by another underscore, replace the second underscore with
the characterU.

® Where “_"is at the end of an identifier, add the charatfeafter the underscore.

®* When an IDL identifier collides with aAda reserved word, insert the string
“IDL_" b efore the identifier.

These rules cannot guarantee that name clashes will not occur. Implementations may
implement additional rules to further resolve name clashes.

23.4.2 Mapping of Literals

IDL literals shall be maped to lexically equivalent Adatéirals or semantically
equivalent expressions. Tlellowing sections desitre the lexical mapping of IDL
literals to Ada literals. This information may be used to provide semantic interpretation
of theliterals found in IDL constant expressions in order to calteithe value of an

IDL constant or as the basis for translating those literals into equivalent Ada literals.

Integer Lterals
IDL supports @cimal, octaland hexadecimal integeitdrals.

A decimal literal consists of sequence of digits that does not begin with 0 (zero).
Decimal literals are lexically equivalent to Ada literal values and shall b@edafas
is."

An octal literal consists of a leading ‘@llowed by a segence of octal digits (O .. 7).
Octal constants shall be lexically mappedobgpending “8#" and appending “#" to the
IDL literal. The leading zero in the IDL literal may be deleted or kept.

A hexadeanal literal consists of “0x” or “0X'followed by a sequence of hexadecimal
digits (0 .. 9, [a]A] .. [f]F]). Headecimal literals shall be lexically mapped to Ada
literals by deleting the leading “0x” or “0X,” prependifit6#” and appending “#.”

Floating-Point Literals

An IDL floating-point literal consists of an integer part, a decipwiht, a fraction
part, an ‘e’ or ‘E,” and an optionally signed integer exponent.
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Note —IDL before version 1.2 allowed an optional type suffix [f, F, d, or D].

Theinteger and fraction parts consistsg#quences of decimal digits. Either the integer
part or the fraction part, but not both, may be missing. Either the decimal point and the
fractional part or the ‘e’ (or ‘E’and the exponent, but not both, may be missing.

A lexically equivalent floating point literal shall be formed by appending to the integer
part (or “0” if the integepart is missing):

* a“.” (decimal point), the fraction part (or “0” if the fraction part is missing), or

® an “E” and the exponent (or “0” if the exponent is missing).

Optionally, the ending “E0” may Heft off if the IDL did not have aexponent.

Note —Forimplementationg€hoosing a mapping for the pre-1.2 optional type suffix,
the following rule should be observed: If a type suffiagpended, the above
construction should be appended to the Ada mapping of thestiffie followed by
“’(*, and aclosing “)” should beappended.

Character Literals

IDL character literals are single graphic characters or escape sequences enclosed by
single quotesThe frst form is lexically equivalent to an Adzharacter literal.

Table 23-3 supplies lexical equivalents for the defined escape sequences. Equivalent
character literals may also be used, but are not recadedewhen used in

concatenation expressions.

Table 23-3Lexical Equivalents for the Defined Escape Sequences

Description IDL Escape ISO 646 Ada Lexical Mapping

Sequence Octal Value
newline \n 012 Ada.Characters.Latin_1.LF
horizontal tab \t 011 Ada.Characters.Latin_1.HT
vertical tab \v 013 Ada.Characters.Latin_1.VT
backspace \b 010 Ada.Characters.Latin_1.BS
carriage return \r 015 Ada.Characters.Latin_1.CR
form feed \f 014 Ada.Characters.Latin_1.FF
alert \a 007 Ada.Characters.Latin_1.BEL
backslash \ 134 Ada.Characters.Latin_1.Reverse_

Solidus

guestion mark \? 077 Ada.Characters.Latin_1.Question
single quote \ 047 Ada.Characters.Latin_1.Apostrophe
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Table 23-3Lexical Equivalents for the Defined Escape Sequences

Description IDL Escape ISO 646 Ada Lexical Mapping
Sequence Octal Value

double quote \” 042 Ada.Characters.Latin_1.Quotation
octal number \ooo 000 Character’val(8#000#)
hex number \xhh Octal equiva-| Character'val(16#hh#)

lent to the

hexadecimal

number hh

String Literals

An IDL string literal is a squence of IDL characters surrounded by double quotes.
Adjacent string literals are concatenated. Within a string, the double quote character
must bepreceded by a ‘\. A string literal may not contain the “nul” character.
Lexically equivalent Ada string literals shall be formedf@®ows:

® |f the string literal does not contain escape sequences (does not contain ‘\’), the IDL
literal is lexically equivalent to a valid Ada literal.

® |f the IDL literal contains escape sequences, the string mupat#ioned into
substrings. As each embedded escape sequence is encountered, titioses paust
be formed:
e one containing a substring with the contents ofdtnimg before the escape
sequence,
» one containing the escape sequence only, and
* one containing the remainder of the string.

The remainder of the string is check@gratively) for additimal escape sequences.
The substrings containing an escape sequence must be replaced by their lexically
equivalent Ada character literals a®sffied in thepreceding section. These substrings
must be concatenated together (using the Ada “&” operator) in the original order.
Finally, adjacent strings must be concatenated.

23.4.3 Mapping of Constant Expressions

In IDL, constant expressions are used to define the values of constants in constant
declarations. A subset, those expressions that evaluate to positive integer values, may
also be found as:

® the maximum length of a baded sequence,
® the maximum length of a boded string, or as

® the fixed array size in complex declarators.

An IDL constant expression shall be mapped to an gtdc expression or a literal
with the same value as the IDL constant expresdibe.value otthe IDL expression
must be interpretedccording to the syntax and semantics in@oenmon Object
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Request Broker: Ahitectureand Specification The mapping may be accomplished by
interpreting the IDL constant expression yielding an equivalentlitetal of the

required type or by building an expression containing operations on literals, scoped
names, and interim results that mimic foem and semantics of the IDLtéral
expression and yield the same value.

Mapping of Operators

Table 23-4 provides the correspondence between IDL operators in a valid constant
expression and semantically equivalent Ada operatdns. iliformation may be used

to provide semantic interpretation of the operafousd in IDL constant expressions

or as the basis for translating expressions containing those operators into equivalent
Ada expressions.

Table 23-4IDL Operators and Semantically Equivalent Ada Operators

IDL IDL Applicable Types Ada Supported by Ada Types
Operator| symbol | |yteqer | Floating| OPerator Boolean | Modular | Signed | Floating
point Integer Integer | Point
or | Vv or N N
xor " v xor N N
and & v and v v
shift << v Interfaces. v
Shift_Left
>> v Interfaces. v
Shift_Right
add + v N ¥ v Ny Y
- v V - v v V
multiply | * v V * v v v
/ v v / N N N
% Vv rem v v v
unary - v V - v v v
+ v v + v v v
~ v not v v v
-(value - 1)

Note that the following IDL semantics (from the CORBA spec) requires some coercion
of types. Differences in applicability of operators to types may force some additional
type conversions to obtain Ada expressions semantically equivalent to the IDL
expressions.

Mixed type expressions (e.g., integers mixed with floats) are illegal.

An intger constant expression is evaluated as unsigned long unless it
contains a negatehteger literal or the name of an inger constant with
a negative value. In the latter case, the constant expression is evaluated as
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signed long. The computed value is coerced back to the target type in
constantmitializers. It is an error ithe computed value exceeds the range
of the evaluated-as type (long or unsigned long).

All floating-point literals are double, all floating-point constants are
coerced to double, and dlbating-point expression are computed as
doubles. The computed double value is coerced back to the target type in
constant initializers. It is an error if this coercion fails or if any
intermediate values (when evaluating the expression) exceed the range of
double.”

23.5 Mapping ofDL to Ada

23-10

This section specifies the syntactic and semantic mapping of OMG IDL to Ada. Unless
noted, the mapping is applicable to both client-side and server-side interfaces. Mapping
considerations unique to the server-side interface are specified in “Server-Side
Mapping” on page 23-43.

23.5.1 Names

Identifiers

The kxical mapping of IDL identifiers is specified in “Mapping okldifiers” on
page 23-6. All iegntifiers in the Ada interfaces generated from IDL shall be mapped
from the corresponding IDL identifiers.

Scoped Names

Name scopes in IDL have tffi@llowing corresponding Ada named declarative regions:
®* The subsystem name, if specified, forms an Ada library package.

®* The “global” name space of IDL files are mapped to Ada “_IDL_File” library
packages.

® |IDL modules are mapped t#da child packages of the packages regaeting their
enclosing scope.

* |DL interfaces are mapped to Ada child packages of the packages representing their
enclosing scope.

® Al IDL constructs scoped to an interface are accessed via Ada expanded names.
For example, if a typenode were defined in interfacgrinter, then the Ada
type would be referred to & inter.Mode.

These mappings allow the expanded name mechanism in Ada to be used to build Ada
identifiers corresponding to IDL sped names.
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23.5.2 IDL Files

Subsystems

Subsystms are expressed in Ada by hierarchies of packages and child padkages.
closest corresponding construct in IDL is the “module” which defines a scope that can
contain other modules, interfaces, and definitions. Howevégaat in Revisiorl.2, a
module may not extend across a file boundary. Thisseriaus limitation in the ability

of a provider of a set of capabilities to prevent name clashes with other subsystems.
For this reasonsupport for the generation of a subsystem is defined.

File Inclusion

While theCommon Object Request Broker: Architectarsl Specificationdocument

states that “Text in files included with#nclude directive is treated as if it

appeared in the including file,” a more natural Ada mapping for these includes is
mapping toAda “with clauses.” This is consistent with the primary use of the
preprocessoratility which is to nake available défitions fromother IDL

specifications and avoids the problem of redundant Ada type declarations that a literal
interpretation of the inclusion would cause.

The presence of an includiérective in a file shall result in Ada with clauses to library
units mapped from the deition in “included” files sufficient to provide ibility (as
defined by theAda language) to all diefitions referenced in included files.

Note —The simplest implementation of this requirement might be to include with
clauses for all included “file packages,” module packages, interface (sub)packages, and
transitively, all inclusions of the included file. Howevsignificant readabilityand
maintainability benefit€an be gained from ihing only definitions actually used.

Comments

The handling otomments in IDL source code is not specified; however,
implementations are encouraged to transfer comment text to tleeadrch Adacode.

Other Pre-Processing

Other preprocessing rictives (other than #include) shall have the effeelc#fied in
the CORBA specification.

Global Names

The namingscope defined by an IDLilé outside ofany module ointerface shall be
mapped to an Ada package whose name shall be formed by removing the extension, if
any, from the IDL source file nansnd appending “IDL_File. " If the file is part
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23-12

of a subsystem, the global name scope shall be mapped as a childiofpdied)
subsystem package. If all the IBtatements in a file amnclosed by a single module
or interface definition, the generation of this “fjackage” is optional.

Note —Not generating the il padage” when not needed, pdtsnoperating system-
specific file naming rules to be isolated from the resulting Ada, and so dsiegyed.
However, it may complicate an implementation of the withing rules for inclusion. See
above.

23.5.3 CORBA Subsystem

The Ada mappingelies on some predefined types, packages, and functions. In the
CORBA specification, these are logically defined in a module nabi@®BAhat is
automatically accessible. All Ada compilation units generated from an IDL
specification shall have (non-direct) visibility toe CORBA subsystem (through a
with clause.)

In the examples presented in this document, CORB#idiehs may be referenced
without expicit selection for simplicity. In practice, identifiers frotime CORBA
module would require thEORBApackagerefix.

23.5.4 Mapping Modules

Modules define a name scope and can contaiméatarations of other modules,
interfaces, types, constants, andeptions.

Top level modules (i.e., those not enclosed by other modules) shall be mapped to child
packages of the subsystem package, if &gstbm is specified, or root library

packages otherwise. Modules nested within other modules or within subsystems shall
be mapped to child packages of the corresponding package for the enclosing module or
subsystem. The name of the generated package shall be mapped from the module
name.

Packages mappdtbm modules form an enclosing name scope for enclosed modules,
interfaces, or other declarations.

Declarations scoped within an IDL module shall be mapped to declaratitins the
corresponding mapped Ada package.

23.5.5 Mapping for Interfaces (Client-Side Specific)

An IDL interface shall be ngped to a child package of the package associated with its
enclosing name scope (if any) or to a root library package (if there is no enclosing
name scope). This “interfaceagkage” shall define a new conteal tagged type, with
name Ref, " used to represent object references for the mapped icterfdis

reference typeshall be derived from an implementation-specific type named
“CORBA.Object.Ref " or from its parentRef type as specified in “Interfacesd
Inheritance” on pag&3-13.
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The declarations of constants, exceptions, and typepesl withininterfaces shall be
mapped tadeclarations with the npgped Ada package.

Object Refeznce Types

The use of ainterface type in IDL denotes an object reference. Each IDL interface
shall be mapped to an Ada controlled type. iRterfaceA, the object reference type
shall be named.Ref (typeRef in Appendix A). Allreference typesshall be part of
CORBA.Object.Ref'CLASS ( i.e., they are derived frof@ORBA.Object.Ref

or one of itsdescendants).

The IDL interface operations are definedmémitive operations othe Ada controlled
tagged typeRef . For example, if an interface defines an operation c@lgwith no
parameterandMy_Ref is a reference to the intade type, then aall would be
written A.Op(My_Ref)

The Ref controlled tagged type shall release automatically its object referdrareitv
is deallocated, assigned a new object reference, or passes out of scope.

A reference type is a private type (i.e., itgplementation is not visible to clients).

Interfaces and Inheritance

Thereference type associated with a derigerface will inherit all of the operations
of all of its parents as follows:

Let C be derived fronP,...P ,, where for each , P; is an interéce. Let
OR,(P;)...OP (P,;) be the operations specified f8r. Then C's mapping will be a
package which will contain a@P(C) for eachOR (P ;) wherei is2ton. The

OR (P 1) operations are inherited using Ada’'s inheritance mechanism.

Mapping Forward Declarations

In IDL, a forward declaration defines the name of an interface without defining it. This
allows definitions of interfaces that refer to each other. This presents a challenge to the
mapping since Ada packages cannot “with” each other. An explicit mapping of forward
declarations is defined in order to break this withing problem.

Conformng implementations shall provide a generic pack&f@RBA.Forward ,
with the following speci€ation that will be used in the mapping fofward
declarations.
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with CORBA.Object;
generic
package CORBA.Forward is
type Ref is new CORBA.Object.Ref with null record;

generic
type Ref_Type is new CORBA.Object.Ref with private;
package Convertis
function From_Forward(The_Forward : in Ref)return Ref_Type;
function To_Forward (The_Ref : in Ref_Type)return Ref;
end Convert;

end CORBA.Forward;

An instantiation ofCORBA.Forward shall be performed for evefgrward
declaration of an interfacd@he name ofhe instantiation shall be the interface name
appended by “Forward. " All references to the forward declar@derface before
the full declaration of the interface shall be mapped td=tfe type in thisinstantiated
package.

Within the full declaration of the forward declarederface, the neste@onvert
package shall be instantiated with the acief type. The name dhe instantiation
shall beConvert_Forward . Implementations of the containd@d_Forward and
From_Forward subprograms shall allow clients of the forward declaratisckpge

to convert freelyffrom the actuaRef to the forwardRef and vice versa. Clients
holding an instance of a valid reference for an interface may have to convert those
references to the correspondifigward references for references mapped before the
actual interce declaration.

Object RefeznceOperations

CORBA defines three operations on any object reference: duplicate, release,rahd
Note that these operations are on the object reference, not the object implementation.
Conforming implementations shall provide these operationfH@vs:

®* The Duplicate operation shall be provideddssignment in the Ada langge.

®* The other two operations shall be provided in the pre-defined package
CORBA.Object (see “Object” on page 23-42) as follows:

-- Duplicate unneeded, use assignment
function Is_Nil(Self : Ref) return Boolean;

procedure Release(Self : Ref'CLASS);

The Release procedure indicates that the caller will no longer access the reference
so that associated resources may be deallocated. If the given object reference is nil,
Release does nothing. Thés_Nil  operation return3rue if the object reference
contains an empty reference.
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Widening Object References

Widening of tagged types is supported by Ada through explicit type convensihn
implicitly, through parameter passinand assignment. Any object reference may be
widened to the base tyf@ORBA.Object.Ref using Ada syntax. Widening using
Ada syntax is supported for object references in the “primary line of descent” of a
particular object referenc@he primary line of descent of an object reference consists
of its single or first-named parent and, recursively, their single or first-named parents.

For the dahitions:

COR : CORBA.Object.Ref;
My_Ref: Foo.Ref;

the Ada language provides a natural mechanism to widen object references via view
conversion:

COR := CORBA.Object.Ref(My_Ref);

An all purpose widening and narrowing method, To_Redlefined for all interfaces
that provide object reference operations. This function shall support widening (and
narrowing) along all lines alescent. For example, to widen an object reference to
CORBA.Object.Ref ,theTo_Ref method defined in thE ORBA.Object package
would be used as follows :

function To_Ref (Self : Ref'CLASS) return Ref;
COR := CORBA.Object.To_Ref(My_Ref);

Narrowing Object References

Often it is necessary to convert an object reference from a more general type to a more
specific, dened type. In pdicular, the root object reference IDL type Object must

often be narrowed to a specific interface object referg¢yme Confoming

implementations must provideTa_Ref primitive subprogram in each interface

package to perform and check the narrowing operation. Unlike widening, narrowing
cannot be accomplished via normal Ada language mechanisms.

Each interface mappinghall include a function with specification:

function To_Ref(The_Ref : in CORBA.Object.Ref'CLASS) return Ref;

The provided implementation shall be able to narrow any ancestor of the interface,
regardless of whether the ancest@s defined throughingle ormultiple inheritance.

If The_Ref cannot be narrowed to the desired integfathis function shall raise
Constraint_Error
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Nil Object Reference

ORBs are required to define a special value of each object reference wdntiad

an object reference that has not been given a valid value. Conceptually, this is the “nil”
value. This mapping relies on the Is_Nil function to detect unintialized object
references, and does require @lfow definition of aNil constant.

Type Object

Each occurrence gfre-defined type Object shall be mapped to
CORBA.Object.Ref

Type Object is dull (non-pseudo) object pe. However, because it is the pre-defined
root type for the Object class, its implementation does ndibcaonto themapping

rules for interfaceandits implementdon is left unspecifiedSee “(bject” on

page 23-42 for more information.

Interface Mapping Examples

The following IDL specification:
File barn.idl

typedef long measure;

interface Feed {
attribute measure weight;

|3

interface Animal {
enum State {SLE EPING, AWAKE};
boolean eat(inout Feed bag);
/I returns true if animal is full
attribute State alertness;

|3

interface Horse : Animak
void trot(in short distance);

>
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is mapped to these Ada packages:
with CORBA,;

package Bam_IDL_FILE is
type Measure is new CORBA.Long;
end Barn_IDL_FILE;

with CORBA,;
with CORBA.Object;
with Barn_IDL_FILE;
package Feed is
type Ref is new CORBA.Object.Ref with null record;
procedure Set_Weight
(Self : in Ref;
To :in Barn_IDL_FILE.Measure);
function Get_Weight
(Self : in Ref) return Barn_IDL_FILE.Measure;
function To_Ref(The_Ref : in CORBA.Object.Ref'CLASS)
return Ref;
end Feed;

with CORBA.Object;
with Feed;
package Animal is
type Ref is new CORBA.Object.Ref with null record;
type State is (SLEEPING, AWAKE);
procedure Eat
(Self :in  Ref;
Bag :in out Feed.Ref;
Returns: out Boolean);
--returns true if animal is full
procedure Set_Alertness
(Self :in Ref;
To :in State);
function Get_Alertness
(Self : in Ref) return State;
function To_Ref(The_Ref : in CORBA.Object.Ref'CLASS)
return Ref;
end Animal;

with Animal;

package Horse is
type Ref is new Animal.Ref with null record;
subtype State is Animal.State;
procedure Trot
(Self :in Ref;
Distance : in CORBA.Short);
function To_Ref(The_Ref : in CORBA.Object.Ref'CLASS)
return Ref;
end Horse;

The followingillustrates theuse of the forward reference mapping to resolve circular
definitions. Consider théwo files:
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File chicken.idl:

#ifndef CHICKEN
#define C HICKEN
interface Chicken;
#include “egg.idl’
interface Chicken {
} Egg lay();
#endif

File egg.idl:

#ifndef EGG

#define EGG

interface Egg;

#include “chicken.idl”

interface Egg {
Chicken hatch();

k
#endif

This use of IDL presents a difficult gstem for the Ada mapping since two Ada
packages cannot “with” each other. The solution is to define the operations in each
interface in terms of a “forward” type; therefore, the circularity can be resolved.

package Chicken_IDL_FILE is
end Chicken IDL_FILE;

with CORBA.Forward;
package Chicken_Forward is new CORBA.Forward;

with CORBA.Forward,;
package Egg_Forward is new CORBA.Forward;

with CORBA.Object;
with Chicken_Forward;
with Egg_Forward;

package Eggis
type Ref is new CORBA.Object.Ref with null record;
function Hatch (Self : in Ref)
return Chicken_Forward.Ref;
package Convertis new Egg_Forward.Convert(Ref);
function To_Ref(The_Ref : in CORBA.Object.Ref'CLASS)
return Ref;
end Egg;
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with CORBA.Object;
with Egg;
with Chicken_Forward;

package Chicken is
type Ref is new CORBA.Object.Ref with null record;
function Lay
(Self : in Ref) return Egg.Ref;
package Convertis new Chicken_Forward.Convert(Ref);
function To_Ref(The_Ref : in CORBA.Object.Ref' CLASS)
return Ref;
end Chicken;

The nextexample includes mapping ofultiple inheritarce.

This IDL:
interface Asset {

;/I(.)id opl();
void op2();

k

interface Vehicle {

;/I(.)id op3();
void op4();

k

interface Tank : Vehic le, Asset{

\
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produces the following Ada code:

with CORBA,;
package Asset is
type Ref is new CORBA.Obiject.Ref with null record;

procedure opl (Self: Ref);
procedure op2 (Self : Ref);

function To_Ref (Self : CORBA.Object.Ref'CLASS)
return Ref;
end Asset;

with CORBA,;
package Vehicle is

type Ref is new CORBA.Object.Ref with null record;

procedure op3 (Self : Ref);
procedure op4 (Self : Ref);

function To_Ref (Self : CORBA.Object.Ref'CLASS)
return Ref;
end Vehicle;

with CORBA,;
with Vehicle, Asset;
package Tank is

type Ref is new Vehicle.Ref with null record;
function To_Ref (Self : CORBA.Object.Ref'CLASS)
return Ref;

procedure opl (Self: Ref);

procedure op2 (Self : Ref);

end Tank;

23.5.6 Mapping for Types

IDL is a typed language, but weakly typed. Tblowing subsections specify the
mapping of IDL types to correspondirgla types.

Ada Type SizRequirements

The sizes ofthe Ada types used to represent most IDL types are implementation
dependent. That ishis mapping makes no requirements as to$teE attribute for
any types excemrithmetictypes and string.
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Mapping for Arithmetic Types

Several basiarithmetic types are defined in IDL. These types shall be mapped to Ada
(sub)types. The following Ada types shall be defined in the packa@&RBAwith
correspondence to IDL types, as shown in Table 23-5.

Table 23-5Ada Types with Correspondence to IDL Types

Ada Type IDL Type Required Range and Representation
Short short integer, range -(2**15) .. (2**15 - 1)
Long long integer, range -(2**31) .. (2**31 - 1)

Unsigned_Short unsigned short integer, range 0 .. (2**16 - 1)

Unsigned_Long unsigned long integer, range 0 .. (2**32 - 1)

Float float floating point, ANSI/IEEE 754-1985
single precision

Double double floating point, ANSI/IEEE 754-1985
double precision

Char char 8 bit ISO Latin-1 (8859.1) character set

Octet octet integemustinclude 0.. 255

If supported, and the supported representations conform to the requirements above, the
following declarations, ashown in Bble 23-6, should be used.

Table 23-6Declarations

Ada Type Definition
CORBA.Short type Short is new Interfaces.Integer_16;
CORBA.Long type Long is new Interfaces.Integer_32;

CORBA.Unsigned_Short type Unsigned_Short is new Interfaces.Unsigned_16;

CORBA.Unsigned_Long type Unsigned_Long is new Interfaces.Unsigned_32;

CORBA Float type Float is new Interfaces.IEEE_Float_32;
CORBA.Double type Double is new Interfaces.|IEEE_Float_64;
CORBA.Char subtype Char is Standard.Character;
CORBA.Octet type Octet is new Interfaces.Unsigned_8;

Use ofthe corresponding Interfaces.C types may not meet the requirements.

Mapping for Boolean Type

The IDL boolean typshall be mapped to the CORBA Boolean type. The package
CORBA will contain the definition of CORBA.@&blean as a subtype of
Standard.Boolean as follows:

subtype Boolean is Standard.Boolean;

For example, the following IDIdefinition:

typedef boolean Result_Flag;

CORBA V2.2 MappingofIDLtoAda February 1998 23-21



23

will map to

type Result_Flag is new CORBA.Boolean;

Mapping for Enumeration Types

An IDL enum type shall map directly to an Ada enumerated type with name mapped
from the IDL identifier and values mapped from and in the order of the IDL member
list. For example, the IDL enumeration declaration:

enum Color {Red, Green, Blue};

has the following mapping:

type Color is (Red, Green, Blue);

Mapping for Structure Types

An IDL struct type shall map directly to an Ada record type with type nameexdap
from the struct identifieand each component form&dm each declarator in the
member list as follows:

® |f the declarator is a simple_declarator, the component name shall Ipedifiagpn
the identifier in the declarat@nd the type shall be mappedr the type_spec.

* |f the declarator is a complex_declarator, a preceding typeititai shall deihe an
array type. The array type name shall be mapped from the identifier contained in the
array_declarator prepended to “_Array.” The tyedinition shall be an array, over
the range(s) from 0 to one less than the fixed_array_size(s) specified in the array
declarator, of the type mappéwm the IDL type contained in the type
specification. If multiple bunds are declared, a multiple dimensional array shall be
created that preserves the indexing order specified in the IDL declaration. In the
component definition, the name shall be mapped from the identifier contained in the
array_declarator and the type shall be the array type.

For example, the IDL struct declaration below:

struct Example {
long memberl, member2;
boolean member3[4] [8];

k

maps to the following:
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type Member3_Array is array(0..3, 0..7) of CORBA.Boolean;
type Example is record
Memberl: CORBA.Long;
Member2: CORBA.Long;
Member3: Member3_Array;
end record;

Mapping for Union Types

An IDL union type shall map to an Ada discriminated recopkiyl he type name ah
be mapped from the IDL identifier. The discriminant shall be formed with name
“Switch " and shall be of type mapped from the IDL switch_type spec. A default
value for the discriminant shall be formed from thest  value of the mapped
switch_type_spec. A variant shall be formed from each case contained in the
switch_body as follows:

® Discrete_choice_list: For case_labels spediby “‘case ” followed by a const_exp,
the const_exp defines a discrete_chokam. the ‘efault " case_label, the
discrete_choice isdthers. ” If more than one case_label is associated with a
case, they shall be “or’ed together.

® \Variant component_list: The component_list of each variant shall contain one
componenformed from the element_spesing the mapping in “Mapping for
Structure Types” on page 23-22 for components.

For example, the IDL union declaration below:

union Example switch ( long) {
case 1: case 3: long Counter;
case 2: boolean Flags [4]]8];
default: long Unknown;

h

maps to the following:

type Flags_Array is array( 0..3, 0.. 7) of Boolean;
type Example(Switch : CORBA.Long := CORBA.Longfirst) is record
case Switch is
when 1|3 =>
Counter: CORBA.Long;
when 2 =>
Flags: Flags_Array;
when others =>
Unknown : CORBA.Long;
end case;
end record;

Mapping for Sequence Types

Two template types are predefined: sequearak sting. IDL defines a sequence as a
“one-dimensional array with two characteristics: a maximum size (which is fixed at
compile time) and a length (which is determined attime).” The symax is:
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<sequence_type> =

“sequence” “<” <simple_type_spec> “,” <positive_int_const> “>"
“sequence” “<” <simple_type_spec> “>"

Note that a simple_type_spec can include any of the basic IDL types, any scoped
name, or anyemplate tpe. Thus, sequences can also be anonymously defined within

a nested sequence declaration. A sequence type specification can also be contained ir
a typedef, in a declaration of a struct member, or in a definition of a union case.

A sequence is mapped to an Ada type that behsivekarly to anuncanstrained array.

Two Ada generic package specificatio@®)RBA.Sequences.Bounded and
CORBA.Sequences.Unbounded (see Appendix A - “Package CORBA.Sequences”
on page 23-55)lefine the interface to th@equence type operations. Conforming
implementation of the packagdsefining the sequence types shall provide value
semantics for assignment (as oppd to reference semantics).

Thus, the implementation of assignment of one sequence variable to another sequence
variable must first destroy the memory of the target sequence vaaiadlthen
perform a deepapy of the second sequenceiaale to the target sequence variable.

Each sequence type declaratgmall correspond to an instantiation of
CORBA.Sequences.Bounded or CORBA.Sequences.Unbounded , as
appropriate. The first or only actual argument will be the type mafspadthe
simple_type_spec. For a bounded sequence, the sémonal shall be a constant
mapped from the positive_int_constafihe name and scope tife instantiation is left
implementation defined.

The following sequence types DrawingKit:
IDL File: drawing.idl

module Fresco {
interface DrawingKit {
typedef sequence<octet> Data8;
typedef sequence<long, 1024> Data32;
|3
|3

map to generic packadestantiations, as follows:
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package Fresco is
end Fresco;

with CORBA.Sequences;
with CORBA.Object;

package Fresco.DrawingKit is

type Ref is new CORBA.Object.Ref with null record;
type IDL_SEQUENCE_octet_Array is
is array (Integer range <>) of CORBA.Octet;
package IDL_SEQUENCE_octet is
new CORBA.Sequences.Unbounded
(CORBA.Octet, IDL_SEQUENCE_Octet_Array);
type Data8 is new IDL_SEQUENCE_octet.Sequence;

type IDL_SEQUENCE_long_Array is
is array (Integer range <>) of CORBA.Long;
package IDL_SEQUENCE_1024 longis
new CORBA.Sequences.Bounded
(CORBA.Long, IDL_SEQUENCE_long_Array, 1024);
type Data32 is new IDL_SEQUENCE_1024_long.Sequence;

end Fresco.DrawingKit;

Note that for the purposes of other rules, the “type mapped from” a sequence
declaration is the Sequence” type of th@stantiatedpackage. This is relevant to the
rules for Typedefs (“Mapping for Typedefs” on page 23-28) and for other template
types. Thus, in the previous example, ith&tantiated :Sequence " type is followed
by a type derivation. Also, the folving declaration:

typedef sequence<seq uence<octet>> Raggeds;

will map to

with CORBA.Unbounded;

type IDL_SEQUENCE_octet_Array is
array (Integer range <>) of CORBA.Octet;
package IDL_SEQUENCE_octet is
CORBA.Sequences.Unbounded
(CORBA.Octet, IDL_SEQUENCE_octet_Array);

type IDL_SEQUENCE_SEQUENCE_octet_Array is
array (Integer range <>) of IDL_SEQUENCE_octet.Sequence;
package IDL_SEQUENCE_SEQUENCE_octet is
new CORBA.Sequences.Unbounded
(IDL_SEQUENCE_octet.Sequence,
IDL_SEQUENCE_SEQUENCE_octet_Array);

type Ragged8 is new IDL_SEQUENCE_SEQUENCE_octet.Sequence
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Mapping for String Types

The IDL bounded and unboundsttings types are mapped to Ada’s predefia&thg
packages rooted #tda.Strings

An unbounded IDL stringhall be mapped directly to the tyB®©RBA.String . This
type shall be defined as:

package CORBA is

type String is new
Ada.Strings.Un bounded.Unbounded _String;

end CORBA;

Conformng implementations shall provideGORBA.Bounded_Strings package
with the same specification and semantics as
Ada.Strings.Bounded.Generic_Bounded_Length.

The CORBA.Bounded_Strings  package has a generic formal parameldax’
declared as typPositive  and establishes the maxim length of the handed
string at instantiation. A generic instantiation of freckageshall be created using the
boundfor the IDL string as the associated parameter. The reamescope of the
instantiation is left implementation defined.

For example, the IDL declaration:
typedef string Name;

maps to

type Name is new CORBA.String;
while the following declaration:
typedef string<512> Title;

may map to

with CORBA .Bounded_Strings;

package CORBA.Bounded_String_512 is new
CORBA.Bounded_Strings(512);

at the library level, and

type Title is new CORBA.Bounded_String_512.Bounded_String;

in the corresponding interface package.

Mapping for Arrays

IDL defines multidimensional, fixed-size arrays by specifying a cermpkclarator as
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® any of the declarators in a typedef,
® any of the declarators in a member of a struct, or

® the declarator in any element of a union.

A complex_declarator is formed by appending one or more array size bounds to
identifiers.

An IDL complex_declarator maps to an Ada array type definition. A type definition
shall define an array type. The array type name shall be mdpgedhe idenfier
contained in the array_declarator prepended to “_Array.” The typeititaf shall be

an array, over the range(s) from Odoeless then the fixed_array_size(s) specified in
the array declarator, of the type mapped from the IDL typgaioed in the type
specification. If multiple bonds are declared, a tiple dimensional array shall be
created that preserves the indexing order specified in the IDL declaration. In the
component definition, the name shall be mapfvech the identifier contained in the
array_declarator and the type shall be the array type.

See“Mapping for Structure Types” on page 23-22, “MappingJoion Types” on
page 23-23, and “Mapping for Constants” on page 23-27 for inéoemation.

Mapping for Constants

An IDL constant shall map directly to an Ada constant. The Ada constant name shall
be mapped from the identifier in the IDL declaration. The type of the Ada constant
shall be mapped from the IDL const_type as specified elsewhere metitien. The

value of the Ada constant shall be mapped from the IDL constant expression as
specified in “Mapping of Constant Expressions” on page 23-8. This mapping may
yield a semantically equivalefiteral of the correct type or a syntactically equivalent
Ada expression that evaluates to the correct type and value.

For example, the following IDL constants:

const double Pi = 3.1415926535;
const short Line_Buffer_Length = 80;

shall map to

Pi : constant CORBA.Double := 3.1415926535;
Line_Buffer_Length : constant CORBA.Short := 80;

The following IDL constants:

const long Page Buffer_Length =
(Line_Buffer_Length * 60) + 2;
const long Legal_Pag e Buffer_Length = (80 * 80) + 2;

may be mapped as

Page_Buffer_Length : constant CORBA.Long :=4802;
Legal_Page_Buffer_Length : constant CORBA.Long = 6402;

or
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Page_Buffer_Length : constant CORBA.Long :=
(Line_Buffer_Length * 60) + 2;
Legal_Page_Buffer_Length : constant CORBA.Long =
(80 * 80) + 2;

Mapping for Typedefs

IDL typedefs introducenew names for types. An IDL typedef is formed from the
keyword ‘typedef, ” a type specification, and one or more declarators. A declarator
may be a simple declarator consisting of an idientior anarray declarator consisting

of an identifier and one or more fixed array sizes. An IDL typedef maps to an Ada
derived type.

Each array_declarator in a typeddifall be mapped to an array type. The array type
name shall be the identifier contained in the array_declarator. The typédiaefshall

be an array over the raes) from O to one less than the fixed_array_size(s) specified
in the array declarator of the type mapolfrom the IDL type contained in the type
specification. If multiple bonds are declared, a ttiple dimensional array shall be
created that preserves the indexing order specified in the IDL declaration.

Each sinple declarator shall be mapped to a derived type declaration. The type name
shall be the iderfier provided in the simple declarator. The typeiigibn shall be the
mapping of the typespec, as specified previously in this section.

For example, the following IDL typedefs:

typedef string Name, St reet_Address[2];
typedef Name Empl oyee N ame;
typedef enum Color {Red, Green, Blue} RGB;

will be mapped to

type Name is new CORBA.String;

type Street_Address is array(0 .. 1) of CORBA.String;
type Employee_Name is new Name;

type Color is (Red, Green, Blue);

type RGB is new Color;

Mapping for TypeCodes

TypeCodesare values that represent invocation argument types, attribute types, and
Object types. They can be obtained from lihterface Repository or from IDL
compilersand they have a number of uses:

® In the Dynamic Invocation interface: to indicayges of the actual arguments.

®* By an Interface Repository: to represent type specifications that are part of the IDL
declarations.

® As a crucial part of the semantics of the any typesthactly, ypeCodes consist of
a “kind” field and a “parameter list.”
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The Ada mapping of ypeCode is provided bthe pseudo-object
CORBA.TypeCode.Object type declared in thEORBA.TypeCode package
nested within th€ ORBApackage (see “TypeCode” on page 23-40)intiglementation
is left unspecified. Therimitive operations of ypeCodeare mappedrom thepseudo-
IDL contained in the CORBA speightion. These oprations allow the matching of
two TypeCodes, anéxtraction of the “kind” and “arameter list” from it. The contents
of the parametelist shall be as specified in the CORBA specification.

Note —These operations do not include theligbto construct a ¥peCode. Two
TypeCodesare equal if the IDL type specifications from which they are compiled
denote equal types. One consequence of this is that all dgpieed from an IDL type
have equal TypCodes.

All occurrences of type ypeCode in IDLshall be mapped to the
CORBA.TypeCode.Object type.

All conforming implementations shall be capafifeasked) of generating constants of
type CORBA.TypeCode.Object for all pre-defined and IDL-defined types. The
name of the constant shall be “TC_" prepended to the mapped type name.

23.5.7 Mapping for Any Type
An Ada mapping for the IDL typany must fulfill two different requirements:
1. Handling values whose types are known.
2. Handling values whose types are knbwn at inplementation compile time.

The frst itemcovers most normal usage of they type, the conversion of typed
values into and out of aany. The seconitem covers situations such as those
involving the reception of a request or response containirapyrthat holds data of a
type urknown tothe receivewhen it wascreated with an Ada compiler.

The followingspecifies a set of Ada facilities that allows both of these cases to be
handled in a type safe manner.

Handling Known Types

For eachdistinct typeT in an IDL specification, pre-defined or Ldefined,
conforming implementations shall be capable of generating functions to insert and
extract values of that type smdfrom type Any. The form of these functions shall be:

function From_Any(Item : in Any) return T;
function To_Any(Iltem : in T) retum Any;

An attempt to executBrom_Any on anAny value that does not contain a value of
type T shall result in the raising @onstraint_Error

In addition, thefollowing function shall be defined inapkageCORBA
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function Get_Type(The_Any : in Any) return TypeCode.Ref;

This function allows the discovery of the type ofAmy.

Handling Unknown Types

Certain applications may receive and wisthémdle objects of typAny that contain
values of a type not known at compile time, and, thus, for which a matcypef-6de
constant is not available. TheggeCode faility allows the decompsiion of any
TypeCode to goint where alcomponents of a type are of pre-defined (and thus
known) type. In order to erdct the value associated with each component of this breed
of Any, conforming implementations shall provide an iterator
CORBA.Iterate_Over_Any_Elements defined as follows:

generic
with procedure Process(The_Any:in  Any;
Continue: out Boolean);
procedure CORBA .Iterate_Over_Any_Elements( In_Any: in Any);

A conforming implementation dferate_ Over_Any_ Elements shall iteratvely

call Process for each component afi_Any . TheThe_Any argument td’rocess

shall contain both theypeCode andhe value(s) of the component of time Any .

Each component maysglf be compoundnd may be of previously unknown type;
therefore, the type of the componditte_Any is anotheAny. Through the reaersive

use of the iterator, the input_Any can be decomposed to the point that all
components are of known (eventually of pre-defined) type. At that point, a type safe
conversion of the forrkrrom_Any discussed above may be applied to obtain the value
of the decomposed component.

No facilities are defined or required for composimy values of previously unknown
types.

23.5.8 Mapping for Exception Types

An IDL exception is declared by specifying an identifier and a set of members. This
member data contains descriptive information, accessible in the evesntciation is
raised. Standard exceptions are predefined as part of IDL and can be raised by an ORB
given the occurrence of the correspondingegtional conditionEach standard
exception has member data that includes a minor code (adetaided subcategory)
and acompletion status. Eoeptions can also be declared that are application-specific.
The raising of an application-sp&ciexception is bund to arinterface operation as
part of the operation declaration. Thiges noimply thatthe corresponding
implementation for the operation must raise the exception; it meralyuaces that the
declared operatiomayraise any of the listed erption(s). A programmer has access
to the value of the exception identifiepan a raise.

An application-specific exception is declared with a unique idenfifedative to the
scope of the declaration) and a memlsrthatcontains zero or more IDL type
declarations.
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Exception Identifier

The IDL exception deafation shall map directly to an Ada exception declaration
where the name of the Ada exception is mapipech the IDL exception identifier.

For example, the following IDL exception decléoat

exception null_exception{};

will map to the following Ada exception declaat:

Null_Exception: exception;

A programmer must be able to access the value of the exception identifiaran
exception is raised. A language-defined packagia.Exceptions , is provided by
Ada. The package contains a declaration of fgpeeption_Occurrence . Each
occurrence of an Ada exception is represented by a distinct value of type
Exception_Occurrence

An Ada exception handler may contairctzoice_parameter_specification .

This declares a constant object of typeeption_Occurrence . Upon the raise of

an exception, this constant represents the actual exception being handled. This constan
value can be used to access the fullglfied name using the function,

Exception_Name , in the packagéda.Exceptions . Therefore, mapping an IDL
exception declaration to an Ada exception declaration provides access to the value of
the exception identifier by default.

Exception Members

Members are additional information available in the event of a raise of the
corresponding exception. Members camtein any combination opermissible IDL

types.

The followingdeclarations shall be contained in pack&g§eRBA
type IDL_Exception_Members is abstract tagged null record,;

procedure Get_Members(From: in Ada.Exceptions.Exception_Occurrence;
To: out IDL_Exception_Members) is abstract;

Standard Exceptions

A set of standard run-time exceptions is defined in the IDLUagg speftication.
Each of these exceptions has the same member Tdrenfollowing IDL declarations
appear for standard exceptions:

#define ex_body {unsigned long minor; completion_status completed;}

enum completion_status {COMPL ETED_YES, COMPLETED_NO,
COMPLETED_MAY BE};

enum exception_type {NO_EXCEPTION, USER_EXCE PTION,
SYSTEM_EXCEPTION};
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The followingdeclarations shall exist in packaG®RBA

type completion_Status is (COMPLETED_YES, COMPLETED_NO,
COMPLETED_MAYBE);
type Exception_Type is (NO_EXCEPTION, USER_EXCEPTION,
SYSTEM_EXCEPTION);
type System_Exception_Members is new IDL_Exception_Members with
record
Minor : CORBA.Long;
Completed : Completion_Status;
end record,;
procedure Get_Members(From: in Ada.Exceptions.
Exception_Occurrence;
To: out System_Exception_Members);

For each standard exception specified in the CORBA Spation, a correspnding
Ada exception and exception members typevedrifrom
System_Exception_Members  shall be declared in packa@G®RBAHowever, the
namelnitialization_Failure will be used for the Initialize exception to avoid
conflict with the Adalnitialize procedure.

For example, the IDL standard exception declaration below:

exception UNKNOWN ex_body;

maps to the following:

UNKNOWN: exception;
type Unknown_Members is new System_Exception_Members
with null record;

The Unknown_Exception_Members type will be used to hold the current values
associated with the raised exceptidhe derved Get_Members function may be
used to access the values.

Application-Specific Exceptions

For an application-gzific exception declaration, a type extended from the abstract
type,IDL_Exception_Members , shall bedeclared where the type name will be the
concatenation of the exception idéeti with “_Members”. Each member shall be
mapped to a component of the extension. The name used for each conghailene
mapped from the member name. The type of each exception member shall be mapped
from the IDL member type as specified elsewhere in this document.

The mapping shakilso provide a concrete functioBet Members , that returns the
exception members from an object of type:
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Ada.Exceptions.Exception_Occurrence.

Note —The use of thetringsassociated witlException_Message and
Exception_Information in the language-defined packafyda.Exceptions

may be used by the implementor to “carry” the exception members. This may
effectively render these predefined subprograms useless. If so, this fact shall be
documented.

For example, the following IDL exception declasat

exception access_error {
long file_access_ code;
string access_error_de scription;

}

will map to the following:
Access_error : exception;

type Access_Error_Members is new CORBA.IDL_Exception_Members with
record

File_Access_Code : CORBA.Long;
Access_Error_Description : CORBA.String;
end record;

procedureGet_Members(From:inAda.Exceptions.Exception_Occurrence;
To: out Access_Error_Members);

For consistency, thembers type and theéset Members function must be
generated even if the corresponding IDL exception has zero members. For an exception
declaration without members:

exception a_simple_exception{};
the mapping will be as follows:

A_Simple_Exception : exception;

type A_Simple_Exception_Members is new
CORBA.IDL_Exception_Members with null record;
procedure Get_Members(From: in Ada.Exceptions.Exception_Occurrence;
To: out A_Simple_Exception_Members);

Example Use

The followinginterface definition:

interface stack {
typedef long element;
exception overflow{long upper_bound;};
exception underflow{};
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void push (in element the_element)
raises (overflow);

void pop (out element the_element)
raises (underflow);

k

maps to the following in Ada:

package Stack is

type Element is new CORBA.Long;

Overflow : exception;
type Overflow_Members is new CORBA.IDL_Exception_Members with
record

Upper_Bound : CORBA.Long;
end record;
procedure Get_Members(From: in Ada.Exceptions.
Exception_Occurrence;
To: out Overflow_Members;
Underflow : exception;
type Underflow_Members is new CORBA.IDL_Exception_Members
with null record;
function Get_Members(From: in Ada.Exceptions.
Exception_Occurrence;
To: out Underflow_Members);

end stack;

Thefollowing usage of the stack illustrates access to members upsxcaptionraise:

with Ada.Text_IO;

with Ada.Exceptions;

with Stack;

use Ada;procedure Use_stack is

The_Overflow_Members : Stack.Overflow_Members;
begin

exception
when Stack Error: Stack.Overflow =>
Stack.Get_Members(Stack_Error,The_Overflow_Members;
Text_|O.Put_Line (“Exception raised is“ &
Exceptions.Exception_Name (Stack_Error));
Text_|O.Put_Line (“exceeded upper bound =* &
CORBA.Long'image(The_Overflow_Members.Upper_Bound));

end Use_stack;
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23.5.9 Mapping for Operations and Attributes (Client-Side Specific)

Operations shall map to an Adabprogram with name mapped from theigiion
identifier. The firstargument to operation subprograms will refer to the object that the
operation is being performed on. It shall be an™ mode argument with the name
“Self ” and shall be of the maped dject reference typeRef .

IDL interface operations with non-void result type that have only in-mode parameters
shall be mapped to Ada functions returningfata typemapped from the operation
result type. Otherwise, (non-void IDL interface operations that lm#emode

parameters, or void operations) operations shall be mapped to Ada procedures. The
non-voidresult, if any, is returned via added argument with nam&&turns. ”

If appropriate, each specified parameter in the operation declagatibtihe result type

shall be mapped to an argument of the mapped subprogram. The argument names sha
be mapped from the parameter identifier in the IDL. The argument mode shall be
preserved and the argument shall be of type mapped from the IDL type.

If an operation in an IDL specificatidms a context specification, then an additional
argument with namelti_Context, " of in mode and of type
CORBA.Context.Object (see “Context” on page 23-39) shall be addédr all

IDL specified arguments and before tReturns argument, if any. The

In_Context argument shall have a default value of
CORBA.ORB.Get_Default_Context (see “ORB” on page 23-42).

Read-onlyattributes shall be mapped to an Ada function with néonmed by
prepending Get_ " to the mappedttrbute name. Read-writgtributes shall be
mapped to an Ada function with narffe@med byprepending Get_" to the mapped
attribute name and an Ada procedure with néonmed byprepending Set_ ” to the
mapped atibute name. TheSet procedure takes a controlling parameter of object
reference type and nameseélf, ” and a parameter with the same type asatitibute
and name To. ” The Get function takes a controlling parameter only (of object
reference type and nameSelf ") and returns the type mapped from titéribute type.

IDL oneway operations are mapped the same as other operations; that is, there is no
way to know bylooking at the Ada whether an operatioroiseway or not.

Note —Implementations arencouraged to add@mment to the generated
specification that states that the operatioarisway .

The specification of exceptions for an IDL operation is not part of the generated
operation.

Examples of mappedperationsand atributes may be found inlfiterface Mapping
Examples” on page 23-16.
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23.5.10 Argument Passing Considerations

The exsting Ada languagegarameter passing conventions are followedatbtypes.
The mapping fom , out , andinout parameters to the Ada; " “out, " and “in
out ” parameter modes removes the needafty speciaparameter passing rules.

23.5.11 Tasking Considerations

An implementation should document whether access to CORBA servitzeskiisg-
safe An operation igasking-saféf two tasks within arAda program may perform that
operation and the effect is always as if they were performed in sequence.

Unless otherwise noted, it should be assumed that a CORB#ation isnot tasking-
safe, given current semantics of the CORBA specification, which is non-reentrant.

For implementationsvhich support tasking-safeperations, the implementatishould
furtherdocument the blocking behavior of CORBA operations. Blocking may be at the
task or program level: when an Ada task calls a CORBA operation, it is preferred that
only the task, and not the whole Ada program, be blocked. Refer to tBEXPXdla

binding, IEEEStd 1003.5-199Zor further discussion.

23.6 Mapping of Pseudo-Objects to Ada

23-36

CORBA pseudo-objects are not first class objects. There are no servers associated with
pseudo objects, they are not registered with an ORB, and references to pseudo-objects
are not necessarily valid across computational contexts.

This mapping provides a standard binding for the pseudo-objects, the pre-defined
environment for CORBA. Implementation of pseudo-objects are not specified in this

mapping.

Mapping Rules

In general, the pseuddjects are mapped from the pseudo-IDL according to the rules
specified in preceding sections of tlsisapter.

The types representing pseudo-objects aredadved fromCORBA.Object.Ref
Ada also supports “object semantics” better than some othetL ©Qmis mapping
specifies that the types associated vpiseudo-objects are to be nan@bject and
support copy semantics in assignment. Bledf parameter will be of th®bject
type andin out mode, except when the egtion isobviously a query-only
function, in which case th®bject parameter isSn mode.

Status result types are generally not needed by Ada. Conforimipéementaibns
shall raise appropriate CORBA exceptions on detection of an error condition.

Other exeptions to these general mapping rulesrented in thefollowing text.
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Object Semantics

Conforming implementations shailinplementcopy semards for assignment of
pseudo-bjects (i.e., assignment of a value of a type magpmd apseudo-object to
another object shall result incapy ofall components of the original).

Conforming implementations shall ensure that implementations of pseudo-objects do
not “leak” memory.

23.6.1 NamedValue

NamedValue is used only as an elementN¥List . NamedValue contains an
optional name, an any value, and labelling flags. Legal flag values a&e INR
ARG_OUT, and ARG_INOUT, in bitwise combination with_COPY_VALUE. The
type Flags is mapped in accordance with the mapping rules. Appropriate Flag
constants must be defined by the implementaticamadValue is mapped to a record
in the CORBApackage in conformanceitiy the mapping.

type Flags is new CORBA.Unsigned_Long;
ARG_IN: constant Flags;
ARG_OUT: constant Flags;
ARG_INOUT: constant Flags;
IN_COPY_VALUE: constant Flags;
type NamedValue is record

Name . Identifier;

Argument : Any;

Len : Long;

Arg_Modes : Flags;
end record;

23.6.2 NVList

NVList is a list ofNamedValue s. TheCORBA.NVList package provides the
mapping for the NVList pseudo-object. TRef type is the mapping for the reference.
New NamedValue s may be constructed only as part ofNWList through one of
theadd_item functions. An additional version of Add_Item that usé$aaedValue
argument is provided.
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package CORBA.NVListis
type Object s private;

procedure Add_Item

(Self :in out Object;
Item Name :in Identifier;
Item 1in Any;

Iltem_Flags :in  Flags);
procedure Add_Item

(Self :in out Object;

ltem :in NamedValue);

-- free and free_memory are unneeded

procedure Get_Count
(Self : Object;
Count : out CORBA.Long);
private
... implementation defined ...
end CORBA.NVList;

23.6.3 Request

Request provides the primary support for the Dynamic loation Interfac€DIl). A
new regqiest on a particular target object may be constructed using the
Create_Request operation in th@bject interface.Arguments and contexts may
be provided to th€reate Request operation or may badded after construction
via theAdd_Arg operation in th&kequest interface. Requests can be transferred to
a server and responsestained sychronously through thinvoke operation.The

Send operation may be used to transfer a request to a server without waiting for
results.Resuts, output arguments, and exceptions may be obtained later with the
Get_Response operation. TheCORBA.Request package provides the Ada
interface to théRequest pseudo-object and is mapped in conformance with the
mapping rules, except for the argument&\tld_Arg . The pseudo-IDLfor Add_Arg
includes five arguments (a name, yp&Code, a void for the actual value, an
argument length, and a Flag value) that have been replaced by a single argument of
type NamedValue in the Ada mapping.
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package CORBA.Request is
type Object s private;

procedure Add_Arg
(Self :in out Object;
Arg :in  NamedValue);

procedure Invoke
(Self :in out Object;
Invoke_Flags:in  Flags);

procedure Delete
(Self :in out Object);

procedure Send
(Self :in out Object;
Invoke_Flags:in  Flags);

procedure Get_Response
(Self . in out Object;
Response_Flags : in  Flags);

private
... implementation defined ...
end CORBA.Request;

23.6.4 Context

A Context supplies optional context information associated with a method
invocation. PackagE ORBA.Context provides the Ada interface for this capability

and is mapped in accordance with the mapping rules. If an error in processing occurs,
the CORBA system exceptiddAD_CONTEXTs returned.

package CORBA.Context is
type Object s limited private;

procedure Set_One_Value

(Self  :in out Object;
Prop_Name:in Identifier;
Value :in  CORBA.String);

procedure Set_Values
(Self :inout Object;
Values :in  CORBA.NVList.Object);

procedure Get_Values

(Self :in Object;

Start_Scope :in ldentifier;
This_Object :in  Boolean := TRUE;
Prop_Name :in Identifier;

Values : out CORBA.NVList.Object);
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procedure Delete_Values
(Self  :in out Object;
Prop_Name:in Identifier);

procedure Create_Child
(Self  :in out Object;
Ctx_Name :in Identifier;
Child_Ctx: out Object);

procedure Delete
(Self 1in  Object;
Delete_Desendents:in Boolean := FALSE);
private

... implementation defined ...
end CORBA.Context;

23.6.5 Principal

A Principal represents information about principals requesting operafidrese
are no defined operations in the CORBA specificatfeackageCORBA.Principal
provides the Ada interface and is mapped in accordance with the mapping rules.
Because typ®rincipal may be passed as a parameter, functions supporting
conversion to typény are provided.

package CORBA.Principal is
type Object s private;

function To_Any (From : in Object) return Any;
function From_Any(From : in Any) return Object;

function Is_Principal (Item : Any) return Boolean;
-- implementations may add operations

end CORBA.Principal;

23.6.6 TypeCode

A TypeCode represents IDL type information. It istimately related to typény.
For this reasonpackageTypeCode that defines th®bject type for lypeCode is a
subpackage nested within ti@®RBApackage. See “Mapping foygeCodes” on
page 23-28 for more information.
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package CORBA is

type TCKind is
(tk_null,
tk_void,
tk_short,
tk_long,
tk_ushort,
tk_ulong,
tk_float,
tk_double,
tk_boolean,
tk_char,
tk_octet,
tk_any,
tk_TypeCode,
tk_Principal,
tk_obijref,
tk_struct,
tk_union,
tk_enum,
tk_string,
tk_sequence,
tk_array);

package TypeCode is
type Object is private;

Bounds : exception;

type Bounds_Members is new CORBA.IDL_Exception_Members

with null record;
procedure Get_Members
(From : in Ada.Exceptions.Exception_Occurrence;
To :outBounds_Members);

function Equal(Self : in Object; TC : in Object)
return CORBA.Boolean;

function "="(Left, Right : in Object) return Boolean
renames Equal;

function Kind(Self : in Object) return TCKind;
function Param_Count(Self : in Object) return CORBA.Long;
function Parameter

(Self :in  Object;

Index :in  CORBA.Long) -- note origin is 0

return Any;

end TypeCode;
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23.6.7 ORB

An ORBis the programmer intexfe to the Object Request Brok€he package
CORBA.ORBprovides the Ada interface to the Request Broker. Package ORB is
specified as a finite state machine rather than an object. None of pipedn@erations
contain theSelf parameter specified in thEseudo-bject mapping rules.

package CORBA.ORB is

function Object_To_String
(Obj : in CORBA.Object.Ref'CLASS)
return CORBA.String;

procedure String_to_Object
(From:in CORBA.String)
To :inout CORBA.Object.Ref'CLASS);

procedure Create_List
(Count :in CORBA.Long;
New_List : out CORBA.NVList.Object);

procedure Create_Operation_List
(Oper :in  CORBA.OperationDef.Ref;
New_List : out CORBA.NVList.Object);

function Get_Default_Context return CORBA.Context.Object;

end CORBA.ORB;

23.6.8 Object

Object is the root of the IDL interface hierarchy. Whiddhject is a normal
CORBA object (not a pseudo-objedty interface is describduere because it
references other pseudo-objects @sdmplementation will necessarily be different.
The packageCORBA.Object provides the Ada interfacand includes &ef type
that is the root for client-side interfac&ee “Mapping for Interfaces (Client-Side
Specific)” on page 23-12 for moraformation.
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package CORBA.Object is
type Ref is tagged private;

function To_Any (From : in Ref) return Any;
function From_Any(From : in Any) return Ref;

function Get_Implementation(Self : in Ref)
return CORBA.ImplementationDef .Ref;

function Get_Interface(Self : in Ref)
return CORBA.InterfaceDef.Ref;

function Is_Nil(Self : in Ref) return Boolean;
function Is_Null(Self : in Ref) return Boolean renames Is_Nil;

-- Duplicate unneeded, use assignment

procedure Create_Request
(Self :in Ref;
Ctx :in CORBA.Context.Object;
Operation: in  Identifier;
Arg_list :in  CORBA.NVList.Object;
Result :in out NamedValue;
Request : out CORBA.Request.Object;
Req_Flags:in Flags;
Returns : out Status);

private

end CORBA.Object;

23.6.9 Environment

The Environment  pseudo-object is not needed by this mapping except as a
parameter to th&et_Principa | operation in the BOA interfac&he
CORBA.Environment package provides an Ada interface to whimiplementations
may addadditional operations.

package CORBA.Environment is
type Object s private;
private

... implementation defined ...
end CORBA.Environment;

23.7 Server-Side Mapping

This mapping refers to the portability constraints for an implementation written in Ada
as theserver sidemapping. Thedrm serverhere is not meant teestrict

implementations to the situation where method invocations cross address space or
machine boundaries. This section addressgsmplementaibn of an IDL interface.
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The current CORBA specificationovers only a subset of the functionality needed to
build a server. As a consequence, it is unlikely that docming, working server can

be guaranteed to be portable. However, we expect the bulk of the server code to be
portable fromone ORB implementation to another.

23.7.1 Implementing Interfaces

The mplementation of an IDL interface shall be mapped to a gaitkage, named
Impl , of that interface’s client side interfapackage. The specification of this
package shall contain subprograms associafddthe IDL interface’s operations and
the declaration of a record typ®bject . Theoperation subprograms arevitked by
the ORB. The object record is used to hold member data employed by the
implementation of an interface.

If the interface has no parents, the typlgiect shall be declared as an (implementor-
defined) extension o€ ORBA Implementation_Defined .Object where
Implementation_Defined is implementatiordependent. If the interface has a single
parent, the typ®bject shall be an extension of tii#bject type mapped from the
parent interface.

23.7.2 Implementing Operations aAdtributes

The parameters passed to iamplemenation subprogram parallel those passed to the
client side stub but the type of tlself parameter imccess Object , where
Object is described above, rather than the reference type declared in the stub
package.

23.7.3 Examples

The following IDL interface:
File cultivation.idl:
#include “barn.idl”

interface Plow {
long row();
void attach(in short blade);
void harness(in Horse pow er);

|3
#pragma S ubsyst em(“Far m”);

causes the IDL translator to generate, in addition to the client packages discussed in
previous sections, the following implementation speation:
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with CORBA,;
with CORBA.Object;
with Farm.Horse;
package Farm.Plow.Impl is
type Object is new CORBA. Implementation_Defined .Object with
private;

function Row
(Self : access Object)
return CORBA.Long;

procedure Attach
(Self : access Object;
Blade : in CORBA.Short);

procedure Harness
(Self :access Object;
Power : in Farm.Horse.Ref);

private

type Object is new CORBA.Object.Object with
record
-- (implementation data)
end record;

end Farm.Plow.Impl;

The placement of the object record in the private part is not mandated by this mapping.

23.8 Predefined Language Environment: Subsystem CORBA

This appendix provides a complete sfieation of theCORBApackage anits
children that comprise the pre-defined Ada environment which CORBA-compliant
clients and servensiust be provided by compliant products.

Any references to packagemplementaton_Defined shown here indicatéems

that are to be defined by the implementatow should not baisinterpreted as the
required definitions for these items. All types ded fom
Implementation_Defined.Opaque_Type are completely implementation
defined and should be magdevate. Implementations are allowedadd definitions
required by extensions of the CORBA specification implemented by ORB products.
Other allowable additions include, but are not limited to, representation clauses and
additional with clauses.

23.8.1 Package CORBA

with Ada.Exceptions;
with Ada.Strings.Unbounded;
with Implementation_Defined; - dummy package to let compile succeed

with Interfaces;

--l module CORBA {
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package CORBA is

-- CORBA Module: In order to prevent names defined with the

-- CORBA specification from clashing with names in programming languages
-- and other software systems, all names defined by CORBA are treated as
-- if they were defined with a module named CORBA.

-- Each IDL data type is mapped to a native data

-- type via the appropriate language mapping.

-- The following definitions may differ. See the mapping
-- specification for more information.

subtype Boolean is Standard.Boolean;
type Short is new Interfaces.Integer_16;
type Long is new Interfaces.Integer_32;

type Unsigned_Short is new Interfaces.Unsigned_16;
type Unsigned_Long is new Interfaces.Unsigned_32;

type Float is new Interfaces.|IEEE_Float_32;

type Double is new Interfaces.|IEEE_Float_64;

subtype Char is Standard.Character;

type Octet is new Interfaces.Unsigned_8;

type String is new Ada.Strings.Unbounded.Unbounded_ String;
-- Exceptions

type IDL_Exception_Members is abstract tagged null record;

procedure Get_Members(From: in Ada.Exceptions.Exception_Occurrence;
To: out IDL_Exception_Members) is abstract;

-- Standard Exceptions:
--1 #define ex_body{ unsigned long minor, completion_status completed;}
--l enum completion_status{COMPLETED_YES, COMPLETED_NO, COMPLETED_MAYBE},
type Completion_Status is
(COMPLETED_YES, COMPLETED_NO, COMPLETED_MAYBE);

--I enum exception_type{ NO_EXCEPTION, USER_EXCEPTION, SYSTEM_EXCEPTION},
type Exception_Type is
(NO_EXCEPTION, USER_EXCEPTION, SYSTEM_EXCEPTION);

type Ex_Body is new CORBA.IDL_Exception_Members with record
Minor: CORBA.Unsigned_Long;
Completed : Completion_Status;

end record;

procedure Get_Members(From: in Ada.Exceptions.Exception_Occurrence;
To: out Ex_Body);

--l exception UNKNOWN ex_body; // the unknown exception
UNKNOWN: exception;

--1 exception BAD_PARAM ex_body; // an invalid parameter was passed
BAD_PARAM: exception;

--l exception NO_MEMORY ex_body; // dynamic memory allocation failure
NO_MEMORY: exception;

--| exception IMP_LIMIT ex_body; // violated implementation limit
IMP_LIMIT: exception;

--1 exception COMM_FAILURE ex_body; // communication failure
COMM_FAILURE: exception;

--l exception INV_OBJREF  ex_body; // invalid object reference
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INV_OBJREF: exception;
--1 exception NO_PERMISSION ex_body; // no permission for attempted op.
NO_PERMISSION: exception;
--1 exception INTERNAL ex_body; // ORB internal error
INTERNAL: exception;
-- exception MARSHAL ex_body; // error marshalling param/result
MARSHAL: exception;
--l exception INITIALIZE  ex_body; // ORB initialization failure
INITIALIZATION_FAILURE : exception;
--l exception NO_IMPLEMENT ex_body;

--// operation implementation unavailable
NO_IMPLEMENT: exception;
--l exception BAD_TYPECODE ex_body; // bad typecode
BAD_TYPECODE: exception;
--| exception BAD_OPERATION ex_body; // invalid operation
BAD_OPERATION: exception;
--l exception NO_RESOURCES ex_body; // insufficient resources for req.
NO_RESOURCES: exception;
--l exception NO_RESPONSE ex_body;

--// response to request not yet available
NO_RESPONSE: exception;
--l exception PERSIST_STORE ex_body; // persistent storage failure
PERSIST_STORE: exception;
--| exception BAD_INV_ORDER ex_body; // routine invocations out of order
BAD_INV_ORDER: exception;
--l exception TRANSIENT ex_body;

--// transient failure - reissue request
TRANSIENT: exception;
--1 exception FREE_MEM ex_body; // cannot free memory
FREE_MEM: exception;
--l exception INV_IDENT ex_body; // invalid identifier syntax
INV_IDENT: exception;
--| exception INV_FLAG ex_body; // invalid flag was specified
INV_FLAG: exception;
--l exception INTF_REPOS  ex_body;

--// error accessing interface repository
INTF_REPOS: exception;
--1 exception BAD_CONTEXT ex_body; // error processing context object
BAD_CONTEXT: exception;
--| exception OBJ_ADAPTER ex_body; // failure detected by object adapter
OBJ_ADAPTER: exception;
--l exception DATA_CONVERSION ex_body; // data conversion error
DATA_CONVERSION: exception;

-- TypeCodes

--l enum TCKind {

- tk_null, tk_void,

- tk_short, tk_long, tk_ushort, tk_ulong,

- tk_float, tk_double, tk_boolean, tk_char,

- tk_octet, tk_any, tk_TypeCode, tk_Principal, tk_obijref,

- tk_struct, tk_union, tk_enum, tk_string,

- tk_sequence, tk_array

- 5

type TCKind is
(tk_null,
tk_void,
tk_short,
tk_long,
tk_ushort,
tk_ulong,
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tk_float,
tk_double,
tk_boolean,
tk_char,
tk_octet,
tk_any,
tk_TypeCode,
tk_Principal,
tk_obijref,
tk_struct,
tk_union,
tk_enum,
tk_string,
tk_sequence,
tk_array);

-- Any Type: The any type permits the specification of
-- values that can express any IDL type.
type Any is private;

--l interface TypeCode {
package TypeCode is

type Object is private;

--l exception Bounds {};
Bounds : exception;
type Bounds_Members is new CORBA.IDL_Exception_Members
with null record;
function Get_Members
(X : Ada.Exceptions.Exception_Occurrence) return Bounds_Members;

--I boolean equal (in TypeCode tc);
function Equal(Self : in Object; TC : in Object) return CORBA.Boolean;
function "="(Left, Right : in Object) return Boolean renames Equal;

--I TCKind kind ();
function Kind(Self : in Object) return TCKind;

--1 long param_count ();
--I /I The number of parameters for this TypeCode.
function Param_Count(Self : in Object) return CORBA.Long;

--l any parameter (in long index) raises (Bounds);
--I /] The index'th parameter. Parameters are indexed
--1// from O to (param_count-1).
function Parameter
(Self : in Object;
Index :in CORBA.Long) -- note origin is 0
return Any;

-}
private

... Iimplementation defined ...
end TypeCode;

function Get_Type(The_Any : in Any) return Typecode.Object;

function To_Any (From : in Octet) return Any;
function To_Any (From : in Short) return Any;
function To_Any (From : in Long) return Any;
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function To_Any (From : in Unsigned_Short) return Any;
function To_Any (From : in Unsigned_Long) return Any;
function To_Any (From : in Boolean) return Any;
function To_Any (From : in Char) return Any;
function To_Any (From : in String) returm Any;

function From_Any  (From: in Any) return Octet;
function From_Any  (From: in Any) return Short;
function From_Any  (From: in Any) return Long;

function From_Any  (From: in Any) return Unsigned_Short;
function From_Any  (From: in Any) return Unsigned_Long;

function From_Any  (From: in Any) return Boolean;
function From_Any  (From: in Any) return Char;
function From_Any  (From: in Any) return String;

--l typedef string Identifier;
type ldentifier is new CORBA.String;

-- Dynamic Invocation Interface
-- Common Data Structures

--1 typedef unsigned long Flags;

type Flags is new CORBA.Unsigned_Long;
ARG_IN :constant Flags;

ARG_OUT : constant Flags;
ARG_INOUT: constant Flags;

--I struct NamedValue {

-l  Identifier name; /I argument name
-l any argument; /I argument
-1 long len; /I length/count of argument value

-1 Flags arg_modes; /[ argument mode flags
- ;
type NamedValue is record
Name . ldentifier;
Argument : Any,
Len : Long;
Arg_Modes : Flags;
end record;

OUT_LIST_MEMORY: constant Flags; -- CORBA6.2.1
IN_COPY_VALUE: constant Flags; -- CORBA6.2.2
INV_NO_RESPONSE: constant Flags; -- CORBA6.3.1
INV_TERM_ON_ERR: constant Flags; -- CORBA6.3.2
RESP_NO_WAIT: constant Flags; -- CORBA6.3.3
DEPENDENT_LIST: constant Flags; -- CORBA 6.4.2

CTX_RESTRICT_SCOPE: constant Flags; -- CORBA 6.6.4

-- Container and Contained Obijects
-- moved to child package CORBA.Repository_Root

--I typedef unsigned long Status;
type Status is new CORBA.Unsigned_Long;

private

... implementation defined ...

end CORBA;
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23.8.2 Package CORBA.Bounded_Strings;

--with Ada.Strings.Bounded;
--package CORBA.Bounded_Strings
-- renames Ada.Strings.Bounded.Generic_Bounded_Length;

Note —Because library units must be renames of library units and because
Generic_Bounded_Length is notilarary unit, conforming implementations must
provide a sbstitute.

23.8.3 Package CORBA.Context

--l interface Context {
with CORBA.NVList;
package CORBA.Context is

type Object is limited private;

- Status set_one_value (
-l in Identifierprop_name, // property name to add
- in stringvalue I/ property value to add

procedure Set_One_Value
(Self  :in out Object;
Prop_Name:in Identifier;
Value :in CORBA.String);

-l Status set_values (
-l in NVListvalues Il property values to be changed
- );
procedure Set_Values
(Self :inout Object;
Values :in  CORBA.NVList.Object);

- Status get_values (
-l in Identifierstart_scope, // search scope
- in Flagsop_flags, // operation flags
- in Identifierprop_name, // name of property(s) to retrieve
-l out NVListvalues /I requested property(s)
-l )i
procedure Get_Values

(Self : in out Object;

Start_Scope :in  ldentifier;

Op_Flags :in Flags;

Prop_Name :in Identifier;

Values : out CORBA.NVList.Object);

- Status delete_values (
- in Identifierprop_name // name of property(s) to delete
- ;
procedure Delete_Values
(Self  :in out Object;
Prop_Name:in Identifier);

- Status create_child (

- in Identifierctx_name, // hame of context object
- out Contextchild_ctx  // newly created context object
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__| ;

procedure Create_Child
(Self  :in out Object;
Ctx_Name :in Identifier;
Child_Ctx: out Object);

- Status delete (
- in Flagsdel_flags Il flags controlling deletion
-l )i
N
procedure Delete
(Self :in out Object;
Del_Flags:in Flags);

private
... implementation defined ...
end CORBA.Context;

23.8.4 Package CORBA.Environment

- interface Environment {};
package CORBA.Environment is

type Object s private;

private
... implementation defined ...
end CORBA.Environment;

23.8.5 Package CORBA.Forward

with CORBA.Object;
generic
package CORBA.Forward is
type Ref is new CORBA.Object.Ref with null record;

generic
type Ref_Type is new CORBA.Object.Ref with private;
package Convertis

function From_Forward(The_Forward : in Ref) return Ref_Type;

function To_Forward (The_Ref :in Ref_Type) return Ref;
end Convert;
private
function To_Ref(From : in Any) return Ref;
end CORBA.Forward;

23.8.6 Package CORBA.Itera®ver_Any Elements

generic
with procedure Process
(The_Any :in Any;
Continue : out boolean);
procedure CORBA .Iterate_Over_Any_Elements
(In_Any:in  Any);
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23.8.7 Package CORBA.NVList

-l interface NVList {
package CORBA.NVListis

type Object s private;
--l Status add_item (

-1 inldentifier item_name, // name of item
-1 inTypeCode item_type, //item datatype

-l invoid *value, //item value
-1 inlong value_len, //length of item value
-l inFlags item_flags // item flags
)
procedure Add_ltem
(Self : in out Object;
Item_Name :in Identifier;
ltem 2in Any;

Iltem_Flags :in  Flags);
procedure Add_ltem

(Self :in out Object;

Iltem :in NamedValue);

--| Status free (); -- unneeded
--1 Status free_memory (); -- unneeded

--| Status get_count (
-l outlongcount // number of entries in the list
-l )i
procedure Get_Count
(Seff :in Object;
Count: out CORBA.Long);

-k
private
... implementation defined ...;

end CORBA.NVList;

23.8.8 Package CORBA.Object

with CORBA.ImplementationDef;
with CORBA.InterfaceDef;

with CORBA.Context;

with CORBA.NVList;

with CORBA.Request;

-l interface Object {

package CORBA.Objectis

type Ref is tagged private;

function To_Any(From : in Ref) return Any;
function To_Ref(From : in Any) return Ref;

--I ImplementationDef get_implementation();
function Get_Implementation(Self : in Ref)
return CORBA.ImplementationDef.Ref;

--I InterfaceDef get_interface();
function Get_Interface(Self : in Ref)
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return CORBA.InterfaceDef.Ref;

--I boolean is_nil();
function Is_Nil(Self : in Ref) return Boolean;

function Is_Null(Self : in Ref) return Boolean renames Is_Nil;

--I Object duplicate();
-- use assignment

--1 void release();
procedure Release(Self : in out Ref);

--l Status create_request(

--l in Context ctx,

-l in Identifier operation,
--l in NVList arg_list,

--l inout NamedValue result,
--l  out Request request,
-1 in Flags req_flags

-1);

procedure Create_Request

(Self :in Ref;

Ctx :in CORBA.Context.Object;
Operation : in  Identifier;

Arg_list :in  CORBA.NVList.Object;
Result :in out NamedValue;

Request : out CORBA.Request.Object;
Req_Flags:in Flags;

Returns : out Status);

private
... implementation defined ...
end CORBA.Object;

23.8.9 Package CORBA.ORB

-- Converting Object References to Strings
-- interface ORB {

with CORBA.NVList;

with CORBA.OperationDef;

with CORBA.Object;

with CORBA.Context;

with CORBA.Sequences;

with CORBA.BOA;

package CORBA.ORB is

--  string object_to_string (in Object obj);
function Object_To_String
(Obj : in CORBA.Object.Ref'CLASS)
return CORBA.String;

--  Object string_to_object (in string str);
procedure String_to_Object
(From:in CORBA.String;
To : out CORBA.Object.Ref'CLASS);

--  Status create_list (
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-- inlong count,
- out NVListnew_list
- );
procedure Create_List
(Count :in CORBA.Long;
New_List: out CORBA.NVList.Object);

--  Status create_operation_list (

- in OperationDefoper,
-- out NVListnew_list
- )i
procedure Create_Operation_List
(Oper :in  CORBA.OperationDef.Ref;
New_List: out CORBA.NVList.Object);

--  Status get_default_context (out Context ctx);
function Get_Default_Context return CORBA.Context.Object;

end CORBA.ORB;

23.8.10 Package CORBA.Principal

--I Interface Principal{};
package CORBA.Principal is

type Object s private;

function To_Any (From : in Object) return Any;
function From_Any(From : in Any) return Object;

function Is_Principal (Item : Any) return Boolean;
-- implementations may add operations
private

... implementation defined ...
end CORBA.Principal;

23.8.11 Package CORBA.Request
--Request Routines
-l interface Request {
package CORBA.Request is
type Object s private;

--l Status add_arg (

-1 inldentifier name, [/l argument name

-1 inTypeCode arg_type, /I argument datatype

-l invoid *value, /I argument value to be added
-1 inlong len, /l'length/count of argument value

-l inFlags arg_flags /I argument flags
proéedure Add_Arg

(Self :in out Object;

Arg :in NamedValue);

--l Status invoke (
-1 inFlags invoke_flags // invocation flags
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=)
procedure Invoke
(Self : in out Object;
Invoke_Flags:in  Flags);

--| Status delete ();
procedure Delete
(Self :in out Object);

--| Status send (

-1 inFlags invoke_flags // invocation flags
=)
procedure Send
(Self : in out Object;

Invoke_Flags:in  Flags);

--| Status get_response (
-1 inFlags response_flags // response flags
=)

procedure Get_Response

(Self :in out Object;
Response_Flags : in  Flags);
-}
private

... implementation defined ...
end CORBA.Request;

23.8.12 Package CORBA.Sequences

package CORBA.Sequences is

-- CORBA.Sequences is the parent of the bounded and unbounded sequence
-- packages. Some exceptions and types common to both are declared here
-- (following the structure of Ada.Strings).

-- Length_Error is raised when sequence lengths are exceeded.

-- Pattern_Error is raised when a null pattern string is passed.

-- Index_Error is raised when indexes are out of range.

Length_Error, Pattern_Error, Index_Error : exception;
type Alignment is (Left, Right, Center);

type Truncation is (Left, Right, Error);

type Membership is (Inside, Outside);

type Direction is (Forward, Backward);

type Trim_End is (Left, Right, Both);

end CORBA.Sequences;
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23.8.13 Package CORBA.Sequences.Bounded

-- This package provides the definitions required by the IDL-to-Ada

-- mapping specification for bounded sequences.

-- This package is instantiated for each IDL bounded sequence type.

-- This package defines the sequence type and the operations upon it.

-- This package is modeled after Ada.Strings.

-- Most query operations are not usable until the sequence object has

-- been initialized through an assignment.

-- Value semantics apply to assignment, that is, assignment of a sequence

-- value to a sequence object yields a copy of the value.

-- The exception INDEX_ERROR is raised when indexes are not in the range
-- of the object being manipulated.

-- The exception CONSTRAINT_ERROR is raised when objects that have not
-- been initalized or assigned to are manipulated.

generic

type Element is private;
Max : Positive; -- Maximum length of the bounded sequence

package CORBA.Sequences.Bounded is
Max_Length : constant Positive := Max;
type Element_Array is array (Positive range <>) of Element;
Null_Element_Array : Element_Array(1..0);
type Sequence is private;
Null_Sequence : constant Sequence;
subtype Length_Range is Natural range 0 .. Max_Length;

function Length (Source : in Sequence)
return Length_Range;

type Element_Array_Access is access all Element_Array;
procedure Free(X: in out Element_Array_Access);

-- Conversion, Concatenation, and Selection Functions --

function To_Sequence
(Source : in Element_Array;
Drop :in Truncation := Error)
return Sequence;

function To_Sequence

(Length : in Length_Range)
return  Sequence;

CORBAV2.2 Februaip98



23

function To_Element_Array (Source : in Sequence)

return Element_Array;

function Append
(Left, Right : in Sequence;
Drop :in Truncation := Error)
return Sequence;

function Append
(Left :in Sequence;
Right : in Element_Array;
Drop :in Truncation := Error)
return Sequence;

function Append
(Left :in Element_Array;
Right : in Sequence;
Drop :in Truncation := Error)
return Sequence;

function Append
(Left :in Sequence;
Right : in Element;
Drop :in Truncation := Error)
return Sequence;

function Append
(Left :in Element;
Right : in Sequence;
Drop :in Truncation := Error)
return Sequence;

procedure Append
(Source :inout Sequence;
New_Item : in Sequence;
Drop :in Truncation := Error);

procedure Append
(Source :inout Sequence;
New_Item : in Element_Array;
Drop :inTruncation := Error);

procedure Append
(Source :in out Sequence;
New_Item : in Element;
Drop :in Truncation := Error);

function "&" (Left, Right : in Sequence)
return Sequence;

function "&"
(Left : in Sequence;
Right : in Element_Array)
return Sequence;

function "&"
(Left : in Element_Array;
Right : in Sequence)
return Sequence;
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function "&"
(Left : in Sequence;
Right : in Element)
return Sequence;

function "&"
(Left : in Element;
Right : in Sequence)
return Sequence;

function Element_Of
(Source : in Sequence;
Index :in Positive)
return Element;

procedure Replace_Element
(Source : in out Sequence;
Index :in Positive;
By :in Element);

function Slice
(Source : in Sequence;
Low :in Positive;
High :in Natural)
return Element_Array;

function "=" (Left, Right : in Sequence)
return Boolean;

function "="
(Left : in Sequence;
Right : in Element_Array)
return Boolean;

function "="
(Left : in Element_Array;
Right : in Sequence)
return Boolean;

function Index
(Source :in Sequence;
Pattern : in Element_Array;
Going :in Direction := Forward)
return  Natural;

function Count
(Source :in Sequence;
Pattern : in Element_Array)
return Natural,

-- Sequence transformation subprograms -

function Replace_Slice
(Source : in Sequence;
Low :in Positive;
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High :in Natural;

By :in Element_Array;

Drop :in Truncation := Error)
return Sequence;

procedure Replace_Slice
(Source :in out Sequence;

Low :inPositive;
High :in Natural;
By . in Element_Array;

Drop :inTruncation := Error);

function Insert
(Source :in Sequence;
Before :in Positive;
New_Item : in Element_Array;
Drop :inTruncation :=Error)
return  Sequence;

procedure Insert
(Source :inout Sequence;
Before :in Positive;
New_Item : in Element_Array;
Drop :in Truncation := Error);

function Overwrite
(Source :in Sequence;
Position : in Positive;
New_Item : in Element_Array;
Drop :in Truncation := Error)
return  Sequence;

procedure Overwrite
(Source :in out Sequence;
Position : in Positive;
New_Item :in Element_Array;
Drop :in Truncation := Error);

function Delete
(Source :in Sequence;
From :in Positive;
Through : in Natural)
return Sequence;

procedure Delete
(Source :inout Sequence;
From :in Positive;
Through : in Natural);

-- Sequence selector subprograms --

function Head
(Source : in Sequence;
Count :in Natural;
Pad :in Element;
Drop :in Truncation := Error)
return Sequence;

procedure Head

CORBAV2.1  Augus997

23-59



23

(Source : in out Sequence;
Count :in Natural;

Pad :in Element;

Drop :in Truncation := Error);

function Tail
(Source : in Sequence;
Count :in Natural;
Pad :in Element;
Drop :in Truncation := Error)
return Sequence;

procedure Tall
(Source : in out Sequence;
Count :in Natural;
Pad :in Element;
Drop :in Truncation := Error);

-- Sequence constructor subprograms --

function "*"
(Left :in Natural;
Right : in Element)
return Sequence;

function "*"
(Left : in Natural;
Right : in Element_Array)
return Sequence;

function ™"
(Left :in Natural;
Right : in Sequence)
return Sequence;

function Replicate

(Count : in Natural;

Item :in Element;

Drop : in Truncation := Error)
return Sequence;

function Replicate
(Count : in Natural;
Item :in Element_Array;
Drop :in Truncation := Error)
return Sequence;

function Replicate
(Count : in Natural;
Item :in Sequence;
Drop :in Truncation := Error)
return Sequence;
private
... implementation defined ...

end CORBA.Sequences.Bounded;
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23.8.14 Package CORBA.Sequences.Unbounded

-- This package provides the definitions required by the IDL-to-Ada

-- mapping specification for unbounded sequences.

-- This package is instantiated for each IDL unbounded sequence type.

-- This package defines the sequence type and the operations upon it.

-- This package is modeled after Ada.Strings.

-- Most query operations are not usable until the sequence object has

-- been initialized through an assignment.

-- Value semantics apply to assignment, that is, assignment of a sequence

-- value to a sequence object yields a copy of the value.

-- The exception INDEX_ERROR is raised when indexes are not in the range
-- of the object being manipulated.

-- The exception CONSTRAINT_ERROR is raised when objects that have not
-- been initalized or assigned to are manipulated.

generic
type Element is private;
package CORBA.Sequences.Unbounded is
type Element_Array is array (integer range <>) of Element;
Null_Element_Array : Element_Array(1..0);
type Sequence is private;
Null_Sequence : constant Sequence;

function Length (Source : in Sequence)
return Natural;

type Element_Array_Access is access all Element_Array;
procedure Free(X : in out Element_Array_Access);

-- Conversion, Concatenation, and Selection Functions --

function To_Sequence
(Source : in Element_Array)
return Sequence;

function To_Sequence
(Length : in Natural)
return  Sequence;

function To_Element_Array (Source : in Sequence)
return Element_Array;

procedure Append
(Source :inout Sequence;
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New_ltem : in Sequence);

procedure Append
(Source :inout Sequence;
New_ltem :in Element_Array);

procedure Append
(Source :inout Sequence;
New_Item : in Element);

function "&" (Left, Right : in Sequence)
return Sequence;

function "&"
(Left :in Sequence;
Right : in Element_Array)
return Sequence;

function "&"
(Left : in Element_Array;
Right : in Sequence)
retum Sequence;

function "&"
(Left : in Sequence;
Right : in Element)
return Sequence;

function "&"
(Left : in Element;
Right : in Sequence)
return Sequence;

function Element_Of
(Source : in Sequence;
Index : in Positive)
return Element;

procedure Replace_Element
(Source : in out Sequence;
Index : in Positive;
By :in Element);

function Slice
(Source : in Sequence;
Low :in Positive;
High :in Natural)
return Element_Array;

function "=" (Left, Right : in Sequence)
return Boolean;

function "="
(Left : in Element_Array;
Right : in Sequence)
retumn Boolean;

function "="
(Left :in Sequence;
Right : in Element_Array)
retum Boolean;
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function Index
(Source :in Sequence;
Pattern :in Element_Array;
Going :in Direction := Forward)
retum  Natural;

function Count
(Source :in Sequence;
Pattern : in Element_Array)
retum Natural;

-- Sequence transformation subprograms --

function Replace_Slice
(Source : in Sequence;
Low :in Positive;
High :in Natural;
By :in Element_Array)
return  Sequence;

procedure Replace_Slice
(Source :inout Sequence;

Low . in Positive;
High :in Natural;
By :in Element_Array);

function Insert
(Source :in Sequence;
Before :in Positive;
New_ltem : in Element_Array)
return  Sequence;

procedure Insert
(Source :inout Sequence;
Before :in Positive;
New_ltem : in Element_Array);

function Overwrite
(Source :in Sequence;
Position : in Positive;
New_ltem :in Element_Array)
return  Sequence;

procedure Overwrite
(Source :inout Sequence;
Position : in Positive;
New_ltem : in Element_Array);

function Delete
(Source :in Sequence;
From :in Positive;
Through : in Natural)
retum Sequence;
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procedure Delete
(Source :in out Sequence;
From :in Positive;
Through : in Natural);

-- Sequence selector subprograms --

function Head
(Source : in Sequence;
Count : in Natural;
Pad :in Element)
retum Sequence;

procedure Head
(Source : in out Sequence;
Count : in Natural;
Pad :in Element);

function Tall
(Source : in Sequence;
Count : in Natural;
Pad :in Element)
return  Sequence;

procedure Tall
(Source : in out Sequence;
Count : in Natural;
Pad :in Element);

-- Sequence constructor subprograms -

function "*"
(Left : in Natural;
Right : in Element)
return Sequence;

function "*"
(Left : in Natural;
Right : in Element_Array)
return Sequence;

function "*"
(Left :in Natural;
Right : in Sequence)
retum Sequence;

private

... implementation defined ...
end CORBA.Sequences.Unbounded;
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23.9 Glossary of Ada Terms

Class

Clas s-wide types

Controlled type

Package

Primitive op erations

Subsystems

Tagged type

Withing, withs, with clause

This appendix defineermsused in the document that are not defined in the glossary
of the CORBA specification. These @tefions are quoted mostly from the Ada 95
Reference Manual (ISO/IEC 8652:1995).

A class is a set of types that is closed under derivation, which means that if a given
type is in the class, then all types dedfrom that type are also in the class. The set
of types of a class share common properties, such agtiitive operations.

Class-wide types are defined for (and belong to) each derivation class rooted at a
tagged type. Given a subtype S of a tagged type T, S’Class is the subtype_mark for a
corresponding subtype of the tagged class-wide type T'Class. Such typedlede
“class-wide” because when a formal parameter is defined to be of a class-wide type
T'Class, an actual parameter ary type in thelerivation class rooted at T is

acceptable.

A controlled type supports user-defined assignnaeat fnalization. Objects are
alwaysfinalized before beinglestroyed.

Packages are program units that allow the specification of groups of logically related
entities. Typically, gpackage contains the declaration of a type along with the
declarations of primitive subprograms of the type, which can be called from outside the
package, while the inner working remains hidden from outssegesu

The primitive operations of a type are the operations (such as subprograms) declared
together with the type declaration. Thane inherited by other types in the same class
of types. For a tagged type, thamitive stbprograms are dispatching subgrams,
providing run-time polymorphism. A dispatching subprogram may be called with
statically tagged operands, in which case the subprobaaiy invoked is determined

at compile time. Alternatively, a dispatching sulgram may be called using a
dispatchingcall, in whichcase the subprogram body invoked is determined at run time.

A library unit is a “top-level” separately compiled program uaitd is always a
package, subprogram, orrggric unit. Library units mapave other (logically nested)
library units as children, and may have other program uhisipally nested within
them. A root library unit, together with its children and grandchildren arahsmrm
a subsystem.

The values of a tagged type haveua-time type tag, which indicates the specific type
from which the value originated. An operand of a class-wide tagged type can be used
in a dispatching &ll; the tag indicates which subprogram body to invoke.

The Adamechanism to gain sibility to a compilation unit is to include a “with
clause” naming that compilation unit. Suckhampilation unit is said to be “withed” by
the current unit. Conversely, the current unit “withs” the named unit. This “withing”
allows use of declarations from the “withed” unit through a “selected component”
notation consisting of the withed unit namé, ‘and the declaration name.
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