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How to Use This Book

The Programming Tools (PT) book of the Rational Environment Reference Manual
contains reference information describing some of the programming tools provided
by the Rational Environment'P", These tools include a set of reusable software com-
ponents and various other useful programming tools, along with reference informa-
tion on the Ada ®-predefined packages Calendar, Standard, and System. Note that
tools for manipulating strings are documented in String Tools (ST) of the Rational
Environment Reference Manual.

Organization of the Reference Manual
The Rational Environment Reference Manual (Reference Manual for brevity) in-
cludes the following volumes (see accompanying illustration):

1 Reference Summary
Keymap
Master Index
Editing Images (EI)
Editing Specific Types (EST)
Debugging (DEB)
Session and Job Management (SJM)
Library Management (LM)
Text Input/Output (TID)
Data and Device Input/Output (DID)
String Tools (ST)
Programming Tools (PT)
System Management Utilities (SMU)
Project Management (PM)

2

3
4
5
6
7
8
9
10
11

Each volume of the Reference Manual contains one or more books separated by
large colored tabs. Each book contains information on particular features or areas
of application in the Environment. The abbreviation for the name of each book (for
example, EI for Editing Images) appears on the binder cover and spine, and this
abbreviation is used in page numbers and cross-references. The books grouped into
one volume are not necessarily logically related.
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Organization of the
Rational Environment Reference Manual

r 11volumes containing 14books ----------,
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The Reference Manual provides reference information organized to efficiently answer
specific questions about the Rational Environment. The Rational Environment
User's Guide complements this manual, providing a user-oriented introduction to
the facilities of the Environment. Products other than the Rational Environment
(for example, Rational Networking-TCP lIP or Rational Target Build Utility) are
documented in individual manuals, which are not part of the Reference Manual.

Volume 1
Volume 1, intended to be used as a quick reference to the resources provided by the
Environment, contains the following books:

• Reference Summary: The Reference Summary contains the full Ada specifi-
cation for each unit in the standard Environment. The unit specifications are
organized by their pathnames. The World! section provides a list of the units in
the library system of the Environment and the manual/book in which they are
documented.

• Keymap: The Rational Environment Keymap presents the standard Environ-
ment key bindings, organized by topic and by command name. The topical
section includes both a quick reference for commonly used commands and a more
detailed reference for key bindings.

• Master Index: The Master Index combines all of the index information for each
of the books in the Reference Manual.

Volumes 2-11
Each book in Volumes 2-11 begins with a colored tab on which the name of the
book appears. Each book typically contains the following sections:

• Contents: The table of contents provides a complete list of all the units in the
book and their reference entries.

• Key Concepts section: Most of the books contain a section describing key
concepts that pertain to all of the Environment facilities documented in that
book. This section is located behind its own tab after the table of contents.

• Unit sections: Each of the commands, tools, and so on has a declaration within
an Ada compilation unit (typically a package) in the Environment library system.
For each unit, there is a section that contains reference entries for the declarations
(for example, procedures, functions, and types) within that unit. Each section is
preceded by a tab.
The sections for units are alphabetized by the simple names of the units. For
example, the section for package !Tools.String_Utilities is alphabetized under
String., Utilities.
For many units, introductory material and/or examples specific to the unit appear
after the section tabs.
Within the section for a given unit, the reference entries describing the unit's
declarations are organized alphabetically after the section introduction. Appear-
ing at the top of each page in a reference entry are the simple name of the given
declaration and the fully qualified pathname of the enclosing unit.

RATIONAL 7/1/87 PT-xiii



• Explanatory/topical sections: Like the unit sections, explanatory jtopical sec-
tions are preceded by tabs, and they are alphabetized with the unit sections. The
topical sections, such as Help, located in Editing Specific Types (EST), discuss
Environment facilities.

• Index: Preceded by a tab, the Index appears as the last section of each book.
It contains entries for each unit or declaration, along with additional topical
references. Each book index covers only the material documented in that partic-
ular book. The Master Index (in Volume 1) provides entries for the information
documented in all the books within the Reference Manual.
Italic page numbers indicate the page on which the primary reference entry for a
declaration appears; nonitalic page numbers indicate key concepts, defined terms,
cross-references, and exceptions raised.

Suggestions for Finding Information
The following suggestions may help you in finding various kinds of information in
the documentation for Rational's products.

Learning about Euvironment 'ac:Dities
If you are a novice user starting to use the Environment, consult the Rational
Environment User's Guide.

If you are familiar with the Environment but are interested in learning about the
Environment's library-management commands, for example, you might start by
scanning the specifications for these units in the Reference Summary to get an idea
of the kinds of things these tools can do. You should also look at the Key Concepts
for the particular book, which describes important concepts and gives examples.

It may also be useful to glance through the introductions provided for some of the
units in the book. These introductions, located immediately after the tabs for the
units, often contain helpful examples.

Finding Information on a Speelfle Item
If you know the name of the item and the book in which it is documented, consult
either the table of contents or the index for that book. You can also turn through
the pages of the book using the names and patlmames of the reference entries to
locate the entry you want. Remember that the reference entries for a unit are
organized alphabetically within the unit, and the units are organized alphabetically
by simple name within the book.

If you know the simple name of the entry but do not know the book in which it is
documented, look in the Master Index (in Volume 1) to find the book abbreviation
and page number.

If you know the pathname of the entry but do not know the book in which it is
documented, the World !section of the Reference Summary (in Volume 1) provides
a map of the units in the library system of the Environment and the books in which
they are documented.
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If you cannot find an item in the Master Index, the item either is not documented or
is documented in the manuals for a product other than the Rational Environment
(for example, Rational Networking-TCP lIP or Rational Target Build Utility). If
you know the pathname, consult the World! section of the Reference Summary to
determine whether that item is documented and in which manual.

Using the Index
The index of each book contains entries for each unit and its declarations, orga-
nized alphabetically by simple name. When using the index to find a specific item,
consult the italic page number for the primary reference for that item. Nonitalic
page numbers indicate key concepts, defined terms, cross-references, and exceptions
raised.

Viewing Speelfleatlens On-Line
If you know the pathname of a declaration and want to see its specification in
a window of the Rational Environment, provide its pathname to the Common-
.Definition procedure-for example, Defini tion (" ICommands. Library" ) ; . If you
know the simple name of the unit in which the declaration appears, in most cases
you can use searchlist naming as a quick way of viewing the unit-for example,
Defini tion ("\Library");.

Using On-Line Help
Most of the information contained in the reference entries for each unit is available
through the on-line help facilities of the Environment. Press the IHelp on Helpl key
or consult the Rational Environment User's Guide or the Rational Environment
Reference Manual, EST, Help, for more information on using this on-line help facility.

Cross- Reference Conventions
The following conventions are used in cross-references to information:

• Specific page/book: For references to a specific place in a specific book, the
book abbreviation is followed by the page number in the book (for example,
LM-322). If the book abbreviation is omitted, the current book is implied (for
example, the page numbers in the table of contents for a book do not include the
book prefix).

• Declaration in same unit: References to the documentation for a declaration
in the same unit are indicated by the simple name of the desired declaration. For
example, within the reference entry for the Library.Copy procedure, a reference
to the Library.Move procedure would be simply "procedure Move." Note that
if there are nested packages in the unit, references to nested declarations use
qualified pathnames .

• Declaration in different unit, same book: References to the documentation
for a declaration in another unit are indicated by the qualified pathname of the
desired declaration. For example, within the reference entry for the Library.Copy
procedure, a reference to the Compilation. Delete procedure would be "procedure
Compilation.Delete,"
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• Declaration in different book: References to the documentation for a decla-
ration in another book are indicated by the addition of the abbreviation for that
book. For example, within the reference entry for the Library.Copy procedure, a
reference to the Editor. Region.Copy procedure in the Editing Images book would
be "EI, procedure Editor.Region.Copy."

References to specific declarations in the library system of the Rational Environ-
ment (not the documentation for them) are typically indicated by fully qualified
pathnames-for example, "procedure ICommands.Library.Copy." When the con-
text is clear, however, a shorter name will be used. If the unit in which the decla-
ration appears is undocumented, you may want to see its explanatory comments to
understand what it does. To see these comments, either look at the unit's specifica-
tion in the Reference Summary or view it on-line using the Rational Environment.

Feedback to Rational: Reader's Comments Form
Rational wants to make its documentation as useful and error-free as possible.
Please provide us with feedback. The last page of each book contains a Reader's
Comments form that you can use to send us comments or to report errors. You can
also submit problem reports and make suggestions electronically by using the SIMS
problem-reporting system. If you use SIMS to submit documentation comments,
please indicate the manual name, book name, and page number.
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generic function Allows..Deallocation

The Allowa.Deallocatlon generic function determines whether unchecked storage
deallocation can be performed on a designated object using the UncheckedcDe-
allocation generic procedure. Deallocation is allowed only for types that are not
tasks or do not contain tasks or pointers to tasks as any of their components.

The formal parameter list of this procedure is:

generlc
type Object is limited private;
type Name is access Object;

function Allows_Deallocation return Boolean;

The Object type is the type of the object for which storage is to be reclaimed. The
Name type is an access type that points to objects of the Object type.
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function Allowa..Deallocation
generic function l'Iools.Allowa.Deallocatioa

function Allowa..Deallocation

function Allows_Deallocation return Boolean;

Description

Determines whether unchecked storage deallocation can be performed on objects of
Object type using the Unchecked..Deallocation generic procedure.

Deallocation is allowed only for types that are not tasks or do not contain tasks or
pointers to tasks as any of their components.

Parameters

return Boolean;
Returns the value true if storage can be reclaimed for the object; otherwise, the
function returns false.

Restrictions

Deallocation is not currently supported for types that contain segmented heap point-
ers. Many of the types defined by the Environment contain segmented heap pointers
and thus cannot be deallocated. Such pointers are not intended for use in applica-
tion programs and should be used only by Rational technical representatives.

References

gewttie.,procedure UncheckedcDe allocation
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generic formal type Name
generic function l'Ioola.Allows..Deallocation

generic formal type Name

type Name is access Object;

Description

Defines the pointer to the object on which deallocation will be performed.

Deallocation is allowed only for types that are not tasks or do not contain tasks or
pointers to tasks as any of their components.

Restrictions

Deallocation is not currently supported for types that contain segmented heap
pointers. Many of the types defined by the Environment contain segmented heap
pointeers and thus cannot be deallocated. Such pointers are not intended for use in
application programs and should be used only by Rational technical representatives.
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generic formal type Object
generic function l'Ioola.Allowa.Deallccation

generic formal type Object

t~pe Object is limited private;

Description

Defines the type of object on which deallocation will be performed.

Deallocation is allowed only for types that are not tasks or do not contain tasks or
pointers to tasks as any of their components.

Restrictions

Deallocation is not currently supported for types that contain segmented heap point-
ers. Many of the types defined by the Environment contain segmented heap pointers
and thus cannot be deallocated. Such pointers are not intended for use in applica-
tion programs and should be used only by Rational technical representatives.

References

function Allows..Deallocation

end Allowsc.Deallocation;
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package Calendar

package [Lrm.Calendar

package Calendar is
t~pe Time is prIvate;
subt~pe Year_Number IS Integer
subt~pe Month_Number IS Integer
subt~pe Da~_Number IS Integer
subt~pe Da~_Duration IS DuratIon
function Clock return Time;
function Year
function Month
fund ion Da~
function Seconds

(Date
(Date
(Date
(Date

procedure Split (Date
Year
Month
Da~
Seconds

functIon TIme Of (Year
Month
Da~
Seconds

range 191Z!1
range 1
range 1
range IZ!.IZ!

21Z!39;
12;
31 ;
85_41Z!1Z!.1Z!;

Time) return Year_Number;
Time) return Month_Number;
Time) return Da~_Number;
TIme) return Da~_Duratlon;

Time;
out Year_Number;
out Month_Number;
out Da~_Number;
out Da~_Duration);

Year_Number;
Month_Number;
Da~_Number;
Da~_Duration := IZ!.IZ!)return Time;

function "+" (Left Time; Right Duration) return TIme;
function "+11 (Left Duration; Right Time) return TIme;
function "-" (Left Time; Right Duration) return Time;
function " - " (Left Time; Right Time) return Duration;
function "<"
function "<="
function ")"
function ")="

(Left, Right
(Left, Right
(Left, Right
(Left, Right

Time_Error : Exception;
end Calendar;

Time) return Boolean;
Time) return Boolean;
Time) return Boolean;
Time) return Boolean;

Description

Ada requires a predefined library package called Calendar. The Reference Manual
for the Ada Programming Language contains the general specification in Section 9.6,
"Delay Statements, Duration, and Time." The Rational implementation specifica-
tion of package Calendar is given in this section.
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package !Lrm.Calendar

function Clock return Time;

Returns the current clock time.

function Day (Date : Time) return Day_Number;

Returns the current day of the month from the specified time.

subtype Day_Duration is Duration range 0.0 .. 85_400.0;

Defines the range of seconds in a day.

subtype Day_Number is Integer range 1 .. 31;

Defines the range of days in a month.

function Month (Date : Time) return Month_Number;

Returns the current month from the specified time.

subtype Month_Number is Integer range 1 .. 12;

Defines the range of months in a year.

function Seconds (Date : Time) return Day __Duration;

Returns the current second of the day from the specified time.
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package !Lrm.Calendar

procedure Split (Date
Year
Month
Day
Seconds

Time;
out Year_Number;
out Month_Number;
out Day_Number;
out Day_Duration);

Splits the specified time into year, month, day, and seconds.

type Time is private;

Defines the basic type for handling time.

Time_Error : exception;

Defines an exception that can be raised by several functions in this package.

This exception is raised by the Timec.Of function if the actual parameters do not
form a proper date. This exception is also raised by the operators "+" and "-" if,
for the given operands, these operators cannot return a date whose year number is
in the range of the corresponding subtype, or if the operator "-" cannot return a
result that is in the range of the Duration type.

function TIme Of (Year
Month
Day
Seconds

Year_Number;
Month_Number;
Day_Number;
Day_DuratIon := 0.0) return Time;

Converts a year, month, day, and seconds into a time.

function Year (Date: Time) return Year_Number;

Returns the current year from the specified time.

subtype Year_Number is Integer range 1901 .. 2099;

Defines the range of allowable years.
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package !Lrm.Calendar

function "+" (Left : Time; Right : Duration) return Time;
function "+" (Left : Duration; Right : Time) return Time;
Returns the sum of the specified time and duration.

function "-" (Left : Time; Right : Duration) return Time;
function "-" (Left : Time; Right : Time) return Duration;
Returns the difference of the specified time and duration or specified times.

function "(" (Left, Right : Time) return Boolean;
Determines whether one specified time is less than another specified time.

function "(=" (Left, Right : Time) return Boolean;
Determines whether one specified time is less than or equal to another specified
time.

function ")" (Left, Right : Time) return Boolean;
Determines whether one specified time is greater than another specified time.

function ")=" (Left, Right : Time) return Boolean;
Determines whether one specified time is greater than or equal to another specified
time.

PT-8 7/1/87 RATIONAL



generic package Concurrentc.Mapc.Ceneric

Generic package Concurrentc.Map..Generic provides a means of mapping values of
one type into values of another type in multitasking programs. This translation
from one type (called the domain type) to another type (called the range type) is a
one-to-one mapping.

The package supports any number of concurrent read op'erations, but it serializes
all update operations. Specifically, any number of Find/Eval/IscEmpty /Copy op-
erations be done safely in parallel with a Define/Undefine/Makec.Empty operation.
Multiple Deflne/Undefine/Make..Empty operations are serialized. Iterators over
the elements in a map can be used asynchronously; however, the sequence of values
yielded may reflect the changes that have occurred in the map while the values are
being accessed.

Several operations can perform checks for changing domain values that are already
defined. A parameter selects whether this check allows the redefinition to occur or
raises the Multlply..Defined exception (in this package). If any operation is passed
an illegal input, the ConstrainLError exception is raised.

The implementation of this generic package uses a hash table. The size of the hash
table (the number of buckets) is one of the formal parameters of the generic. The
hash function, which spreads the values of the domain over the integer range, is also
a parameter to the generic.

The formal parameters to the generic are:

generIc
Size : Integer;
t~pe Domain_T~e is private;
t~pe Range_T~pe is private;
with function Hash (Ke~ : Domain_T~e) return Integer IS <>;

package Concurrent_Map_Generic IS

These parameters define the number of buckets in the hash table, the type of the
domain, the type of the range, and the hash function.
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function Cardinality
package l'Tools.Concurrent..Map.Xleneric

function Cardinality

function Cardinality (The_Map Map) return Natural;

Description

Returns the number of mappings defined in the specified map.

Parameters

The_Map: Map;
Specifies the map to be checked.

return Natural;
Returns the number of mappings defined in the map.

Errors

This function raises the ConstrainLError exception when 'The..Map parameter
specifies an uninitialized map.
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procedure Copy
package l'Iools.Concurrentc.Mapc.Generlc

procedure Copy

procedure Copy (Target
Source

in out Map;
Map) ;

Description

Copies the contents of the source map into the target map.

This procedure first deletes all entries from the target and then adds an entry in
the target for each entry in the source.

Parameters

Target: In out Map;
Specifies the map into which entries are to be copied.

Source: Map;
Specifies the map from which entries are to be copied.

Errors

This procedure raises the ConstrainLError exception when the value of either map
is an uninitialized map.
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procedure Define
package l'Tools.ConcurrentcMap.Xleneric

procedure Define

procedure Define (The_Map
D
R
Trap_Multiples

in out Map;
Domain_T~pe;
Range_T~pe;
Boolean .- False);

Description

Defines a correspondence between a domain value and a range value.

This procedure creates entries in the map. The procedure traps multiple definitions
of domain values when the 'Irap..Multlples parameter is true. When the parameter
is false, the domain value is redefined to the new range value.

Parameters

The_Map: In out Map;
Specifies the map to which the entry is to be added.

D : Domain_T~e;
Specifies the domain value to be added to the map.

R : Range_T~pe;
Specifies the range value that corresponds to the domain value.

Trap_Multiples : Boolean:= False;
Specifies whether to trap an attempt to create a multiple definition of a domain
value. When the parameter is true and a domain value that already exists in the
map is given, the Multiply..Defined exception is raised. The default is not to trap
multiple definitions.

Errors

This procedure raises the Multiply..Defined exception (in this package) when the
value of the Trap..Multlples parameter is true and a domain value that already
exists in the map is given.

This procedure also raises the ConstrainLError exception when the value of The-
_Map parameter is an uninitialized map.
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generic formal type Domainc.Type
package !Tools.ConcurrenLMap_Generic

generic formal type Domain..Typc

type Domain_Type is private;

Description

Defines the type for the domain of the map.

The type must be a pure value type, and it must be constrained. The implicit
operations of assignment and equality must work with values of this type.
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function Done
package l'Tools.Concurrentc.Mapc.Generic

function Done

function Done (Iter Iterator) return Boolean;

Description

Determines whether the iteration over the map is complete.

Parameters

Iter: Iterator;
Specifies the iteration to be checked.

return Boolean;
Returns the value true when the iteration is complete; otherwise, the function re-
turns false.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator, Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;

References

procedure Init

procedure Next

function Value
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function Eval
package l'Iools.Concurrent..Map.Xleneric

function Eval

function Eval (The_Map
D

Map;
Domain_T~pe) return Range_T~pe;

Description

Returns a range value that corresponds to the specified domain value in the specified
map.

When the given value of the domain does not exist, the Undefined exception is
raised.

Parameters

The_Map: Map;
Specifies the map in which the domain value is to be found.

D : Domain_T~pe;
Specifies the value of the domain to be found in the map.

return Range_T~pe;
Returns the corresponding value of the range for the given domain value.

Errors

This function raises the ConstrainLError exception when the value of Thee.Map
parameter is an uninitialized map.

The function also raises the Undefined exception (in this package) when the value
of the domain type does not exist in the map.
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procedure Find
package !Tools. Concurrent..Map., Generic

procedure Find

procedure Find (The_Map Map;
D Domain_T~pe;
R ln out Range_T~pe;
Success out Boolean) ;

procedure Find (The_Map Map;
D Domain_T~pe;
P ln out Pair;
Success out Boolean) ;

Description

Finds the range value corresponding to the specified domain value (D) in the spec-
ified map.

This procedure finds the value of the range that corresponds to the domain value
in the map. When the given value of the domain exists in the map, the R (range),
or P (pair), parameter is updated with the domain/range values, and the Success
parameter is returned true. When the given value of the domain does not exist, the
R, or P, parameter is not changed, and the Success parameter is returned false.

Parameters

The_Map: Map;
Specifies the map in which the domain value is to be found.

D : Domain_T~pe;
Specifies the value of the domain to be found in the map.

R : in out Range_T~e;
Returns the value of the range when the domain value is found. The parameter is
not changed when the domain value is not found.

P : in out Pair;
Returns the domain/range pair when the domain value is found. The parameter is
not changed when the domain value is not found.

Success : out Boolean;
Returns the value true when the domain value exists in the map; otherwise, the
procedure returns false.
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procedure Find
package l'Tools.Concurrentc.Map., Generic

Errors

This procedure raises the ConstrainLError exception when the value of 'I'he..Map
parameter is an uninitialized map.
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generic formal function Hash
package l'Tools.Concurrentc.Mapc.Generic

generic formal function Hash

with function Hash (Key Domain_Type) return Integer IS <>;

Description

Defines the hash function used in the map.

This function takes a value of the domain type and creates an integer that is used
to select a bucket in the hash table. That bucket will contain a corresponding value
of the range type, if it exists. The integer returned by this function is normalized
internally by the map operations to select a bucket.

In general, the map will perform better when the range of the integer returned by
this function is much larger than the size of the hash table.

Parameters

Key: Domain_Type;
Specifies the domain value to be hashed.

return Integer is <>;
Returns the value of the hash function.
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procedure Init
package !Tools.Concurrentc.Mapc.Generic

procedure Init

procedure Init (Iter
The_Map

out Iterator;
Map) ;

Description

Initializes the iterator to iterate through all the entries in the specified map.

When one or more entries exist in the map, the Value function returns the first
entry in the map using this value of the iterator. When no entries exist in the map,
the Done function returns the value true using this value of the iterator.

Parameters

Iter: out Iterator;
Returns the iterator.

The_Map: Map;
Specifies the map for which the iterator is desired.

Errors

This procedure raises the ConstrainLError exception when the value of The..Map
parameter is an uninitialized map.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator, Device_Map);
whIle not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;
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procedure Init
package !Tools.ConcurrenLMap_Generic

Referenees

function Done

procedure Next

function Value
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procedure Initialize
package l'Iools.Concurrentc.Map.Xleneric

procedure Initialize

procedure Initialize (The_Map out Map);

Description

Creates an initialized and empty map.

This procedure creates a map; the map does not have to be created by the Nil
function. The map contains no entries.

Parameters

The_Map; out Map;
Specifies the value of the map to be created.

Errors

This procedure raises the Storage..Error exception when the map allocated by this
procedure exceeds the allowed storage area.

References

function Is_Nil

function Nil
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function Is..Empty
package l'Ioole.Concurrentc.Map..Generic

function Is..Empty

function Is_Empty (The_Map Map) return Boolean;

Description

Determines whether the specified map is empty.

This function checks whether the map contains no entries. When a map is initialized
or after the Make..Empty procedure is executed on the map, this condition is true.

Parameters

The_Map : Map;
Specifies the map to be checked.

return Boolean;
Returns the value true when no entries exist in the map; otherwise, the function
returns false.

Errors

This function raises the ConstrainLError exception when Thee.Map parameter
specifies an uninitialized map.

References

procedure Make..Empty
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function Is_Nil
package !Tools.ConcurrenLMap_Generic

function Is_Nil

function Is_Nil (The_Map Map) return Boolean;

Description

Returns true if the indicated map is null-that is, one that has not been initialized

Parameters

The_Map: Map;
Specifies the map to be checked.

return Boolean;
Returns the value true when the map is null; otherwise, the function returns false.

References

procedure Initialize

function Nil
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type Iterator
package !Tools.ConcurrenLMap_Generic

type Iterator

type Iterator is private;

Description

Defines a type that allows iterating over all entries in a map.

Objects of the Iterator type contain all of the information necessary to step over all
of the entries in a map. The type is used with the Init and Next procedures and
the Value and Done functions.
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procedure Make..Empty
package [Toola.Concurrentc.Map.Xleneric

procedure Make..Empty

procedure Make_Empty (The_Map in out Map);

Description

Clears the map of all entries.

Parameters

The_Map: in out Map;
Specifies the map to be cleared.

Errors

This procedure raises the ConstrainLError exception when The..Map parameter
specifies an uninitialized map.
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type Map
package !Tools. Concurrent..Map.Xleneric

type Map

type Map is private;

Description

Defines the representation of the map.

Several important properties of the map type are visible through the implicit oper-
ations of assignment and equality. Assignment for this type has the property that
the contents of the map are not copied but a new alias (a new name) for the map is
created. Equality for this type has the property that the values of the maps are not
compared but the names are compared. In other words, the operation of equality
checks to determine whether any two map values designate the same map.
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exception Multiply..Defined
package !Tools.ConcurrenLMap_Generic

exception Multiplyc.Defined

Multiply_Defined exception;

Description

Defines the exception raised by the Define procedure when the Domain parameter is
already defined in the specified map and the value of the Trap..Multiples parameter
is true.
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procedure Next
package l'Ioola.Concurrent..Mapc.Oeneric

procedure Next

procedure Next (Iter in out Iterator);

Description

Steps the iterator to point to the next entry in the map.

This procedure changes the iterator to point to the next entry in the map. When
the iterator steps past the last entry, the Done function returns the value true.

Parameters

Iter: in out Iterator;
Specifies the iterator to be stepped.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator, Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;

References

function Done

procedure Init

function Value
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function Nil
package !Tools.ConcurrenLMap_Generic

function Nil

function Nil return Map;

Description

Returns a null map-that is, a map that is not initialized.

This function creates an uninitialised map. The map must be initialized before it
can be used.

Parameters

return Map;
Returns a null map.

References

procedure Initialize

function Is_Nil
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type Pair
package !Tools.Concurrentc.MapcGeneric

type Pair

t~e Pair is
record

D : Domain_Type;
R : Range_Type;

end record;

Description

Defines a record that contains a value of both the domain and the range.
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generic formal type Range.rType
package l'Iools.Concurrem..Mapc.Ceneric

generic formal type Range..Type

type Range_Type lS private;

Description

Defines the type for the range of the map.

The type must be a pure value type, and it must be constrained. The implicit
operations of assignment and equality must work with values of this type.
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generic formal object Size
package !Tools.ConcurrenLMap_Generic

generic formal object Size

Size : Integer;

Description

Defines the size of the hash table in the map.

The value provided for this generic parameter depends on the hash function used
and the number of expected or allowed values of the domain type. Preferred values
are prime numbers.
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procedure Undefine
package l'Ioola.Concurrentc.Mapc.Generic

procedure Undefine

procedure Undefine (The_Map
D

ln out Map;
Domain_Type) ;

Description

Removes a map entry or entries for the domain value.

This procedure removes all entries for the specified domain value from the map.
When the domain value does not exist in the map, the procedure raises the Unde-
fined exception.

Parameters

The_Map: in out Map;
Specifies the map from which the entry is to be removed.

D : Domain_Type;
Specifies the domain value to be removed.

Errors

This procedure raises the ConstrainLError exception when the value of The..Map
parameter is an uninitialized map.

The procedure also raises the Undefined exception (in this package) when the spec-
ified domain value does not already exist in the map.
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exception Undefined
package l'Ioola.Concurrent..Mapc.Generic

exception Undefined

Undefined : exception;

Description

Defines the exception raised by the Eva! function or the Undefine procedure when
the Domain parameter does not exist in the specified map.
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function Value
package l'Iools.Concurrem..Map.Xleneric

function Value

function Value (Iter Iterator) return Domain_Type;

Description

Returns the domain value of the current entry pointed to by the iterator.

Parameters

Iter: Iterator;
Specifies the iteration from which the domain is to be returned.

return Domain_Type;
Returns the domain value.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator, Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;

ReCerences

function Done

procedure Init

procedure Next

end Concurrent..Mapc.Generlc;
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package Hash

This package defines simple hash functions returning Integer and Long..Integer val-
ues for Long..Integer and Ptr (pointer) types. These functions provide a many-to-
one mapping between the input values and the output values. All functions are
guaranteed not to raise any exceptions.
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function Long..Integer _TocInteger
package !Tools.Hash

function Long..Integer., To..Integer

function Long_lnteger_To_lnteger (Value Long_Integer) return Integer;

Description

Returns a hash value of the Integer type based on the value of the Value parameter.

This function provides a many-to-one mapping between long integers and integers.

Parameters

Value: Long_Integer;
Specifies the input value to be hashed.

return Integer;
Returns a.many-to-one mapping from input values.
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generic function Pointerc.To..Integer

generic
type T 1S limited private;
type Ptr is access T;

function Pointer_To_lnteger (P : Ptr) return Integer;
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function Pointer., To_Integer
package !Tools.Hash

function Pointer., Toe.Integer

function Pointer_To_lnteger (P Ptr) return Integer;

Description

Provides a many-to-one mapping between pointers and integers.

Parameters

P : ptr;
Specifies the input value to be hashed.

return Integer;
Returns a many-to-one mapping from the input value.
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generic formal type Ptr
package !Tools.Hash

generic formal type Ptr

type Ptr is access T;

Description

Defines the access type to be hashed.
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generic formal type T
package !Tools.Hash

generic formal type T

type T is limited private;

Description

Defines the type of object designated by the pointer to be hashed.

end Pointerc.To..Intcger;
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generic function Pointerc.To..Longc.Integer

generic
type T IS limited private;
type Ptr is access T;

function Pointer_To_Long_lnteger (P Ptr) return Long_Integer;
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function Pointer., 'Io..Long.Jnteger
package !Tools.Hash

function Pointer..Toc.Longc.Integer

function Pointer_To_Long_lnteger (P Ptr) return Long_Integer;

Description

Provides a many-to-one mapping between pointers and long integers.

Parameters

P : ptr;
Specifies the input value to be hashed.

return Long_Integer;
Returns a many-to-one mapping from the input value.
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generic formal type Ptr
package !Tools.Hash

generic formal type Ptr

type Ptr is access T;

Description

Defines the access type to be hashed.
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generic formal type T
package !Tools.Hash

generic formal type T

type T is limited private;

Description

Defines the type of object designated by the pointer to be hashed.

end Pointerc.Toc.Long..Intcgcr;
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package lTools.Hash

end Hash;
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generic package List..Oeneric

Generic package LisLGeneric provides a means of creating and manipulating ab-
stract lists of elements. This generic allows lists of arbitrary size. There are opera-
tions for creating and adding items to lists, traversing and manipulating lists, and
iterating over the items in lists.

If illegal values are provided to any of the operations in this package, the Con-
strainLError exception is raised.

The formal parameter to the generic is:

generIC
type Element is private;

package List_Generic is
end List_Generic;

This parameter defines the kinds of elements that will make up lists.
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function Done
package !Tools.LisLGeneric

function Done

function Done (Iter Iterator) return Boolean;

Description

Determines whether the iterator has cycled through all of the elements in a list.

Parameters

Iter: Iterator ;
Specifies the iterator to be tested.

return Boolean;
Returns the value true when the iterator has stepped past the last element in the
list; otherwise, the function returns false.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator. Sensor_List);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

procedure Init

procedure Next

function Value
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generic formal type Element
package !Tools.LisLGeneric

generic formal type Element

type Element is private;

Description

Defines the type of elements in lists.

The actual supplied for this type cannot be unconstrained.
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function First
package !Tools.LisLGeneric

function First

function First (L List) return Element;

Description

Returns the first element in the list.

Parameters

L : List;
Specifies the list containing the desired element.

return Element;
Returns the first element of the list.

Error.

This function raises the ConstrainLError exception if the list is empty.
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procedure Free
package !Tools.LisLGen~rk

procedure Free

procedure Free (L in out List);

Description

Reclaims the storage associated with the list and sets it to the empty list.

Parameters

L : in out List;
Specifies the list to be reclaimed.
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procedure Init
package !Tools.LisLGeneric

procedure Init

procedure Init (Iter
L

out Iterator;
List) ;

Description

Initializes the iterator to iterate over the elements in the specified list.

When one or more elements exist in the list, the Value function returns the first
element in the list using this value of the iterator. Successive values can be accessed
by advancing the iterator to the next value using the Next procedure. When no
elements exist in the list, the Done function returns the value true using this value
of the iterator.

Parameters

Iter: out Iterator;
Returns the iterator.

L : List;
Specifies the list of elements for which the iterator is desired.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_List);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;
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procedure Init
package !Tools.LisLGeneric

References

function Done

procedure Next

function Value
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function Ia..Empty
package !Tools.LisLGeneric

function Ia..Empty

function Is_Empty (L List) return Boolean;

Description

Determines whether the list is empty.

A list is empty if it contains no elements. This condition is true when a list is
declared, when a list is set to the value returned by the Nil function, or after the
Free procedure has been called with it.

Parameters

L : List;
Specifies the list to be checked.

return Boolean;
Returns true if the list is empty; otherwise, the function returns false.

References

procedure Free

function Nil

PT-56 7/1/87 RATIONAL



type Iterator
package !Tools.LisLGeneric

type Iterator

type Iterator is private;

Description

Defines a type that allows iterating over all elements in a list.

Objects of this type can contain all of the information necessary to step over all of
the elements in a list. The type is used with the Init and Next procedures and the
Value and Done functions.
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function Length
package !Tools.LisLGeneric

function Length

function Length (L List) return Natural;

Description

Computes the number of elements in a list.

The length of an empty list is o.

Parameters

L : List;
Specifies the list to be checked.

return Natural;
Returns the number of elements in the list. The function returns 0 if the list is
empty.
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type List
package !Tools.List-Generic

type List

type List is private;

Description

Defines the representation of a list.

Several important properties of the List type are visible through the implicit oper-
ations of assignment and equality. Assignment for this type has the property that
the contents of the list are not copied but a new alias (a new name) for the list is
created. Equality for this type has the property that the values of the lists are not
compared but the names are compared. In other words, the operation of equality
checks to determine whether two list values designate the same list.
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function Make
package !Tools.LisLGeneric

function Make

function Make (X Element;
L List) return List;

Description

Adds the specified element to the front of the specified list and returns the new list.

Parameters

X : Element;
Specifies the element to be added.

L : List;
Specifies the list to which the element is to be added.

return List;
Returns the list that results from adding the element to the beginning of the initial
list.
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procedure Next
package l'Ioola.List.Xlenerlc

procedure Next

procedure Next (Iter in out Iterator);

Description

Advances the iterator to point to the next element in the list.

When the iterator steps past the last element, the Done function returns the value
true.

Parameters

Iter: in out Iterator;
Specifies the iterator to be advanced.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_List);
while not Done (Sensor_lterator) loop

Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Init

function Value
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function Nil
package !Tools.LisLGeneric

function Nil

function Nil return List;

Description

Returns the empty list containing no elements.

Parameters

return List;
Returns the empty list containing no elements.
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function Rest
package !Tools.LisLGeneric

function Rest

function Rest (L List) return List;

Description

Returns the list of elements that remain after removing the first element from the
list.

Parameters

L : List;
Specifies the list whose first element is to be removed.

return List;
Returns the list containing the elements of the initial list with the first element
removed.

Errors

This function raises the ConstrainLError exception if the initial list is empty.

RATIONAL 7/1/87 PT-63



proced ure SeLFirst
package !Tools.LisLGeneric

procedure Set..First

procedure Set_First (L LIst;
To_Be Element);

Description

Replaces the first element in the list with the new element.

Parameters

L : List;
Specifies the list whose first element is to be replaced.

To_Be: Element;
Specifies the new element.

Errors

This procedure raises the ConstrainLError exception if the initial list is empty.
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procedure Set-Rest
package !Tools.LisLGeneric

procedure Setc.Rest

procedure Set_Rest (L List;
To_Be List);

Description

Replaces all of the elements of the L parameter, other than its first element, with
the elements in the list specified by the To..Be parameter.

This operation structurally modifies the list L by replacing the list of elements after
its first element with the list To..Be. It does not create a copy of To..Be.

ParaDleters

L : List;
Specifies the list to be modified.

To_Be: List;
Specifies the new value for the remaining elements in the list.

Errors

This procedure raises the Constraint-Error exception if the L parameter is empty.
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function Value
package !Tools.LisLGeneric

function Value

function Value (Iter Iterator) return Element;

Description

Returns the element pointed to by the iterator.

Parameters

Iter: Iterator;
Specifies the iterator from which the element is to be returned.

return Element;
Returns the element pointed to by the iterator.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_List);
while not Done (Sensor_lterator) loop

.,. Value (Sensor_lterator);
Next (Sensor_Iterator);

end loop;

References

function Done

procedure Init

procedure Next

end List..Generic;
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generic package Map..Ceneric

Generic package Maps.Generic provides a means of mapping values of one type into
values of another type. This translation from one type (called the domain type) to
another type (called the range type) is a one-to-one mapping.

Several operations can perform checks for changing domain values that are already
defined. A parameter selects whether this check allows the redefinition to occur or
raises the Multiply..Defined exception (in this package). If any operation is passed
an illegal input, the Constraint-Error exception is raised.

The implementation of this generic package uses a hash table. The size of the hash
table (the number of buckets) is one of the formal parameters of the generic. The
hash function, which spreads the values of the domain over the integer range, is also
a parameter to the generic.

The formal parameters to the generic are:

gener1c
Size: Integer;
type Domain_Type is private;
type Range_Type is private;
with function Hash (Key : Domain_Type) return Integer 1S <>;

package Map_Generic is
end Map_Generic;

These parameters define the number of buckets in the hash table, the type of the
domain, the type of the range, and the hash function.
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function Cardinality
package l'Iools.Mapc.Generic

function Cardinality

function Cardinality (The_Map Map) return Natural;

Description

Returns the number of mappings defined in the specified map.

Parameters

The_Map: Map;
Specifies the map to be checked.

return Natural;
Returns the number of mappings defined in the map.

Errors

This function raises the ConstrainLError exception when 'I'he..Map parameter
specifies an uninitialized map.
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procedure Copy
package l'Iools.Mapc.Generic

procedure Copy

procedure Copy (Target
Source

in out Map;
Map) ;

Description

Copies the contents of the source map into the target map.

This procedure first deletes all entries from the target and then adds an entry in
the target for each entry in the source.

Parameters

Target: In out Map;
Specifies the map into which entries are to be copied.

Source: Map;
Specifies the map from which entries are to be copied.

Errors

This procedure raises the ConstrainLError exception when the value of either map
is an uninitialized map.
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procedure Define
package !Tools.Map_Generic

procedure Define

procedure Define (The_Map
D
R
Trap_Multiples

in out Map;
Domain_Type;
Range_Type;
Boolean .- False);

Description

Defines a correspondence between a domain value and a range value.

This procedure creates entries in the map. The procedure traps multiple definitions
of domain values when the Trap..Multiplee parameter is true. When the parameter
is false, the domain value is redefined to the new range value.

Parameters

The_Map: In out Map;
Specifies the map to which the entry is to be added.

D : Domain_Type;
Specifies the domain value to be added to the map.

R : Range_T~pe;
Specifies the range value that corresponds to the domain value.

Trap_Multiples : Boolean:= False;
Specifies whether to trap an attempt to create a multiple definition of a domain
value. When the parameter is true and a domain value that already exists in the
map is given, the Multiply..Defined exception is raised. The default is not to trap
multiple definitions.

Errors

This procedure raises the Multiply..Deflned exception (in this package) when the
value of the Trap..Multiplee parameter is true and a domain value that already
exists in the map is given.

The procedure also raises the ConstrainLError exception when the value of The..Map
parameter is an uninitialized map.
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generic formal type Domainc.Type
package l'Iools.Mapc.Generic

generic formal type Domainc.Type

type Domain_Type is private;

Description

Defines the type for the domain of the map.

The type must be a pure value type, and it must be constrained. The implicit
operations of assignment and equality must work with values of this type.
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function Done
package !Tools.Map_.Gl!>neric

function Done

function Done (Iter Iterator) return Boolean;

Description

Determines whether the iteration over the map is complete.

Parameters

Iter: Iterator;
Specifies the iteration to be checked.

return Boolean;
Returns the value true when the iteration is complete; otherwise, the function re-
turns false.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator, Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;

References

procedure Init

procedure Next

function Value
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function Eval
package "Tools.Mapc.Generic

function Eval

function Eval (The_Map Map;
D Domain_Type) return Range_Type;

Description

Returns a range value that corresponds to the specified domain value in the specified
map.

When the given value of the domain does not exist, the Undefined exception is
raised.

Parameters

The_Map: Map;
Specifies the map in which to search for the domain value.

D : Domain_Type;
Specifies the value of the domain to find in the map.

return Range_Type;
Returns the corresponding value of the range for the given domain value.

Errors

This function raises the ConstrainLError exception when the value of Tha..Map
parameter is an uninitialized map.

The function also raises the Undefined exception (in this package) when the value
of the domain type does not exist in the map.
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procedure Find
package l'Iools.MapcGeneric

procedure Find

procedure Find (The_Map Map;
D Domain_Type;
R In out Range_Type;
Success out Boolean) ;

procedure Find (The_Map Map;
D Domain_Type;
P In out Pair;
Success out Boolean) ;

Description

Finds the range value that corresponds to the specified domain value in the specified
map.

When the given value of the domain exists in the map, the R (range), or P (pair),
parameter is updated with the domain/range values, and the Success parameter IS
returned true. When the given value of the domain does not exist, the R, or P,
parameter is not changed, and the Success parameter is returned false.

Parameters

The_Map: Map;
Specifies the map in which to search for the domain value.

D : Domain_Type;
Specifies the value of the domain to find in the map.

R : in out Range_Type;
Returns the value of the range when the domain value is found. The parameter is
not changed when the domain value is not found.

P : in out Pair;
Returns the domain/range pair when the domain value is found. The parameter is
not changed when the domain value is not found.

Success: out Boolean;
Returns the value true when the domain value exists in the map; otherwise, the
procedure returns false.
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procedure Find
package !Tools.Map_Generic

Errors

This procedure raises the ConstrainLError exception when the value of 'I'he..Map
parameter is an uninitialized map.
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generic formal function Hash
package l'Ioola.Map..Generic

generic formal function Hash

with function Hash (Key Domain_Type) return Integer is <>;

Description

Defines the hash function used in the map.

This function takes a value of the domain type and creates an integer that is used
to select a bucket in the hash table. That bucket will contain a corresponding value
of the range type, if it exists. The integer returned by this function is normalized
internally by the map operations to select a bucket.

In general, the map will perform better when the range of the integer returned by
this function is much larger than the size of the hash table.

Parameters

Key: Domain_Type;
Specifies the domain value to be hashed.

return Integer is <>;
Returns the value of the hash function.
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procedure Init
package "Tools.Mapc.Generic

procedure Init

procedure Init (Iter
The_Map

out Iterator;
Map) ;

Description

Initializes the iterator for the specified map.

This procedure initializes the iterator for the specified map. When one or more
entries exist in the map, the Value function returns the first entry in the map using
this value of the iterator. When no entries exist in the map, the Done function
returns the value true using this value of the iterator.

Parameters

Iter: out Iterator;
Returns the iterator.

The_Map: Map;
Specifies the map for which the iterator is desired.

Errors

This procedure raises the ConstrainLError exception when the value of The..Map
parameter is an uninitialized map.

Example

This example demonstrates use of the iteration capability:
Init (Device_lterator, Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;
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procedure Init
package l'Iools.Map..Generlc

References

function Done

procedure Next

function Value
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procedure Initialize
package l'Iools.Map.Deneric

procedure Initialize

procedure Initialize (The_Map out Map);

Description

Creates an initialized and empty map.

This procedure creates a map that contains no entries.

Parameters

The_Map: out Map;
Specifies the value of the map to be created.

Errors

This procedure raises the Storages Error exception when the map allocated by this
procedure exceeds the allowed storage area.

RATIONAL 7/1/87 PT-79



function 1s_r.'''1lpty
package l'Iools.Mapc.Generic

function Ia..Empty

function Is_Empty (The_Map Map) return Boolean;

Description

Determines whether the specified map is empty.

This function checks whether the map contains no entries. When a map is initialized
or after the Make..Empty procedure is executed on the map, this condition is true.

Parameters

The_Map: Map;
Specifies the map to be checked.

return Boolean;
Returns the value true when no entries exist in the map; otherwise, the function
returns false.

Errors

This function raises the ConstrainLError exception when The..Map parameter
specifies an uninitialized map.

References

procedure Make..Empty
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function Is_Nil
package l'Iools.Mapc.Generic

function Is_Nil

function Is_Nil (The_Map Map) return Boolean;

Description

Returns true if the indicated map is null-that is, one that has not been initialized.

Parameters

The_Map: Map;
Specifies the map to be checked.

return Boolean;
Returns the value true when the map is null; otherwise, the function returns false.

References

procedure Initialize

function Nil
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type Iterator
package l'Iools.Map..Generic

type Iterator

t~pe Iterator 15 private;

Description

Defines a type that allows iterating over all entries in a map.

Objects of the Iterator type contain all of the information necessary to step over all
of the entries in a map. The Iterator type is used with the Init and Next procedures
and the Value and Done functions.
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procedure Make..Bmpty
package !Tools.Map_Generic

procedure Make..Empty

procedure Make_Empty (The_Map in out Map);

Description

Clears the map of all entries.

Parameters

The_Map: in out Map;
Specifies the map to be cleared.

Errors

This procedure raises the Constraint-Error exception when TheeMap parameter
specifies an uninitialized map.
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type Map
package !Tools.Map_Generic

type Map

t~pe Map is private;

Description

Defines the representation of the map.

Several important properties of the Map type are visible through the implicit oper-
ations of assignment and equality. Assignment for this type has the property that
the contents of the map are not copied but a new alias (a new name) for the map is
created. Equality for this type has the property that the values of the maps are not
compared but the names are compared. In other words, the operation of equality
checks to determine whether any two map values designate the same map.
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exception Multlply..Defined
package l'Iools.Mapc.Generic

exception Multiply..Deflned

Multiply_Defined exception;

Description

Defines the exception raised by the Define procedure when the Domain parameter is
already defined in the specified map and the value of the 'Irap..Multiplea parameter
is true.
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proced ure Next
package l'Iools.Mapc.Generic

procedure Next

procedure Next (Iter in out Iterator);

Description

Steps the iterator to point to the next entry in the map.

This procedure changes the iterator to point to the next entry in the map. When
the iterator steps past the last entry, the Done function returns the value true.

Parameters

Iter: in out Iterator;
Specifies the iterator to be stepped.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator, Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;

References

function Done

procedure Init

function Value
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function Nil
package !Tools.Map_Generic

function Nil

function Nil return Map;

Description

Returns a null map--that is, a map that is not initialized.

This function creates an uninitialized map. The map must be initialized before it
can be used.

Parameters

return Map;
Returns a null map.

References

procedure Initialize

function Is_Nil
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type Pair
package l'Iools.Mapc.Generic

type Pair

t~pe Pair is
record

o : Domain_T~pe;
R : Range_T~pe;

end record;

Description

Defines a record that contains a value of both the domain and the range.
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generic formal type Rangec.Type
package l'Iools.Mapc.Ceneric

generic formal type Range..Type

type Range_Type is private;

Description

Defines the type for the range of the map.

The type must be a pure value type, and it must be constrained. The implicit
operations of assignment and equality must work with values of this type.
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generic formal object Size
package l'Ioole.Mapc.Geuerlc

generic formal object Size

Size: Integer;

Description

Defines the size of the hash table in the map.

The value provided for this generic parameter depends on the hash function used
and the number of expected or allowed values of the domain type. Preferred values
are prime numbers.
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procedure Undefine
package l'Iools.Map..Generic

procedure Undefine

procedure Undefine (The_Map
D

in out Map;
Domain_Type) ;

Description

Removes a map entry or entries for the domain value.

This procedure removes all entries for the specified domain value from the map.
When the domain value does not exist in the map, the procedure raises the Unde-
fined exception.

Parameters

The_Map: In out Map;
Specifies the map from which the entry is to be removed.

D : Domain_Type;
Specifies the domain value to be removed.

Errors

This procedure raises the ConstrainLError exception when the value of Tha..Map
parameter is an uninitialized map.

The procedure also raises the Undefined exception (in this package) when the spec-
ified domain value does not already exist in the map.
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exception Undefined
package [Toola.Map..Oeneric

exception Undefined

Undefined : exception;

Description

Defines the exception raised by the Eval function or the Undefine procedure when
the Domain parameter does not exist in the specified map.

PT-92 7/1/87 RATIONAL



function Value
package l'Iools.Map..Generic

function Value

function Value (Iter Iterator) return Domain_Type;

Description

Returns the domain value of the current entry pointed to by the iterator.

Parameters

Iter: Iterator;
Specifies the iteration from which the domain is to be returned.

return Domain_Type;
Returns the domain value.

Example

This example demonstrates use of the iteration capability:

Init (Device_lterator. Device_Map);
while not Done (Device_lterator) loop

... Value (Device_lterator);
Next (Device_lterator);

end loop;

References

function Done

procedure Init

procedure Next

end Map..Oeneric;
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generic package Queuec.Oeneric

Generic package Queue..Oeneric provides a means of creating and manipulating
abstract queues of elements. This generic allows queues of arbitrary size. There
are operations for creating queues, adding and removing elements from them, and
iterating over the items in them.

If illegal values are provided to any of the operations in this package, the Con-
strainLError exception is raised.

The formal parameter to the generic is:

generIc
type Element is private;

package Queue_Generic is
end Queue_Generic;

This parameter defines the kinds of elements that will be queued.
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procedure Add
package l'Tools.Queue..Generic

procedure Add

procedure Add (Q in out Queue;
X Element);

Description

Adds an element to the end of the queue.

Parameters

Q : in out Queue;
Specifies the queue to which the element is to be added.

X : Element;
Specifies the element to be added.
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procedure Copy
package "Tools.Queue.Deneric

procedure Copy

procedure Copy (Target
Source

In out Queue;
Queue) ;

Description

Deletes any elements in the target, initializes the target if necessary, and copies all
of the elements in the source into the target.

Parameters

Target: In out Queue;
Specifies the new queue created from the elements in the source.

Source: Queue;
Specifies the source of the elements to be used in creating the new queue.

7/1/87 PT-97



procedure Delete
package l'Iools.Queue.Xleneric

procedure Delete

procedure Delete (Q in out Queue);

Description

Removes the item at the beginning of the queue from the queue.

The item at the beginning of the queue is the same as the item returned by the
First function.

Parameters

Q : in out Queue;
Specifies the queue from which the first item is to be deleted.

Errors

This procedure raises the ConstrainLError exception if the queue is empty.
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function Done
package l'Iools.Queuec.Generic

function Done

function Done (Iter Iterator) return Boolean;

Description

Determines whether the iterator has cycled through all of the elements in a queue.

Parameters

Iter: Iterator;
Specifies the iterator to be tested.

return Boolean;
Returns the value true when the iterator has stepped past the last element in the
queue; otherwise, the function returns false.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Queue);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

procedure Init

procedure Next

function Value
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generic formal type Element
package !Tools.Queue_Generic

generic formal type Element

type Element is private;

Description

Defines the type of elements in queues.

The actual supplied for this type cannot be unconstrained.
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function Firs t
package l'Ioole.Queue..Geueric

function First

function First (Q Queue) return Element;

Description

Returns the item at the beginning of the queue.

Parameters

Q : Queue;
Specifies the queue from which the item is to be retrieved.

return Element;
Returns the first item in the queue.

Errors

This function raises the ConstrainLError exception if the queue is empty.
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procedure Init
package !Tools.Queue_Generic

procedure Init

procedure Init (Iter
Q

out Iterator;
Queue) ;

Description

Initializes the iterator to iterate over the elements in the specified queue.

When one or more elements exist in the queue, the Value function returns the
first element in the queue using this value of the iterator. Successive values can
be accessed by advancing the iterator to the next value using the Next procedure.
When no elements exist in the queue, the Done function returns the value true using
this value of the iterator.

Parameters

Iter: out Iterator;
Returns the iterator.

Q : Queue;
Specifies the queue of elements for which the iterator is desired.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Queue);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;
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procedure Init
package !Tools.Queue_Generic

References

function Done

procedure Next

function Value
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procedure Initialize
package l'Tools.Queuec.Generic

procedure Initialize

procedure Initialize (Q out Queue);

Description

Creates an empty queue.

Note that this procedure is provided for consistency between this package and other
similar packages. However, it has no effect and need not be called because all the
objects of the Queue type that are declared are implicitly initialized.Queue type;
Queue_Generic.Queuej Initialize procedure

Parameters

Q : out Queue;
Specifies the empty queue.
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function Is..Empty
package [Tools.Queue.Deneric

function Is..Empty

function Is_Empty (Q Queue) return Boolean;

Description

Determines whether the queue is empty.

Parameters

Q : Queue;
Specifies the queue to be checked.

return Boolean;
Returns true if the queue contains no elements; otherwise, the function returns false.
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type Iterator
package l'Iools.Queuec.Generlc

type Iterator

type Iterator IS private;

Description

Defines a type that allows iterating over all elements in a queue.

Objects of this type can contain all of the information necessary to step over all of
the elements in a queue. The type is used with the Init and Next procedures and
the Value and Done functions.
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procedure Make..Empty
package l'Iools.Queue.rGeneric

procedure Make..Empty

procedure Make_Empty (Q in out Queue);

Description

Removes all of the elements from the queue, making it empty.

Parameters

Q : in out Queue;
Specifies the queue to be emptied.
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procedure Next
package l'Iools.Queue..Generic

procedure Next

procedure Next (Iter ln out Iterator);

Description

Advances the iterator to point to the next element in the queue.

When the iterator steps past the last element, the Done function returns the value
true.

Parameters

Iter: in out Iterator;
Specifies the iterator to be advanced.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Queue);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Init

function Value
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type Queue
package l'Iools.Queuec.Generic

type Queue

type Queue is private;

Description

Defines the representation of a queue.

Several important properties of the Queue type are visible through the implicit
operations of assignment and equality. Assignment for this type has the property
that the contents of the queue are not copied but a new alias (a new name) for
the queue is created. Equality for this type has the property that the values of
the queues are not compared but the names are compared. In other words, the
operation of equality checks to determine whether two queue values designate the
same list.
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function Value
package lToole.Queuec.Generic

function Value

function Value (Iter Iterator) return Element;

Description

Returns the element pointed to by the iterator.

Parameters

Iter: Iterator;
Specifies the iterator from which the element is to be returned.

return Element;
Returns the element pointed to by the iterator.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Queue);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Init

procedure Next

end Queue..Generic;
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generic package Setc.Ceneric

Generic package SeLGeneric provides a means of creating and manipulating ab-
stract sets of objects. This generic allows sets of arbitrary size. There are operations
for adding members of the set, deleting members of the set, checking for membership
in the set, and iterating over all members of the set.

H illegal values are passed to any of the operations in this package, the Con-
strainLError exception is raised.

The formal parameter to the generic is:

gener1c
type Element is private;

package Set_Generic 1S
end Set_Generic;

This parameter can be of any pure value type.
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procedure Add
package !Tools.Set-Generic

procedure Add

procedure Add (5 in out Set;
X Element);

Description

Adds the specified element to the specified set.

When the element is already in the set, the procedure does not alter the set.

Parameters

S : in out Set;
Specifies the set to which the element is to be added.

X : Element;
Specifies the element to be added.
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procedure Copy
package !Tools.Set-Generic

procedure Copy

procedure Copy (Target
Source

in out Set;
Set) ;

Description

Copies the contents of the source set into the target set.

This procedure first removes all elements from the target and then adds all elements
in the source to the target.

Parameters

Target: In out Set;
Specifies the set into which elements are to be copied.

Source: Set;
Specifies the set from which elements are to be copied.
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proced ure Delete
package !Tools.Set-Generic

procedure Delete

procedure Delete (5 in out Set;
X Element);

Description

Deletes the specified element from the specified set.

When the element is not already in the set, the procedure does not alter the set.

Parameters

5 : in out Set;
Specifies the set from which the element is to be deleted.

X : Element;
Specifies the element to be deleted.

PT-114 7/1/87 RATIONAL



function Done
package !Tools.Set-Generic

function Done

function Done (Iter Iterator) return Boolean;

Description

Determines whether the iteration over the set is complete.

This function checks whether the iterator has cycled through all of the elements in
the set.

Parameters

Iter: Iterator;
Specifies the iterator to be tested.

return Boolean;
Returns the value true when the iterator has stepped past the last element in the
set; otherwise, the function returns false.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Set);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

procedure Init

procedure Next

function Value
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generic formal type Element
package !Tools.SeLGeneric

generic formal type Element

type Element is private;

Description

Defines the type of elements in the set.

The type must be a pure value type. The implicit operations of assignment and
equality must work with values of this type.
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procedure Init
package !Tools.SeLGeneric

procedure Init

procedure Inlt (Iter
S

out Iterator;
Set) ;

Description

Initializes the iterator for the specified set.

When one or more elements exist in the set, the Value function returns the first
element in the set using this value of the iterator. When no elements exist in the
set, the Done function returns the value true using this value of the iterator.

Parameters

Iter: out Iterator;
Returns the iterator.

S : Set;
Specifies the set for which the iterator is desired.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Set);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Next

function Va.lue
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procedure Initialize
package l'Tools.Setc.Generic

proced ure Initialize

procedure Initialize (5 out Set);

Description

Creates an initialized and empty set.

This procedure creates a set that contains no elements. Objects of Set type are
initially empty, so the use of this procedure is not required.

Parameters

5 : out Set;
Specifies the set to be created.
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function Ia..Empty
package !Tools.SeLGeneric

function Ia..Empty

function Is_Empty (S Set) return Boolean;

Description

Determines whether the specified set is empty.

This function checks whether the set contains no elements. When a set is declared or
initialized, or after the Make..Empty procedure is executed on the set, this condition
is true.

Parameters

S : Set;
Specifies the set to be checked.

return Boolean;
Returns the value true when no elements exist in the set; otherwise, the function
returns false.

References

procedure Make..Empty
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function ILMember
package !Tools.SeLGeneric

function Is..Member

function Is_Member (5 Set·
X Ele~ent) return Boolean;

Description

Determines whether the specified element is a member of the specified set.

Parameters

5 : Set;
Specifies the set to be searched for the element.

X : Element;
Specifies the element for which to search.

return Boolean;
Returns the value true when the specified element is a member of the specified set;
otherwise, the function returns false.
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type Iterator
package !Tools.SeLGeneric

type Iterator

type Iterator is private;

Description

Defines a type that allows iterating over all elements in a set.

Objects of this type contain all of the information necessary to step over all of the
elements in a set. The type is used with the Init and Next procedures and the Value
and Done functions.
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procedure Make..Empty
package !Tools.SeLGeneric

procedure Makes.Empty

procedure Make_Empty (S in out Set);

DescriptioD

Clears the set of all elements.

Parameters

S : in out Set;
Specifies the set to be cleared.
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procedure Next
package !Tools.Set-Generic

procedure Next

procedure Next (Iter ln out Iterator);

Description

Steps the iterator to point to the next element in the set.

This procedure changes the iterator to point to the next element in the set. Al-
though the set is unordered, the iterator steps through all elements one by one.
When the iterator steps past the last element, the Done function returns the value
true.

Parameters

Iter: in out Iterator;
Specifies the iterator to be stepped.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Set);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Init

function Value
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type Set
package !Tools.Set-Generic

type Set

type Set is private;

Description

Defines the representation of the set.

Several important properties of the Set type are visible through the implicit oper-
ations of assignment and equality. Assignment for this type has the property that
the contents of the set are not copied but a new alias (a new name) for the set is
created. Equality for this type has the property that the values of the sets are not
compared but the names are compared. In other words, the operation of equality
checks to determine whether two set values designate the same set.
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function Value
package !Tools.SeLGeneric

function Value

function Value (Iter Iterator) return Element;

Description

Returns the element pointed to by the iterator.

Parameters

Iter: Iterator;
Specifies the iterator from which to return the element.

return Element;
Returns the element pointed to by the iterator.

Example

This example demonstrates use of the iteration capability:

Ini t (Sensor_I terator . Sensor_Set);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Init

procedure Next

end Set..Oeneric;
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package Simplec.Status

This package provides an abstraction for simple error status reporting. It defines
a type, the Condition type, that can be used to return error information from
subprogram calls. The status returned from some Environment interfaces is of the
Condition type and can be interrogated/manipulated with operations provided in
this package. Users can also use this abstraction when implementing error reporting
in their own applications.

A condition consists of a condition name and a message. The condition name indi-
cates the type of error (if any), the severity of the error, and whether the operation
completed successfully. The message provides additional information about the
error.

By convention, condition names in an application should be standardized so that
error conditions can be tested programmatically. In simple applications, a condition
name alone can be used to indicate status.

Objects of the condition type are relatively large; where space and time considera-
tions are important, they should be passed with in out mode so that copies are not
made when subprograms are called.

Example

The following program illustrates the use of some of the facilities of package Sim-
ple..Status:

with 10;
with Log;
with Simple_Status;
procedure Simple_Status_Example 15

package 55 renames Simple_Status;
Status: Ss.Condition;
Name: Ss.Condltion_Name;

begln
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package tToola.Slmple.Btatus

Ss.Create_Condition (Status,
Error_Type => "Syntax error",
Severity => Ss.Problem,
Message => "occurred at this point in processing");

Log.Put_Condition (Status);
lo.Put_Line (Ss.Display_Message (Status));
lo.New_Line;
lo.PuLLine ("Error type: " ~ Ss.Name (Status));
lo.PuLLine ("Severity: " ~ Ss.Condition_Class'lmage

(Ss.Severity (Status)));
lo.Put_Line ("Message: " ~ Ss.Message (Status));
lo.New_Line;
if Ss.Error (Status) then

lo.Put_Line ("It was an error");
end if;

end Simple_Status_Example;
If this program is executed, it generates the following output:

87/01/17 19:18:28 *** Syntax error occurred at this point In processlng.
Syntax error occurred at this point in processing
Error type: Syntax error
Severity: PROBLEM
Message: occurred at this point In processlng
It was an error
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type Condition
package l'Iools.Simple.Btatus

type Condition

type Condition 15 private;

Description

Defines a status condition that can be used to return error information from sub-
program calls.

A condition consists of a condition name and a message. The condition name indi-
cates the type of error (if any), the severity of the error, and whether the operation
completed successfully. The message provides additional information about the
error.

Conditions are self-initializing-objects of the Condition type will have null strings
for the error type and message components, and they will have normal severity.
They can also be initialized by calling the Initialize procedure. The condition that
results from calling Initialize represents successful completion.

Objects of the Condition type are relatively large; where space and time considera-
tions are important, they should be passed with in out mode so that copies are not
made when subprograms are called.

References

procedure Initialize
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type Conditione.Class
package l'Toola.Simplec.Status

type Condition..Class

t~pe Condition_Class is (Normal, Warning, Problem, Fatal);

Description

Defines the class of error condition (if any) that resulted from an operation.

The class of an error condition is part of its condition name.

Enumerations

Fatal
Indicates that the operation did not complete and proceeding is dangerous.

Normal
Indicates that the operation completed normally.

Problem
Indicates that the operation did not complete and it is safe to proceed.

Warning
Indicates that the operation completed and it is safe to proceed, but something
unexpected happened.
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type Oonditlon..Name
package [Tools.Simples.Status

type Conditioru.Name

type Condition_Name IS private;

Description

Defines the name of an error condition.

The name of a condition consists of its type (a string limited to 63 characters) and
its severity level (of Conditione.Class type).
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procedure Oreate..Condition
package l'Iools.SimplecStatus

procedure Create..Condition

procedure Create_Condition (Status In out Condi tion;
Error_Type String;
Message String .- .Severity Condi bon Class .- Problem) ;

procedure Create_Condition (Status In out Condition;
Error_Type Condi tion_Name;
Message String .- II u ) ;

Description

Creates a condition of the indicated type and severity, with the message supplied,
and returns it in the Status parameter.

Parameters

Status: In out Condition;
Returns the newly created condition.

Error_Type : String;
Error_Type : Condition_Name;
Specifies the name and/or type of condition to be created. The type of condition
must be a string of 63 or fewer characters. If longer, the string is truncated.

Message: String:= "":
Specifies the message of the condition to be created. The default is to create a
condition with an empty message.

Severity: Condition_Class := Problem;
Specifies the severity of the condition to be created. The default is to create a
condition with problem severity.
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function Create..Conditionc.N ame
package l'Iools.Simplec.Status

function Createc.Condition..N ame

function Create_Condition_Name (Error_Type
Severity

String;
Condition_Class := Problem)

return Condition_Name;

Description

Creates a condition name of the indicated type and severity.

Parameters

Error_Type : String;
Specifies the type of the condition name to be created. The type of condition must
be a string of 63 or fewer characters. If longer, the string is truncated.

Sever ity: Condi tion_Class := Problem;
Specifies the severity of the condition name to be created. The default is to create
a condition with problem severity.

return Condition_Name;
Returns the condition name created.
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function Display _Message
package l'Iools.Slmplec.Status

function Display..Messagc

function Display_Message (Status Condition) return String;

Description

Returns the condition name and message of the indicated condition.

Typically, this function is used when composing error messages for presentation to
users. The string that is returned is text that describes the result of an operation
and the causes of errors.

Note that the Log.Put..Condition procedure (SJM) can be used to display the same
information in logging format to the Current-Output window or file.

Parameters

Status : Condition;
Specifies the condition to interrogate.

return String;
Returns the condition name (in string form) and the message of the condition.

References

SJM, procedure Log.Put-Condition
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function Equal
package l'Iools.Simple..Status

function Equal

function Equal (Status Condi tion;
Error_T~pe String) return Boolean;

function Equal (Status Condi tion;
Error_T~pe Condi tion_Name) return Boolean;

function Equal (Status Condition_Name;
Error_T~pe String) return Boolean;

function Equal (Status Condi tion_Name;
Error_T~pe Condition_Name) return Boolean;

Description

Determines whether the type of error of the condition supplied by the Status pa-
rameter is the same as the error type supplied by the Error..Type parameter.

The comparison is based on a case-sensitive character string comparison. The sever-
ity level does not participate in the comparison.

Parameters

Status Condi tion;
Status Condition_Name;
Specifies the condition for which to check the error type.

Error_T~pe String;
Error_T~pe Condition_Name;
Specifies the error type for which to check.

return Boolean;
Returns true if the type of error of the condition supplied by the Status parameter
is the same as the error type supplied by the Error..Type parameter; otherwise, the
function returns false. The comparison is based on a case-sensitive character string
comparison. The severity level does not participate in the comparison.
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function Error
package l'Iools.Simplec.Status

function Error

function Error (Error_Type : Condition_Name;
Level : Condi tion_Class := Warning) return Boolean;

function Error (Status
Level

Condition;
Condition_Class := Warning) return Boolean;

Description

Determines whether the severity level of the indicated condition is worse than the
indicated level.

Typically, the Error function is used to determine whether an operation that returns
a condition completed successfully. If the operation failed, a call to the Error
function with the condition resulting from the failed operation will return the value
true. If the operation did not complete successfully, the Display_Message function
or the Log.Put-Condition procedure (SJM) can be used to determine the cause of
the error.

The levels of severity are normal (lowest), warning, problem, and fatal (highest).

Parameters

Error_Type: Condition_Name;
Status : Condition;
Specifies the condition for which to check the severity.

Level : Condition_Class := Warning;
Specifies the level with which to compare. The default is to compare with a warning
condition.

return Boolean;
Returns true if the severity of the condition is greater than or equal to the level
supplied; otherwise, the function returns false. The levels of severity are normal
(lowest), warning, problem, and fatal (highest).
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function Error
package l'Iools.Simple..Statue

References

function Display_Message

SJM, procedure Log.Put-Condition
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function Errore.Type
package l'Iools.SimplecStatus

function Error..Type

function Error_Type (Status Condition) return Condition_Name;

Description

Returns the name of the indicated condition.

Parameters

Status : Condition;
Specifies the condition to be interrogated.

return Condition_Name;
Returns the name of the condition.
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procedure Initialize
package l'Icols.Simplec.Status

procedure Initialize

procedure InitialIze (Status in out CondItion);

Description

Sets the severity level of the indicated condition to normal.

The normal value represents a successful completion. The condition name and
message fields will be set to the null string.

Parameters

Status; in out Condition;
Returns the condition with the severity level set to normal. The procedure also sets
the condition name and message fields to the null string.
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function Message
package l'Iools.Slmple.Btatus

function Message

function Message (Status Condition) return String;

DescriptioD

Returns the message of the indicated condition.

Parameters

Status : Condition;
Specifies the condition to be interrogated.

return String;
Returns the message of the indicated condition.
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function Name
package l'Tools.Slmplec.Status

function Name

function Name (Error_Type : Condition_Name) return String;
function Name (Status : Condition) return String;

Description

Returns the type of error condition for the indicated condition.

Parameters

Error_Type: Condition_Name;
Status : Condition;
Specifies the condition to be interrogated.

return String;
Returns the type of error condition. Note that this string will be less than or equal
to 63 characters long.
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function Severity
package l'Iools.Simple.Btatus

function Severity

function Severit~ (Error_T~pe : Condition_Name) return Condition_Class;
function Severit~ (Status : Condition) return Condition_Class;

Description

Returns the severity of the indicated condition.

Parameters

Error_T~pe : Condition_Name;
Status : Condition;
Specifies the condition to be interrogated.

return Condition_Class;
Returns the severity of the error condition.

end Simples.Status;
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generic package Stack..Generic

Generic package Stack..Generlc provides a means of creating and manipulating ab-
stract stacks of elements. This generic allows stacks of arbitrary size. There are
operations for creating stacks, pushing and popping elements on and off'stacks, and
iterating over the elements in stacks.

If an attempt is made to pop or read an element off'an empty stack, the Underflow
exception (in this package) is raised.

The formal parameter to the generic is:

generIc
type Element is private;

package Stack_Generic is
end Stack_Generic;

This parameter defines the kinds of elements that are kept in stacks.
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procedure Copy
package !Tools.Stack_Generic

procedure Copy

procedure Copy (Target in out Stack;
Source Stack);

Description

Removes any elements in the target, initializing it if necessary, and then copies the
elements in the source into it.

Parameters

Target: ln out Stack;
Specifies the new stack.

Source: Stack;
Specifies the stack to be copied.
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function Done
package "Tools.Stack.Deneric

function Done

function Done (Iter Iterator) return Boolean;

Description

Determines whether the iterator has cycled through all of the elements in a stack.

Parameters

Iter: Iterator;
Specifies the iterator to be tested.

return Boolean;
Returns the value true when the iterator has stepped past the last element in the
stack; otherwise, the function returns false.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Stack);
while not Done (Sensor_lterator) loop

... Value (Sensor_I terator) ;
Next (Sensor_lterator);

end loop;

References

procedure Init

proced ure Next

function Value
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generic formal type Element
package l'Iools.Stack..Generic

generic formal type Element

t~pe Element is private;

Description

Defines the type of elements in stacks.

The actual supplied for this type cannot be unconstrained.
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function Empty
package l'Iools.Stack..Ceneric

function Empty

function Empty (S Stack) return Boolean;

Description

Determines whether there are any elements in the stack.

Parameters

S : Stack;
Specifies the stack to be queried.

return Boolean;
Returns the value true if there are any elements in the specified stack; otherwise,
the function returns false.
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constant Empty _Stack
package l'Iools.Stack.Generic

constant Empty..Stack

Empty_Stack : constant Stack;

Description

Defines an empty stack containing no elements.
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procedure Init
package l'Ioola.Stack..Generic

procedure Init

procedure Init (Iter
S

out Iterator;
Stack);

Description

Initializes the iterator to iterate over the elements in the specified stack.

When one or more elements exist in the stack, the Value function returns the first
element in the list using this value of the iterator. Successive values can be accessed
by advancing the iterator to the next value using the Next procedure. When no
elements exist in the stack, the Done function returns the value true using this value
of the iterator.

Parameters

Iter: out Iterator;
Returns the iterator.

S : Stack;
Specifies the stack of elements for which the iterator is desired.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Stack);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;
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procedure Init
package l'Iools.Stack.Benerlc

References

function Done

procedure Next

function Value
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type Iterator
package l'Iools.Stack..Generic

type Iterator

type Iterator 1S private;

Description

Defines a type that allows iterating over all elements in a list.

Objects of this type can contain all of the information necessary to step over all of
the elements in a list. The type is used with the Init and Next procedures and the
Value and Done functions.
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procedure Make_Empty
package !Tools.Stack_Generic

procedure Make..Empty

procedure Make_Empty (S in out Stack);

Description

Removes all of the elements in the stack and sets it to the value of the Empty..Stack
constant.

Parameters

S : in out Stack;
Specifies the stack to be emptied.
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proced ure Next
package l'Iools.Stackc.Generic

procedure Next

procedure Next (Iter in out Iterator);

Description

Advances the iterator to point to the next element in the stack.

When the iterator steps past the last element, the Done function returns the value
true.

Parameters

Iter: in out Iterator;
Specifies the iterator to be advanced.

Errors

This procedure raises the Constraint-Error exception if the iterator is uninitialized
or has no elements in it.

Example

This example demonstrates use of the iteration capability:
Init (Sensor_lterator, Sensor_Stack);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;

References

function Done

procedure Init

function Value
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procedure Pop
package I'Iools.Stack..Ceneric

procedure Pop

procedure Pop (S in out Stack);

Description

Removes the last item pushed onto the specified stack.

Parameters

S : in out Stack;

Specifies the stack from which the item is to be removed.

Errors

This procedure raises the Underflow exception (in this package) if there are no
elements in the stack.
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procedure Push
package l'Iools.Stack.Generlc

procedure Push

procedure Push (X
S

Element;
in out Stack);

Description

Pushes the specified element onto the top of the specified stack.

Parameters

X : Element;
Specifies the element to be placed on the stack.

S : in out Stack;
Specifies the stack on which the element is to be placed.
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type Stack
package l'Iools.Stack.Generic

type Stack

t~pe Stack is private;

Description

Defines the representation of a stack.

Several important properties of the Stack type are visible through the implicit
operations of assignment and equality. Assignment for this type has the {'roperty
that the contents of the stack are not copied but a new alias (a new name) for the
stack is created. Equality for this type has the property that the values of the stacks
are not compared but the names are compared. In other words, the operation of
equality checks to determine whether two stack values designate the same stack.
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function Top
package l'Iools.Stackc.Generic

function Top

function Top (S Stack) return Element;

Description

Returns the last element pushed onto the specified stack.

Parameters

S : Stack;
Specifies the stack from which the element is to be retrieved.

return Element;
Returns the last element pushed onto the stack.

Errors

This function raises the Underflow exception (in this package) if the stack is empty.
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exception Underfiow
package l'Ioole.Stack.Xleneric

exception Underflow

Underflow : exception;

Description

Defines an exception raised when an attempt is made to pop or read elements from
empty stacks.
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function Value
package l'Iools.Stack..Generic

function Value

function Value (Iter Iterator) return Element;

Description

Returns the element pointed to by the iterator.

Parameters

Iter: Iterator ;
Specifies the iterator from which the element is to be returned.

return Element;
Returns the element pointed to by the iterator.

Errors

This function raises the Constraint-Error exception if the iterator is uninitialized
or has no more elements in it.

Example

This example demonstrates use of the iteration capability:

Init (Sensor_lterator, Sensor_Stack);
while not Done (Sensor_lterator) loop

... Value (Sensor_lterator);
Next (Sensor_lterator);

end loop;
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function Value
package !Tools.Stack_Generic

References

function Done

procedure Init

proced ure Next

end Stack..Generic;
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package !Lrm.Standard

package Standard

package Standard is
type Boolean is (False, True);
for Boolean'Size use 1;
type Integer 1S range -2**31-1 .. 2**31-1;
type Long_Integer 1S range (-2**62 - 2**62) .. (2**62 - 1 + 2**62);

-2**63 .. 2**63-1
type Float is digits 15 range (2.0**1023) - (2.0**97) + (2.0**1023) ..

- ((2.0**1023) - (2.0**97) + (2.0**1023));
-1.7977E308 .. 1.7977E308;

type Character is (Nul, , Del);
for Character use (0, , 127);
for Character'Size use 8;
package Ascii is ... end Ascii;
subtype Natural is Integer range 0 .. Integer'Last;
subtype Positive is Integer range 1 .. Integer'Last;
type String is array (Positive range <» of Character;
type Duration is delta 2.0**(-15)

-- -3.051757812500E-05
range -(2.0**32) .. (2.0**32) - (2.0**(-15));

-- -4.294967295000E+09 .. 4.294967295000E+09
Constraint_Error
Numeric_Error
Program_Error
Storage_Error
Tasking_Error

end Standard;

exception;
exception;
exception;
exception;
exception;

Description

Ada requires a package called Standard that defines all predefined identifiers in the
language. The Reference Manual for the Ada Programming Language contains its
general description in Section 8.6, "The Package Standard." The specification for
package Standard for the Rational architecture is given in this section.
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package !Lrm.System

package System

package S~stem is
t~pe Address is private;
Null_Address : constant Address;
t~pe Name is (RI000);
S~stem_Name constant Name := R1000;
Bit constant.- 1;
Storage_Unit constant.- 1 * Bit;
Word_Size constant .- 128 * Bit;
B~te_Size constant.- 8 * Bit;
Megab~te constant .- (2 ** 20) * B~te_Size;
Memor~_Size constant.- 32 * Megab~te;
-- S~stem-Dependent Named Numbers
MIn- Int constant .- Long_lnteger'Pos (Long_lnteger'FIrst);
Max Int constant .- Long_lnteger'Pos (Long_lnteger'Last);
Max_Digits constant .- 15;
Max_Mantissa constant .- 63;
FIne Delta constant .- 1.0 I (2.0 ** 63);
Tick constant .- 200.0E-9;
subt~pe Priorit~ is Integer range 0 S·,

t~pe B~te is new Natural range 0 .. 255;
t~pe B~te_String is arra~ (Natural range <» of B~te;

Basic unIts of transmission/reception to/from 10 devices.
-- The following exceptions are raised b~ Unchecked_Conversion or

Unchecked_Conversions
T~pe_Error exception;
Capabilit~_Error exception;
Assertion_Error : exception;

end S~stem;

Description

Ada requires a predefined library package called System that includes the defini-
tions of certain configuration-dependent characteristics. The Reference Manual for
the Ada Programming Language contains the general specification in Section 13.7,
"The Package System." The Rational Environment implementation specification of
package System is given in this section.

Other declarations defined in package System are reserved for internal use and are
not documented. These declarations should not be required for users of the Rational
Environment.

This package System is for the RIOOO. Other targets have their own package System
documented with their target-specific information.
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package !Lrm.System

t~pe Address is private;
Defines the type returned by the predefined attribute' Address.

Assertion_Error : exception;
Defines the exception raised by the Uncheckedc.Conversion function when the object
resulting from the conversion has bounds bigger than the Target type allows.

Bit: constant := 1;
Defines a constant that represents the size of a single bit.

t~pe B~te is new Natural range 0 .. 255;
Defines the representation for a byte of data.

B~te_Size : constant := 8 * Bit;
Defines the size of a byte.

t~e B~te_String is arra~ (Natural range <» of B~te;
Defines a type that represents a string of bytes. This type is used in some I/O
packages to represent the data going to or from terminals or tapes.

Capabilit~_Error : exception;
Defines the exception raised by the Uucheckedc.Conversion function when the con-
version fails.

PT-164 7/1/87 RATIONAL



package !Lrm.System

Fine_Delta: constant := 1.0 / (2.0 ** 53);

Defines the smallest delta allowed in a fixed-point constraint that has the range
constraint -1.0.. 1.0.

This constant is of UniversaLReal type.

Max_Digits : constant := 15;

Defines the largest value allowed for the number of significant decimal digits in a
floating-point constraint.

This constant is of UniversaLInteger type.

Max_lnt : constant := Long_lnteger'Pos (Long_lnteger'Last);

Defines the largest (most positive) value of all predefined integer types.

This constant is of UniversaLInteger type.

Max_Mantissa : constant := 53;

Defines the largest possible number of binary digits in the mantissa of model num-
bers of a fixed-point subtype.

This constant is of UniversaLInteger type.

Megab~te : constant := (2 ** 20) * B~te_Size;

Defines a constant for the number 1,048,576.

This constant is of UniversaLInteger type.

Memor~_Size : constant := 32 * Megab~te;

Defines the number of available storage units in the configuration.

This constant is of UniversaLInteger type.
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package !Lrm.System

Min_lnt : constant := Long_lnteger'Pos (Long_lnteger'First);

Defines the smallest (most negative) value of all predefined integer types.

This constant is of UniversaLinteger type.

type Name is (R1000);

Defines values of alternative machine configurations handled by the Environment.

Null_Address : constant Address;

Defines a null value of type Address.

subtype Priority is Integer range 0 .. 5;

Defines the range of task priorities available for a task within a job.

Task priorities are assigned according to the rules of the Reference Manual for the
Ada Proqramminq Language. These priorities differ from job priorities, which are
managed by procedures in SJM, package Job.

Storage_Unit: constant := 1 * Bit;

Defines the number of bits per storage unit.

This constant is of UniversaLInteger type.

System_Name : constant Name := R1000;

Defines the value of the default system name.
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package !Lrm.System

Tick ; constant := 200.0E-9;

Defines the basic clock period, in seconds (that is, 200 nanoseconds).

This constant is of UniversaLReal type.

Type_Error : exception;

Defines the exception raised by the Uncheckedc.Conversion function when the un-
derlying architectural types used to represent the Source and Target types are not
the same, even though the types are compatible in an Ada sense.

Word_Size : constant := 128 * Bit;

Defines the size of addressed words in the system.
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generic procedure Tablec.Sort..Oeneric

The Table.Bort..Generic generic procedure provides a table sorting capability. The
formal parameters to the generic include the table of elements to be sorted, the
element type, the size of the table, and a comparison function that defines the
ordering of the elements in the table. The generic procedure takes an unsorted
table of the size and type defined by those parameters and returns the sorted table.

The formal parameters to the generic are:

generlc
type Element is private;
type Index is «»;
t~e Element_Array is array (Index range <» of Element;
with function "<" (Left : Element;

Right : Element) return Boolean is <>;
procedure Table_Sort_Generic (Table: in out Element_Array);
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generic formal function "<"
generic procedure !Tools.Table.Bort., Generic

generic formal function "<"

with function "<" (Left Element;
Right Element) return Boolean 1S <>;

Description

Defines the function that is to be used to order the elements in the table.

The comparison must meet the following condition: if A is less than B, then B is
not less than A. This ensures that if A and B are transposed during a pass of the
sort, they won't be transposed again in a subsequent pass.

Parameters

Left : Element;
Specifies the left element in the comparison.

Right : Element;
Specifies the right element in the comparison.

return Boolean is <>;
Returns the value true when the left element is less than the right element; other-
wise, the function returns false.
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generic formal type Element
generic procedure l'Iools.Table.Bortc'Generic

generic formal type Element

t~pe Element is private;

Description

Defines the types of elements in the table.
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generic formal type ElemenLArray
generic procedure l'Iools.Table..Sortc.Generic

generic formal type Elcment..Array

type Element_Array is array (Index range <» of Element;

Description

Defines the type of table to be sorted.
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generic formal type Index
generic procedure l'Tools.Tablec.Sortc.Generic

generic formal type Index

type Index is «»;

Description

Defines the index of the table.
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procedure 'Iable..Sorf.Deneric
generic procedure !Tools.TablecSort., Generic

procedure Table..Sortc.Oeneric

procedure Table_Sort_Generic (Table in out Element_Array);

Description

Sorts the specified table according to the actual parameters of the generic.

This generic procedure sorts the table. The sorting algorithm is defined by the
generic actual parameters to the generic. The internal method for sorting is a Shell
sort.

Parameters

Table: in out Element_Array;
Specifies the table to be sorted.

end Table..Sortc.Generic;
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package Time_Utilities

Package Timec.Utilities contains a number of utilities for manipulating times and
dates. Package Calendar contains one representation for time and subprograms for
manipulating time. Package Timec.Utillties contains two important type definitions
for alternative representations for time and subprograms for manipulating these
alternatives. These are Time type and Interval type.

The package contains:
• Operations to convert from one representation to another.
• Image and value operations to convert time to strings and back.
• Operations to find the current time in these alternate representations.
• Constants and types that represent units of time such as minutes, hours, seconds,

months, and years.

Unless otherwise specified, the Constraint-Error exception is raised if illegal values
are passed to any of the operations in this package.

RATIONAL 7/1/87 PT-175



function "+"
package !Tools.'I'ime., Utilities

function "+"

function "+" (D Weekday;
I Integer) return Weekday;

Description

Computes the weekday that it will be after the specified number of days have elapsed
from the specified weekday.

Parameters

D : Weekday;
Specifies the weekday from which to start.

I : Integer;
Specifies the number of days that are to elapse.

return Weekday;
Returns the day that it will be after the indicated number of days have elapsed.
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function "-"
package "Iools.Tlmec.tltilitiee

function " "

function " "(D Weekday;
I Integer) return Weekday;

Description

Computes the weekday that it will be after the specified number of days are sub-
tracted from the specified weekday.

Parametera

D : Weekday;
Specifies the weekday to start from.

I : Integer;
Specifies the number of days to be subtracted.

return Weekday;
Returns the day that it will be after the indicated number of days are subtracted.
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function Convert
package !Tools.Time_Utilities

function Convert

function Convert (I Interval) return Duration;

function Convert (D Duration) return Interval;

Description

Converts the duration to an interval or back.

Parameters

I : Interval;

Specifies the interval to be converted to a duration.

D : Duration;

Specifies the duration to be converted to an interval.

return Duration;

Returns the duration from an interval.

return Interval;

Returns the interval from a duration.

PT-178 7/1/87 RATIONAL



function Convertc'I'ime
package !Tools. Time_ Utilities

function Convertc.Time

function Convert_Time (Date Calendar.Time) return Time;
functIon Convert_Time (Date Time) return Calendar.Tlme;

Description

Converts the time format.

This function converts the time format to or from the time format used in package
Calendar.

Parameters

Date: Calendar.Time;
Specifies the calendar time to be converted to this time format.

Date: Time;
Specifies the time to be converted to the calendar time format.

return Time;
Returns the time in this format.

return Calendar. Time;
Returns the time in the calendar format.

References

package Calendar
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type Date..Format
package l'Iools.T'imec.Utillties

type Date..Format

type Date_Format 1S (Expanded, Month_Day_Year, Day_Month_Year,
Year_Month_Day, Ada);

Description

Defines the set of styles the image of the date can have.

The Image function returns a string that can contain the image of a specified date.
A parameter of this type is used to specify the style in which the image of the date
is created.

Enumerations

Ada
Creates an image of the following style: 83_o9_29

Day_Month_Year
Creates an image of the following style: 29-SEP-83

Expanded
Creates an image of the following style: September 29, 1983

Month_Day_Year
Creates an image of the following style: 09/29/83

Year_Month_Day
Creates an image of the following style: 83/09/29
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constant Day
package !Tools.Time_ Utilities

constant Day

Day : constant Duration := 86_400.0;

Description

Defines a constant duration that represents the number of seconds in a day.
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type Day.iCount
package !Tools. Time_ Utilities

type Day.i.Count

type Day_Count is new Integer range 0 .. Integer'Last;

Description

Defines a type that represents the number of days.
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function Day_OL Week
package l'Iools.T'imec.Utilities

function Day_Of_ Week

function Day_Of_Week (T Calendar.Time) return Weekday;
function Day_Of_Week (T Time:= Time_Utilities.Get_Time) return Weekday;

Description

Returns the day of the week corresponding to the indicated time.

Parameters

T : Calendar.Time;
T : Time := Time_Utilities.Get_Time;
Specifies the time for which to compute the day of week.

return Weekday;
Returns the day of the week corresponding to the indicated time. Note that Monday
has the value 1.

References

type Weekday
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type Days
package !Tools.Time_Utilities

type Days

type Days is new Calendar.Day_Number;

Description

Defines a type that represents the set of days in a month.
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function. Duratioru.Until
package l'Tools.Timec.Ufllitles

function Duraticn..Until

function Duration_Until (T Time) return Duration;
function Duration_Until (T Calendar.Time) return Duration;

Description

Returns the duration from the current time to the indicated time.

Parameters

T Time;
T Calendar.Time;
Specifies the time from which the duration is to be computed.

return Duration;
Specifies the duration from the current time to the indicated time.
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function Duration., UntiLN ext
package !Tools.Time_Utilities

function Duration..Untilc.Next

function Duration_Until_Next (H
M
S

Military_Hours;
Minutes .- 0;
Seconds .- 0) return Duration;

Description

Returns the duration from the current time to the next time with the indicated
hour, minute, and second values.

Parameters

H : Military_Hours;
Specifies the next hour from which the duration is to be computed.

M : Minutes := 0;
Specifies the next minute from which the duration is to be computed.

S : Seconds := 0;
Specifies the next second from which the duration is to be computed.

return Duration;
Specifies the duration between the current time and the next time with the indicated
hour, minute, and second values.
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function GeL Time
package !Tools.Time_Utilities

function Get_Time

function Get_Time return Time;

Description

Returns the current time.

This function is similar to the Calendar. Clock function, but this function returns
the time in a different format.

Parameters

return Time;
Returns the current time.

References

function Calendar. Clock
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constant Hour
package ITools.Tlme., Utill ties

constant Hour

Hour : constant Duration .- 3600.0;

Description

Defines a constant duration that represents the number of seconds in an hour.
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type Hours
package !Tools.Time_Utilities

type Hours

t~pe Hours is new Integer range 1 .. 12;

Description

Defines a type that represents the number of hours in the A.M. or the P.M.
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function Image
package !Tools. Time., Utilities

function Image

function Image (Date
Date_Style
Time_Style
Contents

Time;
Date_Format .- Time_Utilities.Expanded;
Time_Format .- Time_Utilities.Expanded;
Image_Contents .- Time_Utilities.Both

return String;
function Image (I Interval) return String;
function Image (D Duration) return String;
function Image (D Weekday) return String;

Description

Returns the image of the specified time, interval, duration, or weekday.

This function creates a string that represents the specified time. This time can be
specified as a value of Time type, Duration type, Interval type, or Weekday type.
The first version of the function allows specifying style and content of the string.

Parameters

Date: Time;
Specifies the time to create the string.

Date_Style : Date_Format := Time_Utilities.Expanded;
Specifies the style of the date portion of the string. This parameter is significant
only when the Contents parameter is either Dates.Only or Both. The default is the
expanded style of the date.

Time_Style: Time_Format := Time_Utilities.Expanded;
Specifies the style of the time portion of the string. This parameter is significant
only when the Contents parameter is either Tima..Only or Both. The default is the
expanded style of the time.

Contents: Image_Contents := Time_Utilities.Both;
Specifies whether the string should represent the time, the date, or both. The
default is both parts.
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function Image
package !Tools.Time_ Utilities

I : Interval;
Specifies the interval from which to create the string.

D : Duration;
Specifies the duration from which to create the string.

D : Weekday;
Specifies the weekday from which to create the string.

return String;
Returns the image of the time.

References

type Dates.Format

type Image..Contents

type 'I'lme..Format
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type Image..Contents
package !Tools. Time_ Utilities

type Image..Contents

Description

Defines the set of combinations of time and date that can be produced by the Image
function.

The Image function returns a string that can contain the image of a date, the image
of a time, or both. A parameter of this type specifies which combination is created.

Enumerations

Both
Creates an image that combines both time and date. When the time and date
format is expanded, the combination looks like this: 11: 44: 55 PM September 29,
1983. When the time and date format is Ada, the combination looks like this:
83_09_29_23_44_55. All combinations of time and date formats are allowed.

Date_Only
Creates an image that contains only the date and whose format is governed only
by the date format.

Time_Only
Creates an image that contains only the time and whose format is governed only
by the time format.
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type Interval

type Interval
package !Tools.Time_ Utilities

t~pe Interval is
record

Elapsed_Da~s
Elapsed_Hours
Elapsed_Minutes
Elapsed_Seconds
Elapsed_Milliseconds

end record;

Da~_Count;
Militar~_Hours;
Minutes;
Seconds;
Milliseconds;

Description

Defines a segmented version of the Duration type.
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function Is_Nil
package !Tools.Time_ Utilities

function Is_Nil

function Is_Nil (Date Time) return Boolean;
function Is_Nil (Date Calendar.Time) return Boolean;

Description

Checks whether the specified time is nil.

Parameters

Date: Time;
Specifies the time to be checked in this time format.

Date: Calendar.Time;
Specifies the time to be checked in the calendar format.

return Boolean;
Returns the value true when the specified time is nil; otherwise, the function returns
false.
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type Military_Hours
package !Tools.Time_Utilities

type Military..Houre

type Military_Hours is new Integer range 0 .. 23;

Description

Defines a type that represents the number of hours in a day.
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type Milliseconds
package !Tools.Time_Utilities

type Milliseconds

type Milliseconds lS new Integer range 0 .. 999;

Description

Defines a type that represents the number of milliseconds in a second.

PT-196 7/1/87 RATIONAL



constant Minute
package !Tools.Time_ Utilities

constant Minute

Minute : constant Duration .- 60.0;

Description

Defines a constant duration that represents the number of seconds in a minute.
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type Minutes
package !Tools.Time., Utilities

type Minutes

t~pe Minutes is new Integer range 0 .. 59;

Description

Defines a type that represents the number of minutes in an hour.
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type Months
package !Tools.Time_Utilities

type Months

type Months is (January, February, March, April, May, June, July, August,
September, October, November, December);

Description

Defines an enumeration that represents the twelve months of the year.
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function Nil
package !Tools.Time_Utilities

function Nil

function Nil return Time;
function Nil return Calendar. Time;

Description

Returns a nil time.

Parametera

return Time;
Returns the nil time in this time format.

return Calendar.Time;
Returns the nil time in the calendar format.
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type Seconds
package !Tools"Time_Utilities

type Seconds

type Seconds is new Integer range 0 .. 59;

Description

Defines a type that represents the number of seconds in a minute.
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type Sunc.Poaitions
package l'Iools.Timec.Utilities

type Sun..Positlons

t~pe Sun_Positions is (Am. Pm);

Description

Defines an enumeration that represents the two halves of a day.
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type Time
package !Tools. Time_ Utilities

type Time

type Time is
record

Year
Month
Day
Hour
Minute
Second
Sun_Position

end record;

Years;
Months;
Days;
Hours;
Minutes;
Seconds;
Sun_Positions;

Description

Defines a representation for the time.

This representation differs from the one used to represent time in package Calendar.
Package Calendar represents time as the year, month, day, and seconds in the day.
It represents time in subtypes of integers and duration.

This subtype represents time as the year, month, day, hour, minute, second, and
sun position. It uses enumerations for months and sun positions.

ReCerences

package Calendar
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type 'I'ime..Format
package !Tools.Time_ Utilities

type Time..Format

type Time_Format 1S (Expanded, Military, Short, Ada);

Description

Defines the set of styles the image of the time can have.

The Image function returns a string that can contain the image of a specified time.
A parameter of this type is used to specify the style in which the image of the time
is created.

Enumerations

Ada
Creates an image of the following style: 23_44_55

Expanded
Creates an image of the following style: 11: 44: 55 PM

Mil itary
Creates an image of the following style: 23: 44: 55

Short
Creates an image of the following style: 23: 44
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function Value
package lTools.Timec.Utilities

function Value

function Value {S
function Value (S

String) return Time;
String) return Interval;

Description

Converts the string representation of the time into either a time or an interval.

This function takes a string and converts its contents into either a time or an
interval. The string has the same allowed formats as the resulting string of the
Image function. Input that does not include all fields is assumed to be the current
time; that is, 10:30 is assumed to be 10:30:00 A.M. today.

Parameters

S : String;
Specifies the string to be converted.

return Time;
Returns the time.

return Interval;
Returns the interval.

Errors

This function raises the ConstrainLError exception when the input string does not
represent a time or interval.

The function raises the Numeric.iError exception if invalid or uninitialized charac-
ters are passed to this operation.
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type Weekday
package !Tools.Time_ Utilities

type Weekday

type Weekday is new Positive range 1 .. 7;

Description

Defines a representation for weekdays (Monday is 1).
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type Years
package !Tools. Time_ Utilities

type Years

t~pe Years is new Calendar.Year_Number;

Description

Defines a type that represents the set of years.

end Time_Utilities;
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generic function UncheckedcConversion

The UncheckedcConversion generic function converts objects of one type to objects
of another type.

Its formal parameter list is:

generic
type Source is limited private;
type Target is limited private;

function Unchecked_Conversion (S : Source) return Target;
The Source type is the type of the source object bit pattern to be converted to the
Target type.

The Target type cannot be an access or task type or contain access or task types as
any of its components. H these conditions are not met, the System.Capabilityc.Er-
ror exception is raised when the conversion procedure is called.

A faster, package version of the Unchecked..Conversion function can be found in
package Unchecked.Xlonverslons. Note that, although the package version is faster,
it will consume more space in the executing program.
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generic formal type Source
generic function !Lrm. UncheckedcConversion

generic formal type Source

type Source is limited private;

Description

Defines the type of object whose bits are to be converted to the Target type.

When the Uncheckedc.Oonversion function is instantiated and then used, the actual
types of the source values passed to it and the actual types of the target value
returned typically should be the same as those used in the instantiation. Specifically,
there should be no differences because of subtypes, derived types, type conversions,
constants, aggregates, and so on. These guidelines can be relaxed if the Source and
Target types are scalars, but they must be followed if the Source or Target types
have discriminants or components that have discriminants.

If there are type mismatch problems, the System.Type..Error exception will be
raised when the Uncheckedc.Conversion function is called because the underlying
architectural types used to represent the Source and the Target types are not the
same, even though the types are compatible in an Ada sense. Typically this error
can be avoided by changing the instantiation to use the actual types required when
the conversion is performed.
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generic formal type Target
generic function !Lrm. Unchecked.iConversion

generic formal type Target

type Target is limited private;

Description

Defines the type of object to which the bits of the Source type are to be converted.

The Target type cannot be an access or task type or contain access or task types
as any of its components. If these conditions are not met, the System. Capability-
_Error exception is raised when the instantiation is elaborated-specifically, when
the conversion procedure is called.

When the Unchecked.Xlonversion function is instantiated and then used, the actual
types of the source values passed to it and the actual types of the target value
returned typically should be the same as those used in the instantiation. Specifically,
there should be no differences because of subtypes, derived types, type conversions,
constants, aggregates, and so on. These guidelines can be relaxed if the Source and
Target types are scalars, but they must be followed if the Source or Target types
have discriminants or components that have discriminants.

If there are type mismatch problems, the System.Types.Error exception will be
raised when the Uncheckedc.Conversion function is called because the underlying
architectural types used to represent the Source and the Target types are not the
same, even though the types are compatible in an Ada sense. Typically this error
can be avoided by changing the instantiation to use the actual types required when
the conversion is performed.
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function Uncheckedc.Conversion
generic function !Lrm.Unchecked_Conversion

function Unchecked.cConversion

function Unchecked_Conversion (S Source) return Target;

Description

Returns the bit pattern for the source as an object of the Target type.

The type of the target cannot be an access or task type or contain access or task
types as any of its components. If these conditions are not met, the System.Capabili-
ty..Error exception is raised when the instantiation is elaborated-specifically, when
the conversion procedure is called.

The binary representations of the source and target are left-justified. Thus, the
leftmost bit of the source object becomes the leftmost bit of the target object. If
Target'Size is greater than Source'Size, the target object contains undefined bits in
the locations not filled by the source. In most cases, this is undesirable.

If Target'Size is less than Source'Size, the rightmost bits of the source are ignored.

The bits of the source are used from left to right. In some cases, some of the bits
will be information on array bounds, discriminants, or the like. For example, if a
structured constant is passed as a target to the Unchecked..Ccnversion function, the
constant may contain such information, whereas a variable of the Source type may
not. These extra bits thus would give an undesired result or might raise exceptions.

When the Uncheckedc.Conversion function is instantiated and then used, the actual
types of the values passed to it and the actual types of the target value returned
typically should be the same as those used in the instantiation. Specifically, there
should be no differences because of subtypes, derived types, type conversions, con-
stants, aggregates, and so on. These guidelines can be relaxed if the Source and
Target types are scalars, but they must be followed if the Source or Target types
have discriminants or components that have discriminants.

If there are type mismatch problems, the System.TypecError exception will be
raised when the Uncheckedc.Conversion function is called because the underlying
architectural types used to represent the Source and the Target types are not the
same, even though the types are compatible in an Ada sense. Typically this error
can be avoided by changing the instantiation to use the actual types required when
the conversion is performed.

The following are examples of simple conversions in which the number of bits in the
Source and Target types is the same:
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function Uncheckedc.Conversion
generic function !Lrm. Uncheckedc.Conversion

• Longe.Integer to a record with two Integer fields
• Float to a Long..Integer
• Integer to an array of 32 Booleans
• Record to another record of equal size

Parameters

S : Source;
Specifies the object to be converted to the Target type. There are no restrictions
on the Source type.

return Target;
Returns an object of the Target type that has the same binary representation as
the Source type. This type cannot be an access or task type or contain access or
task types as any of its components.

Errors

The System. Capability..Error exception is raised when the function is called if the
conversion is impossible because the Target type is not legal (is an access or task
type or has components that are access or task types). Note that, for generic
subprograms, elaboration of the generic occurs when the instantiation is called.

If the result of an Unchecked.iConversion function does not meet the constraints of
the Target type, the ConstrainLError exception is raised. This might occur, for
example, if the result of a conversion to a scalar Target type yields a value that
exceeds the range constraints for the Target type or if the length of the source and
target did not match. See Example 2 below for more information.

The System. Assertion..Error exception may be raised if the object resulting from
the conversion has bounds bigger than the Target type allows. See Example 1 below
for more information.

The System.Type..Error exception may be raised when the Unchecked.Xlonversion
function is called if the underlying architectural types used to represent the Source
and the Target types are not the same, even though the types are compatible in
an Ada sense. Typically, this occurs because the actual types used for the source
or the target of the conversion differ from those used in the instantiation of the
UncheckedcConversion function (for example, instantiating using an unconstrained
Target type and using Unchecked.rConversion to assign to a variable whose type is
a constrained subtype of the Target type). This error usually can be avoided by
changing the instantiation to use the actual types required when the conversion is
performed. See Example 2 below for more information.
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function Uncheckedc.Conversion
generic function !Lrm. Unchecked.Donversion

Example 1

The following program shows the use of the LRM-defined Unchecked..Oonvereion
generic and the Uncheckedc.Conversions generic package in converting between a dis-
criminated record and a Boolean array. To illustrate the use of both of the generics,
the Uncheckedc.Conversion function is used to convert between the discriminated
record and the Boolean array. The package generic Unchecked..Conversiona is used
to convert back from the Boolean array to the discriminated record.

with Unchecked_Conversion; -- language-defined function from ILrm
with Unchecked_Conversions; -- package form from !Tools
with String_Utilities, 10, System;
procedure Conversion is

-- define discriminated array
type Vstring (Max_Length : Positive) IS

record
Length : Positive;
Contents: String (1 .. Max_Length);

end record;
define Boolean array

subtype V20 is Vstring (20); -- a constrained subtype
type Bits is array (0 .. 400) of Boolean;
S : V20; -- we will be converting between these two objects
B : Bits;
-- instantiate both generics
function Convertl is new Unchecked_Conversion (V20, Bits);
package Convert2 is new Unchecked_Conversions.Unchecked_Conversion_Package

(Bits, V20);
generIC

type T is private;
procedure Display (ObJect: T);
-- this procedure produces a binary dump of the object
procedure Display (Object : T) is

function Convert_To_Bytes is
new Unchecked_Conversions.Convert_To_Byte_String (Source => T);

procedure Display_Bytes (Value : System.Byte_String) is
Bytes_Output : Natural := 0;

begin
lo.PuLLine ("Object fits in " ~ Natural'lmage (Value'Length) ~

" bytes.");
for I in Value'First .. Value'Last loop

lo.Put (String_Utilities.Number_To_String (Integer (Value (I)),
Base => 16,
Width => 2,
Leading => '0'));

Bytes_Output := Bytes_Output + 1;
if Bytes_Output mod 32 = 0 then

lo.New_Line;
elsif Bytes_Output mod 8 = 0 then

10. Put (" ");
end if;

end loop;
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function Uncheckedc.Conversion
generic function !Lrm. Uncheckedc.Conversion

end Display_Bytes;
begin

lo.Put_Line ("Object size = " & Integer'lmage (Object'5ize) & " bits.");
Displ~y_Bytes (Convert_To_Bytes (Object));
lo.New_Line;

end Display;
procedure Dump IS new Display (V20);
procedure Dump IS new Display (Bits);

instantiate display generic for
each of the two types

begin
S.Length := 15; -- initialize 5
5.Contents (1 .. 15) := "000011112222abc";
-- display initial object
lo.Put_Line ("Initial V5tring object:");
Dump (5);
-- convert and display result using LRM-defined Unchecked_Conversion
-- generIc
10. Put_Line ("Converted bi ts object:");
B := Convertl (5);
Dump (B);
-- now modify the bits in it
lo.PuLLine ("Modified original object:");
B (256) := True; this changes one of the characters
S := Convert2.Convert (B); -- convert bits back into record uSIng

-- Unchecked_Conversions generIc package
Dump (5);
lo.Put_Line (5.Contents (1 .. 15));

end Conversion;

The following shows the output generated by the foregoing example:

Initial V5tring object:
Object size = 351 bits.
Object fits in 44 bytes.
800000140000001E 00000080000001C0 0000000200000028 6060606062626262
64646464C2C4C600 00000000
Converted bits object:
Object size = 401 bits.
Object fits in 51 bytes.
800000140000001E 00000080000001C0 0000000200000028 6060606062626262
64646464C2C4C600 0000000100000028 000000
Modified original object:
Object size = 351 bits.
Object fits in 44 bytes.
800000140000001E 00000080000001C0 0000000200000028 6060606062626262
E4646464C2C4C600 00000001
00001111r222abc
Example 2

The following example illustrates some of the common errors that can occur when
performing unchecked conversions.
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function Uncheckedc.Converaion
generic function !Lrm. Uncheckedc.Conversion

with 10;
with System;
with Unchecked_Conversion;
procedure Conversion_Errors 1S

type 5LType IS range 1
type TLType IS range 1
51 5LType .- 10;
Tl TLType;

10; 4-bi t container
9; 4-bit container

function Convert is new Unchecked_Conversion (51_Type, TI_Type);

type 52_Type IS array (1 .. 64) of Boolean;
type T2_Type IS array (Integer range <» of

Long_Integer;
64-bit container
128-bit container
because of additional
bounds information

52 : 52_Type := (others => True);
T2 : T2_Type (1 .. 1);
function Convert is new Unchecked_Conversion (52_Type, T2_Type);

type Vstring (Max_Length : Positive) is
record

Length : Positive;
Contents: String (1 .. Max_Length);

end record;
subtype V20 is Vstring (20); a constrained subtype
type Bits is array (0 .. 4(0) of Boolean;
53 : V20;
T3 : Bits;
function Convert_To_Bits is new Unchecked_Conversion (V20, Bits);
function Convert_From_Bits is new Unchecked_Conversion (Bits, Vstring);

note that different actual types were used in the instantiations
begin

begin
Tl := Convert (51);

exception
when Constraint_Error =>

10.Put_Line ("First conversion raised Contraint_Error");
end;

this conversion will raise Constraint_Error because the result
-- of the conversion does not meet the constraints of the Target type

begin
T2 := Convert (52);

exception
when System. Assertion_Error =>
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function Unchecked.rConversion
generic function !Lrm. Unchecked.rConversion

lo.Put_Line ("Second conversion raised Assertion_Error");
end'

this conversion will ralse Assertion_Error because the object
resulting from the conversion has bounds bigger than the Target
type allows; in this example, it results from putting alII's
into the bounds information field of an object of an unconstrained
type

53.Length := 15;
53.Contents (1 .. 15) := (others => '
T3 := Convert_To_Bits (53);

, ) .
) ,

begin
S3 := Convert_From_Bits (T3);

exception
when System. Type_Error =>

lo.Put_Line ("Third conversion raised Type_Error");
end;

this conversion will raise the Type_Error exception because the
-- underlying architectural types used to represent the object S3 and
-- the Vstring type are not the same

end Conversion_Errors;

References

package Uncheckedc.Converaions

end Uncheckedc.Conversion;
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package Uncheckeds.Conversions

Package Uncheckedc.Conversions provides functions for converting objects of one
type to objects of another type. It includes generic package Unchecked..Conversion-
_Package, which is functionally equivalent to the Unchecked..Conversion function,
but it is faster and it provides functions for converting to and from byte strings. Note
that, although this package provides faster conversion operations, it will consume
more space in the executing program.

The following examples illustrate uses of the operations in this package and highlight
some of the common errors that can occur.

Example 1

The following program shows the use of the LRM-defined Unchecked..Conversion
generic and the Unchecked..Conversions generic package in converting between a dis-
criminated record and a Boolean array. To illustrate the use of both of the generics,
the UncheckedcConversion function is used to convert between the discriminated
record and the Boolean array. The package generic Uncheckedc.Conversions is used
to convert back from the Boolean array to the discriminated record.

with Unchecked_Conversion; -- language-defined function from ILrm
with Unchecked_Conversions; -- package form from ITools
with String_Utilities, 10, System;
procedure Conversion is

-- define discriminated array
type Vstring (Max_Length : Positive) 1S

record
Length: Positive;
Contents: String (1 .. Max_Length);

end record;
define Boolean array

subtype V20 is Vstring (20); -- a constrained subtype
type Bits is array (0 .. 400) of Boolean;
S : V20; -- we will be converting between these two objects
B : Bits;
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package !Tools. Unchecked..Conversions

-- instantiate both generics
function Convert1 is new Unchecked_Conversion (V20, Bits);
package Convert2 is new Unchecked_Conversions.Unchecked_Conversion_Package

(Bits, V20);
generIc

type T is private;
procedure Display (Object: T);
-- this procedure produces a binary dump of the object
procedure Display (Object : T) is

function Convert_To_Bytes is
new Unchecked_Conversions.Convert_To_Byte_String (Source => T);

procedure Display_Bytes (Value : System.Byte_String) is
Bytes_Output : Natural := 0;

begin
lo.Put_Line (::Object [its in " ~ Natural' Image (Value 'Length) ~

bytes. );
for I in Value'First .. Value'Last loop

lo.Put (String_Utilities.Number_To_String (Integer (Value (I)),
Base => 16,
Width => 2,
Leading => '0'));

Bytes_Output := Bytes_Output + 1;
if Bytes_Output mod 32 = 0 then

lo.New_Line;
elsif Bytes_Output mod 8 = 0 then

10. Put (" ");
end if;

end loop;
Display_Bytes;end

begin
lo.Put_Line ("Object size = " & Integer'lmage (Object'Size) C " bits.");
Display_Bytes (Convert_To_Bytes (Object));
10. New_Line;

end Display;
procedure Dump IS new Display (V20);
procedure Dump is new Display (Bits);

instantiate display generic for
each of the two types
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package !Tools. Unchecked __Conversions

begin
S.Length := 15; -- initialize S
S.Contents (1 .. 15) := "000011112222abc";
-- display initial object
10. Put_Line (" Ini tial VString object:");
Dump (S);
-- convert and display result using LRM-defined Unchecked_Conversion
-- generIc
lo.PuLLine ("Converted bits object:");
8 := Convertl (S);
Dump (8);

-- now modify the bits
10. Put_Line ("Modified
8 (256) := True;
S := Convert2.Convert

in it
original object:");
this changes one of the characters

(8); convert bits back into record
-- Unchecked_Conversions generIC

uSIng
package

Dump (S);
lo.PuLLine (S.Contents (1 .. 15));

end Conversion;

The following shows the output generated by the foregoing example:

Initial VString object:
Object size = 351 bits.
Object fits in 44 bytes.
800000140000001E 00000080000001C0 0000000200000028 6060606062626262
64646464C2C4C600 00000000
Converted bits object:
Object size = 401 bits.
Object fits in 51 bytes.
800000140000001E 00000080000001C0 0000000200000028 6060606062626262
64646464C2C4C600 0000000100000028 000000
Modified original object:
Object size = 351 bits.
Object fits in 44 bytes.
800000140000001E 00000080000001C0 0000000200000028 6060606062626262
E4646464C2C4C600 00000001
00001111r222abc
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package !Tools.Uncheckedc.Oonversions

Example 2

The following example illustrates some of the common errors that can occur when
performing unchecked conversions.

with 10;
with System;
with Unchecked_Conversions;
procedure Conversions_Errors 1S

type 5LType is range 1 10;
type Tl_Type is range 1 .. 9;
51 : 51_Type := 10;
T1 : TLType;

4-bit container
4-bit container

package Convertl is new Unchecked_Conversions.Unchecked_Conversion_Package
(51_Type, Tl_Type);

type 52_Type IS array (1 .. 64) of Boolean;
t!:J>eTLType IS array (Integer range <> of

Long_Integer;
64-bit container
128-bit container
because of additional
bounds information

52 : 52_Type := (others => True);
T2 : T2_ Type (1 .. 1);
package Convert2 is new Unchecked_Conversions.Unchecked_Conversion_Package

(52_Type, T2_Type);

type Vstring (Max_Length : Positive) IS
record

Length : Positive;
Contents: 5tring (1 Max_Length);

end record;
subtype V20 is Vstring (20); -- a constrained subtype
53 : V20;
function Convert_To_Bytes IS

new Unchecked_Conversions.Convert_To_Byte_5tring (V20);
function Convert_From_Bytes is

new Unchecked_Conversions.Convert_From_Byte_5tring (Vstring);
-- note that different actual types were used in the instantiations
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package !Tools. UncheckedcConversions

begin
begin

T1 := Convert1.Convert (51);
exception

when Constraint_Error =>
lo.Put_Llne ("First conversion raised Contraint_Error");

end;
this conversion will raise Constraint_Error because the result

-- of the conversion does not meet the constraints of the Target type

begin
T2 := Convert2.Convert (52);

exception
when 5ystem. Assertion_Error =>

lo.Put_Line ("5econd conversion raised Assertion_Error");
end;

this conversion will raise Assertion_Error because the object
resulting from the conversion has bounds bigger than the Target
type allows; in this example, it results from putting all l's
into the bounds information field of an object of an unconstraIned
type

53.Length := 15;
53.Contents (1 .. 15) := (others =>' ');
declare

T3 : constant 5ystem.Byte_5tring .- Convert_To_Bytes (53);
begin

53 := Convert_From_Bytes (T3);
exception

when 5ystem.Type_Error =>
lo.Put_Line ("ThIrd conversion raised Type_Error");

end;
this conversion will raIse the Type_Error exception because the
underlying architectural types used to represent the object S3 and

-- the Vstring type are not the same

end Conversions_Errors;
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generic package Unchecked_Conversion_Package

Generic package Uncheckedc.Conversionc.Package provides a function for convert-
ing objects of one type to objects of another type. This function is functionally
equivalent to the UncheckedcConversion function, but it is faster.

Its formal parameter list is:

generIc
type Source is limited private;
type Target is limited private;

package Unchecked_Conversion_Package is
function Convert (S : Source) return Target;

end Unchecked_Conversion_Package;

The Source type is the type of the source object bit pattern to be converted to the
Target type.

The Target type cannot be an access or task type or contain access or task types as
any of its components. If these conditions are not met, the System. Capablllty..Error
exception is raised when the instantiation is elaborated.
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function Convert
package !Tools. UncheckedcConversions. Unchecked..ConversioncPaclage

function Convert

function Convert (S Source) return Target;

Description

Returns the bit pattern for the source as an object of the Target type.

The type of the target cannot be an access or task type or contain access or
task types as any of its components. IT these conditions are not met, the Sys-
tem.Capabllity..Error exception is raised when the instantiation of Unchecked..Con-
versions.Package is elaborated.

The binary representations of the source and target are left-justified. Thus, the
leftmost bit of the source object becomes the leftmost bit of the target object. If
Target'Size is greater than Source'Size, the target object contains undefined bits in
the locations not filled by the source. In most cases, this is undesirable.

If Target'Size is less than Source'Size, the rightmost bits of the source are ignored.

The bits of the source are used from left to right. In some cases, some of the bits
will be information on array bounds, discriminants, or the like. For example, if a
structured constant is passed as a target to the Convert function, the constant may
contain such information, whereas a variable of the Source type may not. These
extra bits thus would give an undesired result or might raise exceptions.

When package Uncheckedc.Convereion..Package is instantiated and then used, the
actual types of the values passed to it and the actual types of the target value
returned typically should be the same as those used in the instantiation. Specifically,
there should be no differences because of subtypes, derived types, type conversions,
constants, aggregates, and so on. These guidelines can be relaxed if the Source and
Target types are scalars, but they must be followed if the Source or Target types
have discriminants or components that have discriminants.

If there are type mismatch problems, the Syetem.Type..Error exception will be
raised when the Convert function is called because the underlying architectural
types used to represent the Source and the Target types are not the same, even
though the types are compatible in an Ada sense. Typically this error can be
avoided by changing the instantiation to use the actual types required when the
conversion is performed.

The following are examples of simple conversions in which the number of bits in the
Source and Target types is the same:
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function Convert
package !Tools. Uncheckedc.Oonverslons. Unchecked..Conversionc.Package

• Long..Integer to a record with two Integer fields
• Float to a Long..Integer
• Integer to an array of 32 Booleans
• Record to another record of equal size

Parameters

S : Source;
Specifies the object to be converted to the Target type. There are no restrictions
on the Source type.

return Target;

Returns an object of the Target type that has the same binary representation as
the Source type. This type cannot be an access or task type or contain access or
task types as any of its components.

Errors

The System. Capability..Error exception is raised on elaboration of the instantia-
tion of the Uncheckedc.Conversions generic package if the conversion is impossible
because the Target type is not legal (is an access or task type or has components
that are access or task types).

If the result of a conversion does not meet the constraints of the Target type, the
ConstrainLError exception is raised. This might occur, for example, if the result of
a conversion to a scalar Target type yields a value that exceeds the range constraints
for the Target type or if the length of the source and target did not match. See
Example 2 in the package introduction for more information.

The System. Assertionc.Error exception may be raised if the object resulting from
the conversion has bounds bigger than the Target type allows. See Example 1 in
the package introduction for more information.

The System. Typec.Error exception may be raised when the Convert function is
called if the underlying architectural types used to represent the Source and the
Target types are not the same, even though the types are compatible in an Ada
sense. Typically, this occurs because the actual types used for the source or the
target of the conversion differ from those used in the instantiation of package
Unchecked.cConverslonc Package (for example, instantiating using an unconstrained
Target type and using Convert to assign to a variable whose type is a constrained
subtype of the Target type). This error usually can be avoided by changing the
instantiation to use the actual types required when the conversion is performed.
See Example 2 in the package introduction for more information.
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function Convert
package !Tools.UncheckedcConversions. Unchecked.Donversionc.Paclage

Example

Refer to the two examples of the use of this function in the package introduction.

References

function Convert_From-Byte_String

function Convert., To_Byte_String

function Unchecked..Conversion
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generic formal type Source
package !Tools.UncheckedcConversions. Uncheckedc.Oonversionc.Package

generic formal type Source

t~pe Source is limited private;

Description

Defines the type of object whose bits are to be converted to the Target type.

When package Uncheckedc.Conversion..Package is instantiated and then used, the
actual types of the source values passed to the Convert function and the actual
types of the target value returned typically should be the same as those used in
the instantiation. Specifically, there should be no differences because of subtypes,
derived types, type conversions, constants, aggregates, and so on. These guidelines
can be relaxed if the Source and Target types are scalars, but they must be fol-
lowed if the Source or Target types have discriminants or components that have
discriminants.

If there are type mismatch problems, the System.Typec.Error exception will be
raised when the Convert function is called because the underlying architectural
types used to represent the Source and the Target types are not the same, even
though the types are compatible in an Ada sense. This error usually can be avoided
by changing the instantiation to use the actual types required when the conversion
is performed.
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generic formal type Target
package !Tools. Uncheckedc.Converaions. Uncheckedc.ConversioncPackage

generic formal type Target

t~pe Target is limited private;

Description

Defines the type of object to which the bits of the Source type are to be converted.

The type of the target cannot be an access or task type or contain access or task
types as any of its components. If these conditions are not met, the System.Capa-
bility..Error exception is raised when the instantiation of package Uncheckeds.Con-
versions.Package is elaborated.

When package Uncheckedc.Conversionc.Package is instantiated and then the Con-
vert function is used, the actual types of the source values passed to it and the
actual types of the target value returned typically should be the same as those
used in the instantiation. Specifically, there should be no differences because of
subtypes, derived types, type conversions, constants, aggregates, and so on. These
guidelines can be relaxed if the Source and Target types are scalars, but they must
be followed if the Source or Target types have discriminants or components that
have discriminants.

If there are type mismatch problems, the System.Type..Error exception will be
raised when the Convert function is called because the underlying architectural
types used to represent the Source and the Target types are not the same, even
though the types are compatible in an Ada sense. This error usually can be avoided
by changing the instantiation to use the actual types required when the conversion
is performed.

end Uncheckedc.Conversioru.Package;
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generic function Convertc.Fromc.Byte..String

The Convert..From..Byte.Btring generic function converts byte strings to objects
of a given type.

Its formal parameter list is:

generlc
type Target is limited private;

function Convert_From_Byte_String (5 : System.Byte_5tring) return Target;
The Target type is the type to which the target object bit pattern is to be converted.
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function Convertc.Fromc.Byte..Strtng
package !Tools. Unchecked.Xlonversions

function Convertc.From..Bytec.String

function Convert_From_Byte_5tring (5 5ystem.Byte_5tring) return Target;

Description

Returns the bit pattern for the byte string as an object of the Target type.

The byte string should have been produced by a call to an instantiation of the
Convert., To_Byte_String generic function.

The type of the target cannot be an access or task type or contain access or task
types as any of its components. If these conditions are not met, the System.Capa-
bilityc.Error exception is raised when the instantiation is elaborated-specifically,
when the conversion function is called.

The binary representations of the byte string and the target are left-justified. Thus,
the leftmost bit of the byte string becomes the leftmost bit of the target object. If
Target'Sise is greater than the length of the byte string, the target object contains
undefined bits in the locations not filled by the byte string. In most cases, this is
undesirable.

If Target'Size is less than the length of the byte string, the rightmost bits of the
byte string are ignored.

The bits of the byte string are used from left to right. In some cases, some of the
bits will be information on array bounds, discriminants, or the like. These extra
bits must be preserved to avoid undesired results or exceptions.

When the Convert..Fromc Bytec String function is instantiated and then used, the
actual types of the values that are first converted to byte strings using the Con-
verL To_Byte_String generic function and the actual types of the target value
returned typically should be the same as those used in the target instantiation.
Specifically, there should be no differences because of subtypes, derived types, type
conversions, constants, aggregates, and so on. These guidelines can be relaxed if the
original Source and Target types are scalars, but they must be followed if the original
Source or Target types have discriminants or components that have discriminants.

If there are type mismatch problems, the System.Type..Error exception will be
raised when the Convert..From.Byte.Strlng function is called because the under-
lying architectural types used to represent the original source and the Target types
are not the same, even though the types are compatible in an Ada sense. This
error usually can be avoided by changing the instantiation to use the actual types
required when the conversion is performed.
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function Convert..Fromc.Bytec.String
package !Tools. Unchecked..Conversions

Parameters

5 : System.Byte_String;
Specifies the byte string from which to create the target. The byte string should
have been produced by a call to an instantiation of the ConverL 'Io..Byte.Btring
generic function.

return Target;
Returns an object of the Target type that has the same binary representation as
the byte string. This type cannot be an access or task type or contain access or
task types as any of its components.

Errors

The System.Capability..Error exception is raised on elaboration of the generic if
the conversion is impossible because the Target type is not legal (is an access or
task type or has components that are access or task types). Note that, for generic
subprograms, elaboration of the generic occurs when the instantiation is called.

If the result of a conversion does not meet the constraints of the Target type,
the ConstrainLError exception is raised. This might occur, for example, if the
result of a conversion to a scalar Target type yields a value that exceeds the range
constraints for the Target type. See Example 2 in the package introduction for more
information.

The System. Assertionc.Error exception may be raised if the object resulting from
the conversion has bounds bigger than the Target type allows. See Example 1 in
the package introduction for more information.

The System.Type..Error exception may be raised when the Convert..Fromc.Byte-
_String function is called if the underlying architectural types used to represent
the original Source and Target types are not the same, even though the types
are compatible in an Ada sense. Typically, this occurs because the actual types
used for the source or the target of the conversion differ from those used in the
instantiation of the ConverL 'Io..Bytec.String or the Convert..Fromc.Bytec.String
functions (for example, instantiating using an unconstrained Target type and using
ConverLFrom_Byte_String to assign to a variable whose type is a constrained
subtype of the Target type). This error usually can be avoided by changing the
instantiation to use the actual types required when the conversion is performed.
See Example 2 in the package introduction for more information.
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function Convert..From.Byre.Btring
package !Tools.Unchecked.Donversiona

Example

Refer to the two examples of the use of this function in the package introduction.

References

function Convert-To_Byte_String

function Unchecked., Conversion

function Uncheckedc.Convereion..Package. Convert
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generic formal type Target
package !Tools. Unchecked., Conversions

generic formal type Target

t~pe Target is limited private;

Description

Defines the type of object to which the bits of the byte string are to be converted.

The type of the target cannot be an access or task type or contain access or task
types as any of its components. If these conditions are not met, the System.Capa-
bility _Error exception is raised when the instantiation is elaborated-specifically,
when the conversion function is called.

When the Convert., 'Tc..Bytec.String and Convert..FromcBytec.String functions are
instantiated and then used, the actual types of the source values passed to Convert-
_Tcc.Bytc..String and the actual types of the target value returned from Convert-
_From_Byte_String typically should be the same as those used in the instantiation.
Specifically, there should be no differences because of subtypes, derived types, type
conversions, constants, aggregates, and so on. These guidelines can be relaxed if
the Source and Target types are scalars, but they must be followed if the Source or
Target types have discriminants or components that have discriminants.

If there are type mismatch problems, the System.Type..Error exception will be
raised when the Convertc.Fromc.Byte..String function is called because the under-
lying architectural types used to represent the Source and the Target types are not
the same, even though the types are compatible in an Ada sense. This error usually
can be avoided by changing the instantiation to use the actual types required when
the conversion is performed.
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generic function Convert., Tu..Bytec.String

The Convert.,To_Byte_String generic function converts objects of one type to byte
strings.

Its formal parameter list is:

generic
type Source is limited private;

function Convert_To_Byte_String (S : Source) return System.Byte_String;
The Source type is the type of the source object bit pattern to be converted to a
byte string.
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function ConverL 'Io..Bytec.Strlng
package !Tools. Unchecked..Conversione

function Convert., TocBytec.String

Source) return System.Byte_String;

Description

Returns the bit pattern for the source as a byte string.

The byte string can then be converted back using the Convertc.Fromc.Bytc..String
function.

The binary representations of the source and the byte string are left-justified. Thus,
the leftmost bit of the source object becomes the leftmost bit of the byte string. The
byte string length may include additional undefined bits to pad the source object
bits to a byte boundary.

The bits of the source are used from left to right. In some cases, some of the bits
will be information on array bounds, discriminants, or the like. These extra bits
must be preserved to avoid undesired results or exceptions.

When the ConverL Toc.Byte..String function is instantiated and then used, the ac-
tual types of the values passed to it and the actual types of the target value returned
from instantiations of Converf..Fromc.Bytec.String typically should be the same as
those used in the source instantiation. Specifically, there should be no differences
because of subtypes, derived types, type conversions, constants, aggregates, and so
on. These guidelines can be relaxed if the Source and Target types are scalars, but
they must be followed if the Source or Target types have discriminants or compo-
nents that have discriminants.

If there are type mismatch problems, the System.Typec.Error exception will be
raised when the Converf..Fromc Bytec.String function is called because the under-
lying architectural types used to represent the Source and the Target types are not
the same, even though the types are compatible in an Ada sense. This error usually
can be avoided by changing the instantiation to use the actual types required when
the conversion is performed.

Parameters

S : Source;
Specifies the object to be converted to a byte string. There are no restrictions on
the Source type.
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function ConverL 'Io..Bytec.String
package !Tools. Unchecked..Converaions

return System.Byte_String;
Returns the binary representation of the source as a byte string. Thus, the leftmost
bit of the source object becomes the leftmost bit of the byte string. The byte string
length may include additional undefined bits to pad the source object bits to a byte
boundary.

Example

Refer to the two examples of the use of this function in the package introduction.

References

function Convertc.Frorru.Byte..String

function Uncheckedc Conversion

function Unchecked_Conversion_Package.Convert
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generic formal type Source
package !Tools.Uncheckedc.Conversions

generic formal type Source

t~pe Source IS limited private;

Description

Defines the type of object whose bits are to be converted to a byte string.

When the ConverL To..Byte.Btring function is instantiated and then used, the
actual types of the source values passed to it and the actual types of the target
value returned from instantiations of Convertc.From..Bytec.String typically should
be the same as those used in the source instantiation. Specifically, there should
be no differences because of subtypes, derived types, type conversions, constants,
aggregates, and so on. These guidelines can be relaxed if the Source and Target
types are scalars, but they must be followed if the Source or Target types have
discriminants or components that have discriminants.

If there are type mismatch problems, the System.Type..Error exception will be
raised when the Convertc.FromcByte.Btring function is called because the under-
lying architectural types used to represent the Source and the Target types are not
the same, even though the types are compatible in an Ada sense. This error usually
can be avoided by changing the instantiation to use the actual types required when
the conversion is performed.

end Uncheckedc.Conversions;
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generic procedure Unchecked..Deallocation

The UncheckedcDeallocatlon generic procedure is used to perform unchecked stor-
age deallocation for the designated objects of access types. Unchecked deallocation
is allowed only for types that are not tasks or do not contain tasks or pointers to
tasks as any of their components. The Allows..Deallocatlon generic function can be
used to determine whether deallocation can be performed on a particular type.

The formal parameters to the generic procedure are:

generIC
type Object is limited private;
type Name is access Object;

procedure Unchecked_Deallocation (X : in out Name);

The Object type is the type of the object for which storage is to be reclaimed. The
Name type is an access type that points to objects of the Object type.

For space to be reclaimed, deallocation must be enabled, which can be done by us-
ing the Enable..Deallocatlon library switch or the Enablc..Deallocation (X) pragma,
where X is the name of the access type for which you want to reclaim storage. Us-
ing the library switch enables deallocation for all access types (except those for
which deallocation is not supported). Since deallocation adds to the space required
for each allocated object, the switch or the pragma should not be used unless you
intend to use deallocation. This switch is provided for users who have uploaded
code from another type of system and do not want to go back and explicitly add
the pragma to each of the access types in the uploaded code. If the library switch
is enabled, and you do not want to use deallocation for an access type, you can
use the DisablecDeallocatlon (X) pragma, where X is the type for which dealloca-
tion should be disabled. A call to an instantiation of Unchecked..De allocation will
have no effect if the designated type is or contains a task. A call to an instantia-
tion of UncheckedcDe allocation will perform deallocation only on a type that has
had deallocation enabled with the pragma or the switch. The pragma will enable
deallocation only if it is applied to an access type (not subtype or derived types).
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generic procedure !Lrm. UncheckedcDeallocatlon

Unchecked Dealleeatlon: RIOOO

An access base type can be identified as allowing deallocation (with certain restric-
tions enumerated later). Each element in a collection for such a type contains some
overhead to maintain a free list of deallocated elements, currently twice the size of
a pointer (usually 24 bits). When allocating in such a collection, the microcode
scans the free list for the first deallocated element that is at least as large as the
new element (first fit). If no such deallocated element is found, allocation is per-
formed by extending the top of the collection as usual. No coalescing of adjacent
deallocated elements occurs; however, any space remaining after the allocation of a
new element that exceeds the space required for overhead will be added to the free
list.

At the source level, the Enable..Deallocation pragma is used to indicate that a
collection will allow deallocation. As described above, the pragma takes the name
of an access type as an argument; if the type name is that of a derived type, then
the effect of the pragma is the same as that of the pragma with the argument
being the parent type. The designated type of the access type cannot contain tasks
or segmented heap pointers (or pointers to such types). Any use of unchecked
deallocation on an access type to which the pragma has not been applied will have
no effect on the corresponding collection.

Example 1

This generic and the pragma are provided for users who want to use deallocation
while developing new code. The following example shows how this generic and
pragma might be used. T is the access type for which deallocation is enabled.

type T is access Integer; -- declare access type T
pragma Enable_Deallocation (T); -- enable deallocation for type T
procedure Free is new Unchecked_Deallocation (Object => Integer, Name => T);

instantiate the generic for
type T

X : T "- new Integer; declare X to be type T and allocate a new
object

Free (X); use deal location to free space

If deallocation is performed on either a legal or an illegal object (access to task
types), it sets the value of that object to null. If the object is legal, the space will
be reclaimed.
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generic procedure Il.rm.Uncheckedc.Deallocation

Example 2

The Enable..Deallocation pragma can be applied to the generic formal access type,
if desired, to suggest that all instantiations should provide an access type for which
deallocation is enabled (warnings are produced for instantiations that do not), as
shown in the following example:

generIc
type T is private;
type P is access T;
pragma Enable_Deallocation (P);

package G is

end G:
with G;
package X is

type TI is new Integer;
type PI is access TI;
pragma Enable_Deallocation (PI);
package Y is new G (TI, PI);

instantiate the generic by
providing an access type PI
for which deal location is enabled
by the pragma on G's formal P

end X;

If X did not contain the EnablecDeallocation pragma or if the library switch was
not set in its containing library, unit X would generate errors when it was promoted.
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generic formal type Name
generic procedure !Lrm.Unchecked..Deallocation

generic formal type Name

type Name is access Object;

Description

Defines the pointer to the object on which deallocation will be performed.

Deallocation is allowed only for types that are not tasks or do not contain tasks or
pointers to tasks as any of their components.

Restrictions

Deallocation is not currently supported for types that contain segmented heap point-
ers. Many of the types defined by the Environment contain segmented heap pointers
and thus cannot be deallocated. Such pointers are not intended for use in applica-
tion programs and should be used only by Rational technical representatives.
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generic formal type Object
generic procedure !Lrm. Uncheckedc.Deallocation

generic formal type Object

t~pe Object is limited private;

Description

Defines the type of object on which deallocation will performed.

Deallocation is allowed only for types that are not tasks or do not contain tasks or
pointers to tasks as any of their components.

Restrictions

Deallocation is not currently supported for types that contain segmented heap point-
ers. Many of the types defined by the Environment contain segmented heap pointers
and thus cannot be deallocated. Such pointers are not intended for use in applica-
tion programs and should be used only by Rational technical representatives.
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procedure Uncheckedc.Deallocation
generic procedure !Lrm.Unchecked_Deallocation

procedure Uncheckedc.Deallocation

procedure Unchecked_Deal location (X in out Name);

Description

Reclaims the storage associated with the object designated by the access value X,
if possible.

Deallocation is allowed only for types that are not tasks or do not contain tasks
or pointers to tasks as any of their components. The Allowsc.Deallocation generic
function can be used to determine whether deallocation can be performed on a
particular type.

After the storage for X is reclaimed, X is set to null. If X is null before the call to
the Unchecked..Deallocation procedure, the call has no effect. If the Name type did
not have deallocation enabled, this call has no effect other than setting X to null.

Parameters

X : in out Name;
Specifies the access value that designates the object for which storage IS to be
reclaimed. X is set to null upon return.

Restrictions

Deallocation is not currently supported for types that contain segmented heap point-
ers. Many of the types defined by the Environment contain segmented heap pointers
and thus cannot be deallocated. Such pointers are not intended for use in applica-
tion programs and should be used only by Rational technical representatives.
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procedure UncheckedcDe allocation
generic procedure !Lrm. Uncbecked..Deallocation

Errors

Note that both the Disable..Deallocation and Enable..Deallocation pragmas should
not be used on the same type. If both are used, a warning message appears when
the unit is promoted. The same type of warning message is issued if deallocation
is enabled on a task type or a type that contains tasks or pointers to tasks. If the
unit is semanticized and it contains other semantic errors, the error is underlined
along with the other semantic errors. If the unit is semanticized and it contains no
other errors, the error is not underlined.

References

generic function AllowscDeallocatlon

LM, package Switches

Reference Manual for the Ada Programming Language, Appendix F for the RIOOO
Target, "Pragmas"

end Uncheckedc.Deallocation;
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Index

This index contains entries for each unit and its declarations as well as definitions, topical
cross-references, exceptions raised, errors, enumerations, pragmas, switches, and the like.
The entries for each unit are arranged alphabetically by simple name. An italic page
number indicates the primary reference for an entry.

+ function
Calendar.s-
Time_ Utilities.+

- function
Calendar.-
Tlme., Utilities.-

< function
Calendar.< . .

· . PT-8
PT-176

· FT-8
PT-177

· . FT-8

< generic formal function
Tablec Sortc.Generic. <

<= function
Calendar.<=

· PT-170

· . FT-8

= (equal)
SlmplecStesus.Equa! function

> function
Calendar.'> .

PT-135

· FT-8

>= function
Calendar.>= · PT-8

A
A.M

Time_Utilities.SUIl-Positions type

Ada enumeration
'I'imec.Utilities.Date..Format type
Time_ Utilities. 'I'imec.Format type

PT-202

PT-180
PT-204
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add, see Push

add entry, see Define

Add procedure
Queue..Generic.Add
Set-Generic.Add . .

· PI'-96
· PI'-112

address
System.NulLAddress constant

Address type
System.Address . . . . . . . . . . .

PT-166

· PI'-164

Allowa..Deallocation function
Allows_Deallocation.Allows_Deallocation · . PI'-2

· . PI'-1
PT-241
PT-246

Allows .Deallocation generic function
UncheckedcDeallocation generic procedure
UncheckedcDeallocation procedure . . . .

array
Table_Sort-Generic.Element-Array generic formal type

Ascii package
Standard. Ascii . . . .

PT-172

· PT-161

Assertioru.Error exception
System. Assertion_Error. . . . . . . . . . . . . . . . . .

UncheckedcConversion. Uncheckedc Oonversion function
Unchecked_Conversions.Convert-From_Byte_String function
UncheckedcOonvereions. Uncheckedc.Oonverslon..Pack age. Convert function

· PI'-164
PT-213
PT-233
PT-227

B

beginning, see First

Bit constant
System.Bit

Boolean type
Standard. Boolean

· PI'-164

· PI'-161

Both enumeration
'I'lmec Utllitlee.Image..Oontente type PT-192

byte
convert from byte string

Unchecked_Conversions.Convert-FroIIl-Byte_String function . . . .
UncheckedcOonverslons. Convert_F rOIIl-Byte_String generic function

convert to byte string
UncheckecL Conversions. Convert- T o_Byte_S tring function . . . .
UncheckecLConversions.Convert_ To_Byte_String generic function

Byte type
System.Byte. . . . . . . . . . . . . . . . . . . . . . . . . .

PT-232
PT-231

PT-238
PT-237

· PI'-164
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Byte..Size constant
System.Byte..Slse

Byte..String type
Sys tem.Byte..S tring

· PI'-16-4

· PI'-16-4

c
Calendar package . . . . . · . PI'-5

Capability _Error exception
System. Oapablllty..Error . . . . . . . . . . . .

Unchecked..Conversion generic function . . . .
Unchecked..Oonversion. Target generic formal type
Unchecked..Converslon. Unchecked..Conversion function
Unchecked_Conversions.ConverLFrom_Byte_String function
UncheckedcOonveraions. Target generic formal type . . . .
Uncheckedc.Oonversions. Uncheckedc.Converaion..Pack age generic package
Unchecked., Conversions. Unchecked., Conversion..Pack age. Convert

function PT-226, PT-227
Unchecked., Conversions. Unchecked.DonversloncPack age. Target

generic formal type. . . . . . . . . . . . . . . . . .

· PI'-16-4
PT-209
PT-211

PT-212, PT-213
PT-232, PT-233

PT-235
PT-225

PT-230

car, lee First

Cardinality function
ConcurrenLMap_Generic.Cardinality
Mep..Generic.Oardinality . . . . .

cdr, lee Rest

Character type
Standard. Character

PI'-10
PI'-68

· PI'-161

class
Slmplec.Status. Conditionc.Olass type

clear, let! Make..Empty

Clock function
Calendar. Clock

PT-130

· . PI'-6

collating sequence
Table..Sortc.Generic.s; generic formal function PT-170

collections, let! Allowa..Deallocation, Unchecked-Deallocation

compare, lee Equal

comparison
Tablec.Sort..Ceneric.e; generic formal function . . . . . . . . . . . .. PT-170

complete, let! Done

Concurrent..Mapc.Generic generic package . . . . . . . . . . . . . . . . . . PI'-g

RATIONAL 7/1/87 PT-251



condition
Slmple..Status. Oreatec.Condition procedure . .
Simple_Status.Create_ConditioIl-Name function

condition handling
Simple..Statue package . . . . . . . . . . . . . . . . . . . .

Condition type
SlmplecBtatus. Condi tion

Oondltlon..Class type
Slmple.Btatus.Conditlon..Olase

Conditione Name type
Simple.Btatus.Oonditionc.Name

PT-132
PT-133

PT-127

PT-127, PI'-129

. PI'-190

. PI'-191

coos, lee Make

ConatraintcError exception
Ooncurrentc.MapcGeneric generic package

Cardinality function
Copy procedure .
Define procedure
Eval function .
Find procedure .
Init procedure
Is_Empty function
Make_Empty procedure
Undefine procedure . .

Listc.Generic generic package
First function
Rest function . . .
Set_First procedure
Set_Itest procedure

Mapc.Generic generic package
Cardinality function
Copy procedure .
Define procedure
Eval function .
Find procedure .
Init procedure
Is_Empty function
Make..Empty procedure
Undefine procedure . .

Queue..Generic generic package
Delete procedure
First function .....

Set-Generic generic package .
Stackc.Generic generic package

Next procedure . . . .
Value function . . . .

Standard. Cons traint_Error

PT-9
PT-I0
PT-l1
PT-12
PT-15
PT-17
PT-19
PT-22
PT-25
PT-33
PT-49
PT-52
PT-63
PT-64
PT-65
PT-67
PT-68
PT-69
PT-70
PT-73
PT-75
PT-77
PT-80
PT-83
PT-91
PT-95
PT-98

PT-lOl
PT-l11

PT-153
PT-159

. PI'-161

PT-252 7/1/87 RATIONAL



Constraint-Error exception, continued
Time_Utilities package . . . . .

Value function . . . . . . .
UncheckecLConversion generic function

UncheckecLConversion function . .
Unchecked..Oonveraions package

Convertc.Fromc.Byte..String function
UncheckedcConversions. Uncheckedc.Converslonc.Pack age generic package

Convert function . . . . . . . . . . . . . . . . . . . . . . .

contents
Time_ Utllltles.Image..Oontents type

conversion
between different data types

Uncheckedc.Converaion generic function . . . . . . .
Unchecked., Conversion. UncheckecL Conversion function
UncheckecLConversions package .
Unchecked_Conversions.UncheckecLConversion_Pack age generic package
UncheckecLConversions.UncheckecLConversion_Pack age.Convert function

from byte string
UncheckecLConversions.Convert_From_Byte_String function . . . .
Unchecked_Conversions.Convert_From_Byte_String generic function

to byte string
UncheckecLConversions.Convert_ 'I'oc.Byte..Strlng function . . . .
UncheckecL Conversions. Convert., T o_Byte_String generic function

conversion, lee aiM Image functions for types of particular interest,
Value functions for types of particular interest

Convert function
'I'ime..Utilitles.Oonvert . . . . . . . . . . . . . . . . . .
Unchecked., Conversions. Unchecked., ConversioncPack age.Convert

Convertc.FromcByte..String function
UncheckecLConversions.Convert-From_Byte_String

Convert., To_Byte_String function
Source generic formal type . . . . .
Target generic formal type . . . . .

Convertc.From..Bytec.String generic function
UncheckecLConversions. ConverLF rom..BytecString . . . . . . . . . .

ConverL Time function
Time., Utilities.Convert- Time

Convert., To_Byte_String function
Uncheckedc.Conversions. Convert- To_Byte_String

Source generic formal type . . . .
Target generic formal type . . . . . . . . .

Convert- TocByte..String generic function
Unchecked., Conversions. Convert- T o_Byte_String

ConverLFroIIl-Byte_String function ....
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PT-205

PT-213

PT-233

PT-227

PT-192

PT-209
PT-212
PT-219
PT-225
PT-226

PT-232
PT-231

PT-238
PT-237

· PT-178
· PT-226

· PT-232
PT-238
PT-240
PT-235

· PT-291

· PT-179

· PT-238
PT-240
PT-235

· PT-297
PT-232
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Copy procedure
Ooncurrentc.Mapc.Generic. Copy
Map..Generlc.Oopy .
Queue., Generic. Copy
Sen..Generlc. Copy
Stack., Generic. Copy

count
Tlmec.Ufilitles.Dayc.Oount type

count, se« also Cardinality

create entry, see Define

Createc.Condition procedure
Simple..Statue. Oreate..Condltion

Createc.Oonditionc.N ame function
Slmple..Status. Oreate., Condition..N ame

PJ'-11
PJ'-69
PJ'-97

· PJ'-113
· PJ'-LU

PT-182

· PJ'-132

· PJ'-133

o
data

conversion between different types
UncheckedcConveraion generic function . . . . . . .
Unchecked., Conversion. Unchecked., Conversion function
Uncheckedc Conversions package .
Unchecked.rOonversions. UncheckedcConversionc.Pack age generic package
Unchecked., Conversions. Unchecked., Conversionc.Pack age. Convert function

conversion from byte string
Unchecked., Convers ions. Convert-F rorru.Byta..S tring funct ion . . . .
UncheckedcConverslons. Converr..F rom..Bytec.String generic function

conversion to byte string
Uncheckedc.Converaions. Convert., To_Byte_String function . . . .
Uncheckedc.Converslons. Convert- To_Byte_String generic function

Date..Format type
Time_ Utilitles.Datec.Format . . . .

PT-209
PT-212
PT-219
PT-225
PT-226

PT-232
PT-231

PT-238
PT-237

· PJ'-180

Dete..Only enumeration
'I'ime., Urllities.Imagec.Contents type

Day constant
Tlme., Utilities.Day

PT-192

· PJ'-181

Day function
Calendar.Day · . PJ'-6

Day_Count type
Time_ Utilities.Day _Count

Day..Duration subtype
Calendar.Day..Duration . .

Day _Month_ Year enumeration
Time., Utilitles.Datec.Format type

· PJ'-182

· . PJ'-6

PT-180
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Day _Number subtype
Calendar.Day _Number

Day_OL Week function
Time_ Utilities.Day _OL Week

Days type
Time., Utilities.Days

· . PI'-6

· PI'-189

· PI'-184

deallocation
Allows_Deallocation generic function . . . . . .
Allows_Deallocation.Allows_Deallocation function
UncheckecLDeallocation generic procedure
UncheckecLDeallocation.UncheckecLDeallocation procedure

Define procedure
Concurrenr..Map., Generic.Define
Map..Generic.Deflne ....

Delete procedure
Queue., Generic.Delete
Set_Generic.Delete . .

PT-l
PT-2

PT-241
PT-246

PI'-1£
PI'-70

PI'-98
· PI'-114

delta
System.Fine..Delta constant

difference
Calendar.- function

PT-165

PT-8

digits
System.Max..Digits constant PT-165

Dlsable..Deallocation pragma
Unchecked..De allocation generic procedure . . . . .
UncheckedcDe allocation. Unchecked.iDe allocation procedure

Display.iMessage function
SimplecStatus.Display _Message

domain type . . . . . . . . . .

Domain., Type generic formal type
ConcurrenLMap_Generic.Domain_ Type
Map_Generic.Domain_ Type . . . . . .

Done function
Concurrentc.Mapc.Generic.Done

Init procedure
Iterator type .
Next procedure

LisLGeneric.Done
Init procedure
Iterator type .
Next procedure

PT-241
PT-247

· PI'-194

PT-9, PT--67

PI'-19
PI'-71

PI'-14
PT-19
PT-24
PT-28
PI'-50
PT-54
PT-57
PT--61
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Done function, continued
Map..Geaeric.Done

Init procedure
Iterator type .
Next procedure

Queue_ Generic.Done
Init procedure
Iterator type .
Next procedure

Set-Generic. Done
Init procedure
Iterator type .
Next procedure

Stack_Generic.Done
Init procedure
Iterator type .
Next procedure

duplicate, lee Copy

duration
Oalendar.Dey..Duration subtype . . . . . . . . . . . . . . . . . . .

Duration type
Standard.Duration . . . . . .

Calendar. 'I'imecError exception
Image function .
Interval type . . . . . .

Durationc.Unti! function
Time_ Utilities. Duration., Until

Durationc.Untilc.Next function
Time., Utilities.Duration., UntiLNext

E

elapsed duration
Time., Utlllties.Duration., Until function
Time., Utilitles.Duration., UntiLNext function

Element generic formal type
LisLGeneric.Element .
Queue_ Generic.Element
Set..Generic. Element .
Stack..Generic.Element
Table.Berte.Generic.Element

Element-Array generic formal type
Table..Sort., Generic.Element_Array

PI'-7S
PT-77
PT-82
PT-86
PT-99

PT-102
PT-I06
PT-108

· PT-115
PT-1l7
PT-121
PT-123

· PI'-145
PT-149
PT-151
PT-153

PT-6

· PT-161
PT-7

PT-190
PT-193

· PT-185

· PT-186

PT-185
PT-186

· PT-51
· PI'-100
· PT-116
· PI'-146
· Pl'-171

· PT-17B
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empty
Concurrent.cMap., Generic. Ia..Empty function
Concurrent_Map_Generic.Make_Empty procedure
Listc.Generic.Isc.Empty function . . .
Mapc.Generlc.Ia..Empty function . . .
Mapc.Generic.Makec.Empty procedure
Queuec.Generic.Ia..Empty function . .
Queuec.Generic.MakecEmpty procedure
Ser..Generic. Is_Empty function
Setc.Generic.Make..Empty procedure .
Stackc.Generic.Make..Empty procedure

empty, see also Isc.Nil, Nil, Underflow

PT-22
PT-25
PT-56
PT-80
PT-83

PT-I05
PT-107
PT-119
PT-122
PT-152

Empty function
Stackc.Oeneric.Empty

Emptyc.Stack constant
St ack..Generic. Empty _Stack

Make..Empty procedure

Enable..Deallocation library switch

. PI'-1.41

. PI'-148
PT-152

PT-241

Enable..Deallocation pragma
Unchecked.iDe allocation generic procedure . . . . .
UncheckedcDe allocation. UncheckedcDe allocation procedure

PT-241, PT-242
PT-247

enumerations
Simple..Status. Conditione.Class

Fatal enumeration. .
Normal enumeration
Problem enumeration
Warning enumeration

Time., Utllltles.DatecFormat
Ada enumeration . . .
Day _Month_Year enumeration
Expanded enumeration
Month..Day _Year enumeration
Year _Month_Day enumeration

Time., Utilities. Imagec.Contents
Both enumeration . . .
Date..Only enumeration .
Timec.Only enumeration .

Time., Utili ties. Tlme..Format
Ada enumeration . . .
Expanded enumeration
Military enumeration
Short enumeration

PT-130
PT-130
PT-130
PT-130

PT-180
PT-180
PT-180
PT-180
PT-180

PT-192
PT-192
PT-192

PT-204
PT·-204
PT-204
PT-204

Equal function
Simple..Status.Equal . < • • PI'-135
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error
Calendar. Time..Error exception
Standard.ConstrainLError exception
Standard. Numeric..Error exception
Standard. Program..Error exception
Standard.Storage..Error exception
Standard. Taskingc.Error exception
System. AssertioncError exception
System.Oapabllity..Error exception
System. 'I'ape..Error exception

error, see also OonatraintcError exception, Numeric..Error exception,
Storage..Error exception

error condition, severity
Simple_Status.Condition_Class type . . . . . . . . . . . . . . . .. PT-130

PT-7
PT-161
PT-161
PT-161
PT-161
PT-161
PT-164
PT-164
PT-167

Error function
Simple..Status.Error . . . . . . . . . . . . . . . . . . . . PI'-136

error message
Slmplec.Status.Message function

error message handling
Simple..Status package

PT-140

PT-127

error name
Slmplec.Status.Name function

error severity
Simplec.Status. Severity function

Error..Type function
Simple. Status.Error.; Type

Eval function
Concurrentc.Mapc.Generic.Ev al
Mapc.Generic.Eval . . . . . .

exceptions
Calendar package

Time..Error exception . . . . . . .
Concurrentc.MapcGeneric generic package

Multiply _Defined exception
Undefined exception . . . .

Map..Generic generic package
Multiply _Defined exception
Undefined exception . . .

Stack_Generic generic package
Underflow exception . . .

PT-141

PT-142

. . . . . . . . . . . . . . . . . . . . PI'-138

PI'-15
PI'-73

PT-7

PT-27
PT-34

PT-85
PT-92

PT-158
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exceptions, continued
Standard package

Constraintc.Error exception
Numeric..Error exception
ProgramcError exception
Storage..Error exception
Tasking..Error exception .

System package
AssertioncError exception
Capability..Error exception
Tape..Error exception . .

exceptions, see also Constraint-Error exception, Numerlc..Error exception,
Storage..Errcr exception

Expanded enumeration
Time., Ufilitiea.Datec.Format type
Tlme., Utilities. 'I'lme..Format type

F

Fatal enumeration
Simple..S t at us .Condi tion., Class type

FIFO
Queue..Generic generic package
Queue..Generic.Queue type

Find procedure
Ooncurrent..Mapc.Generic.Pind
MapcGeneric.Flnd . . . . . .

find value, see Eval

Ftne..Delta constant
Sys tem.Finec.Del ta

finished, see Done

first
List-Generic. Set-First procedure

First function
List-Generic.First
Queue.; Generic. Firs t

Delete procedure

Float type
St andard.Float

PT-161
PT-161
PT-161
PT-161
PT-161

PT-164
PT-164
PT-167

PT-180
PT-204

PT-130

. PT-95
PT-I09

PI'-16
PI'-74

PI'-165

................... PT-64

PI'-52
PI'-101
PT-98

. . . . . . . . . . . . . . . . . . . PI'-161

format
Time., Ut illties.Datec.Eormat type
Time_ Utilities. Timec.Format type
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Free procedure
LisLGeneric.Free

Is_Empty function
PI'-59
PT-56

G

GeL Time function
Time_ Utilities. Get_ Time

greater than
Calendar.> function

greater than/equal to
Calendar.>= function

. PI'-187

PT-8

PT-8

H

Hash generic formal function
Concurrentc.Map..Generic.Haeh
Map_Generic.Hash

Hash package. . . . . . . . . .

hash table mapping
Concurrentc.Map., Generic package
Mapc.Generic generic package

head, see First

Hour constant
Tlme..Urilltles.Hour

PI'-18
PI'-76

PI'-97

PT-9
PT-67

· PI'-188

hours
'I'imec.Utilitiee.Military..Houra type

Hours type
'I'lmec.Utllltles.Houra . . . . . . .

PT-195

· PI'-189

identical match, see Equal

Image function
'I'lma..Utillties.Image .

Datez.Format type
Images.Contents type
Tlmec.Format type
Value function

Image..Contenta type
Time_ Urilitlea.Imagec.Oontente

increment, lee Next

index functions
Hash package . . . . . . . . . . . . . . . . . . . . . . . . . . . . PT-37

· PI'-190
PT-180
PT-192
PT-204
PT-205

· PI'-1ge
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Index generic formal type
'Table..Sort.LGeneric.Index · PT-173

Init procedure
Ooncurrentc.Mapc.Generic.Init

Iterator type
Listc.Generic.Init .

Iterator type .
Map., Generic. Ini t

Iterator type .
Queue., Generic. Ini t

Iterator type
SeLGeneric.Init .

Iterator type .
Stack..Generic.Inlt

Iterator type .

Initialize procedure
Concurrent_Map_Generic.Initialize
Map., Generic. Ini tialize
Queue..Generic.Initialise
Set-Generic. Initialize .
Simples.Status. Initialize

Condition type

insert, see Add, Push

integer
Hash.Long..Integer., 'I'o.i.Integer function
Hash.Pointer., Toe.Integer function
Hash.Pointer _Toe.Integer generic function
Hash.Pointer _Toc.Long..Integer function
Hash.Pointer _Tc..Longc Integer generic function
System.Max..Int constant
System.Min..Int constant . . . . . . . . . .

Integer type
Standard. Integer . . .

Interval type
'I'ime., Utilities.Interv al

Image function . .

PT-19
PT-24
PT-54
PT-57
PT-77
PT-82

· PT-l02
PT-I06

· PT-117
PT-121

· PT-149
PT-151

· PT-21
· PT-79
· PT-l04
· PT-118
· fT-139
PT-129

PT-38
PT-40
PT-39
PT-44
PT-43

PT-165
PT-166

. . . . fT-161

PT-175, PT-193
PT-190

Is_Empty function
OoncurrentcMapc.Generic. Isc.Empty
Listc.Generic.Isc.Empty .
Mapc.Generlc.Ia..Empty .
Queuec.Generic.Isc.Empty
SeL Generic. Is_Empty

Ia..Member function
Set., Generic. Ia..Member

PT-22
PT-56
PT-80

· PT-l05
· PT-119

.. PT-120
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Is_Nil function
Concurrentc.Map., Generic.Isc Nll
Maps.Generic.Ia..Nil
Time_Utilities.Is_NiI . . . . .

iterate, see Init, Next

Iterator type
Concurrent-Map_Generic.Iterator
Llst..Generic.Iterator .
Maps.Generic.Iterator
Queue., Generic. Iterator
Set- Generic. Iterator
Stack..Generic. Iterator

Length function
List- Generic.Length

less than
Oalendar.«; function

less than/equal to
Calendar.<= function

library switches
Enablec.Deallocation

LIFO
Stack..Generic generic package
Stack..Generlc.Stack type . .

linked list
LisLGeneric generic package
LisLGeneric.List type

List type
LisLGeneric.List

LisLGeneric generic package

locate, see also Find

Long..lnteger type
Standard. Long..Integer . . . .

Long..Integer _To_Integer function
Hash.Longe.Integer _Toz.Integer

PT-262

· PI'-S3
· PI'-81
· PI'-10-l

PI'-1?4
PI'-57
PI'-8S

· PJ'-106
· PI'-lSl
· PJ'-151

l

PJ'-58

PT-8

PT-8

PT-241

PT-U3
PT-156

PT-49
PT-59

. PJ'-161

. PJ'-38
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M

Make function
LisLGeneric.Make

Make..Empty procedure
Concurrent_Map_Generic.Make_Empty

Ia..Empty function
Map..Oeneric.Makec.Empty

Is..Empty function
Queuec.Generic.MakecEmpty
Setc.Generic.Meke..Empry .

Is..Empty function
Stackc.Generic.Makec.Empty .

management, storage, see Allowa..Deallocation, Free, UncheckecLDeallocation

mantissa
System.Max..Mantisea constant

map generic, concurrent
Concurrentc.Mep..Ceneric generic package

Map type
Concurrent.cMap., Generic.Map
Mep..Generic.Map . . . .

Maps.Generic generic package .

mapping
hash table

Ooncurrentc.Mapc.Generic package
Mapc.Generic generic package .

many-to-one
Hash package. . . . . . . .

mapping, see a/80 Pair

match, identical, see Equal

Max..Digits constant
System.Max..Digl ts

Max..Int constant
System.Max..Int .

Max_Mantissa constant
System.Max..Mantlssa

Megabyte constant
System.Megabyte .

membership test
Setc.Generic. Ia..Member function

Memory..Sise constant
System.Memory..Slse . . . . .

RATIONAL 7/1/87

PI'-60

PI'-25
PT-22
PI'-89
PT-80

· PT-I07
· PT-122
PT-1l9

· PT-152

PT-165

PT-9

PT-26
PT-84

F'J'-67

PT-9
PT-67

PT-37

· PI'-165

· PI'-165

· PI'-165

· PT-165

PT-120

· PI'-165

PT-263



message
Simplec.Status.Displayc.Message function . . . . . . . . . . . . . .. PT-134

Message function
Simplec.Status.Measage . . . . . . . . . . . . . . . . . . . . .. . PI'-l-40

message handling, error
Simple..Status package

Military enumeration
Timec Utilitiea.Timec.Format type . . . . . . . . . . . . . . . . . .

Militaryc.Hours type
Time., Utili ties.Military _Hours . . . . . . . . . . . . . . . . . . . .

Milliseconds type
'I'ime..Utili ties .Milliseconds

Min..Int constant
System.Min..Int

Minute constant
'I'imec.Util] ties .Minute

Minutes type
'I'ime., Utilities.Minutes

Month function
Calendar.Month . . .

PT-127

PT-204

· PI'-195

· PI'-196

· PI'-166

· PI'-197

PI'-19S

. PI'-6

Month..Dey _Year enumeration
'I'imec.Utilities.Datec.Format type . . . . . . . . . . . . . . . . .. PT-180

Month..Number subtype
Calendar.Monthc.Number . . . . . . . . . . . . . . . . . . . . . . . . PI'-6

Months type
'I'ime., Utilities.Months · PI'-199

Multiply _Defined exception
Concurrent_Map_Generic.Multiply _Defined

Define procedure . . . . .
MapcGeneric.Multiply _Defined

Define procedure . . . . .

name
Simple..Status. Conditione.Name type .
Slmple..S tatus. Oreate., Oondltlon..N ame
System. System-Name constant

PT-9, PI'-~7
. . . PT-12
PT-67, PI'-S5
. .. PT-70

N

function
PT-131
PT-133
PT-166

Name function
Simple..Status.Name . . . . . . . . . . . . . . . . . . . . . . .

Name generic formal type
Allowe..Deallocatlon.N ame
UncheckecLDeallocation.N ame

PT-264

· PI'-l-41

PT-l, PI'-3
PT-241, PI'-2-4-4

7/1/87 RATIONAL



Name type
System.N ame

Natural subtype
Standard.Natural

· PT-166

· PT-161

next
Time_Utiiities.Duration_UntiLNext function PT-186

Next procedure
Ooncurrent..Map., Generic.N ext

Iterator type .
LisLGenerlc.Next

Init procedure
Iterator type .

Map., Generlc.N ext
Iterator type .

Queue., Generlc.N ext
!nit procedure
Iterator type .

SeLGenerlc.Next
Iterator type .

St ack..Generic.Next
lnit procedure
Iterator type . .

PT-28
PT-24
PT-61
PT-54
PT-57
PT-86
PT-82

· PT-l08
PT-I02
PT-I06

· PT-129
PT-121

· PT-159
PT-149
PT-151

nil
Concurrent..Map., Generic. Ia..Nil
Map..Generic.Isc.Nil function
'I'imec.Ufilltles.Isc.Nil function

nil, see a,l,o Is_Empty

Nil function
Ooncurrent..Map..Generic.Nil

Initialize procedure
LisLGenerlc.Nil . . .

Is_Empty function
Map_Generic.NiI .
Time., Utilities.NiI

function · PT-23
· PT-81
PT-194

PT-29
PT-21
PT-62
PT-56
PT-87

· PT-200

Normal enumeration
Simples.Status. Conditione.Class type

null, ue Is_Empty, Is_Nil, Make..Empty

Nulk.Address constant
System. Null..Address . . . . . . . . . . . . . . . . . . . . . . . . . PT-166

PT-130
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number
day

Calendar.Day _Number subtype
month

Oalendar.Month..Number subtype
year

Calendar. Year.cNumber subtype

number, lee a1,0 Cardinality

Numeric..Error exception
Standard.N umeric..Error
'I'imecUrilitles package

Value function

PT-6

PT-6

PT-7

. PI'-161

PT-205

o
Object generic formal type

Allows..Deallocatlon.Object
UncheckedcDeallccarlon.Object

ordering
'I'able..Sortc.Generic.«; generic formal function

. . PT-l, PI'-4
PT-241, PI'-1!.45

PT-170

p

P.M
Time., Utilities.Sun-Positions type

Pair type
Ooncurrenr..Mapc.Generlc.Pair
Mapc.Generic.Pair . . . . .

pointer
Hash.Ptr generic formal type

PT-202

PI'-SO
PI'-88

PT-41, PT-45

Pointer _Tee.Integer function
Hash.Pointer _To..Integer . .

Pointer., To..Integer generic function
Hash.Pointer _ 'I'o..Integer . . .

Pointer _Toe.Longe Integer function
Hash.Pointer., Toe.Longe.Integer

Pointer., Toe.Longe.Integer generic function
Hash.Pointer _To..Longc.Integer

PI'-Sg

Pop procedure
Stack..Gencrlc.Pop . . . . . .

positions
Time_ Utilities. Sun-Positions type

Positive subtype
Standard. Positive

. PI'-154

PT-202

. PI'-161
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pragmas
Dlsable..Deallocation
Enable..Deallocation

. . . . PT-241, PT-247
PT-241, PT-242, PT-247

printing error messages
Slmple..St atus.Display ..Message function PT-134

printing status
Slmplec.Sratus.Displayc.Measage function . . . . . . . . . . . . . .. PT-134

Priority subtype
System. Priority . . . . . . . . . . . . . . . . . . . . . . . . . . . PI'-166

Problem enumeration
Simple..Statua.Oonditlonc.Olaea type PT-130

Programz.Error exception
Standard.ProgramcError . . . . . . . . . . . . . . . . . . .. . PI'-161

Ptr generic formal type
Hash.Ptr . . . . . . . . . . . . . . . . . . . . . . . . . . . PI'-41, PI'-45

Push procedure
Stack..Generic.Push . . . PI'-155

Q

Queue type
Queue., Generic. Queue

QueuecGeneric generic package

. PI'-109

. PI'-95

R
range type .

Range., Type generic formal type
Concurrent-Map_Generic.Range_ Type
Map..Generic.Range., Type .....

PT-9, PT-67

PI'-31
PI'-89

reclaim, see Free

reclaiming storage, see Allowa..Deallocation, Unchecked..De allocation

remove, see Delete, Pop

remove map entry, see Undefine

rest
Lisr..Generic.Setc.Rest procedure PT-65

Rest function
List-Generic.Rest

rplaca, see Set_First

rplacd, see Set-Rest

PI'-63
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s
search, see Find

seconds
'I'Imec.Utilltlea.Milllseconds type . . . . . . . . . . . . . . . . . .. PT-196

Seconds function
Calendar. Seconds · . PI'-6

Seconds type
Time., Utilities. Seconds

Set type
Set_Generic. Set

Initialize procedure

Set-First procedure
LisLGeneric.SeLFirst

Set-Generic generic package

Set-Rest procedure
List-Generic.Set-Rest

· PI'-201

· PI'-11l4
PT-1l8

· PI'-64

· PI'-111

· PI'-65

Severity function
Slmple..Status. Severity · PI'-142

Short enumeration
Time_ Utilities. 'I'ime..Format type

Simple..Status package

PT-204

· PI'-127

size
System. Byte..Siee constant
System.Memory _Size constant
System. Word_Size constant .

Size generic formal object
Ooncurrenn..Mepc.Generic.Sise
Mapc.Generic.Sise . . . . .

sorting
Tablec.Sorf..Generic generic procedure . . . . .
Table_Sort_Generic.Table_Sort_Generic procedure

Source generic formal type
Uncheckedc.Oonveraion. Source . . . . . . . . . . . . . . .
Unchecked-Conversions. Source .
Unchecked- Conversions. Unchecked- Conversion-Pack age. Source

Split procedure
Calendar. Split . . . . . .

sta.ck
Stack..Generic.Empty _Stack

PT-164
PT-165
PT-167

PI'-92
PI'-90

PT-169
PT-174

· PI'-210
· PI'-24°
· PI'-229

· . PI'-7

constant PT-148
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Stack type
Stack.rGeneric.Stack " p]'-156

. PT-149

. p]'-161

Stackc.Generic generic package

Standard package " . " .

status handling
SimplecStatus package PT-127

step, see Next

storage management, lee Allcwa..Deallocatlon, Free, Uncheckedc.Deallocation

storage, reclaiming, lee Allowsc.Deallocatlon, Unchecked..Deallocation

Storage..Error exception
Concurrentc.Map..Generic generic package

Initialize procedure
Maps.Generic generic package

Initialize procedure
Standard. Storage..Error

PT-21

PT-79
p]'-161

Storage., Unit constant
System.Storage..Unlt . . " . . . . . . . . " . . . . . . " . . " . . . p]'-166

string
System.Byte..String type PT-164

String type
Standard.String . . . . . . . . . . . . " . . . . . . . " . . . . . p]'-161

strings
convert from byte

Unchecked_Conversions.Convert_From_Byte_String function . " " .
Unchecked_Conversions.Convert_From_Byte_String generic function

convert to byte
Unchecked_Conversions.ConverL To_Byte_String function . . .
UncheckedcOonveraions. Convert., To_Byte_String generic function

PT-232
PT-231

PT-238
PT-237

sum
Oalendar.a- function PT-8

Sunc.Positions type
'I'imec.Ufllities.Sunc.Posltlons .."..........".....". p]'-202

switches
library

Enable..Deallocatlon PT-241

System package. . . . . . p]'-169

System-Name constant
System. System-Name p]'-166
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T

T generic formal type
Hash.T ..... PT-42, PT-46

· PT-169Tablec.Sortc.Generic generic procedure

Teble..Sort., Generic procedure
Table_Sort_Generic.Table_Sort_Generic ................ PT-174

tail, see Rest

Target generic formal type
Uncheckedc.Conversion.T'arget . . . . . . . . . . . . . . .
Unchecke<LConversions.Target .
Unchecked..Conversions. Uncheckedc.Converaion..Pack age.Target

Tasking..Error exception
Standard. 'I'asking..Error

· PT-211
· PT-295
· PT-290

· PT-161

throwaway, see Delete

Tick constant
System. Tick . . . · PT-167

time
Time_ Utilities. Convert- Time function
Timec.Utilltles.Getc.Tlme function

Time type
Calendar. Time
Time., Utilities. Time

Image function .

Timec.Error exception
Calendar. Timec.Error

PT-179
PT-187

· . PT-7
PT-175, PT-209

PT-190

· . PT-7

'I'Ime..Format type
Tlme., Utilities. Time_Format

Time_Of function
Calendar.Timec.Of . . . . .

· PT-204

· . PT-7

'I'imecOnlj' enumeration
Tlme., Utilities.Imagec.Oontente type PT-192

Time_Utilities package . PT-175

Top function
Stack_Generic.Top . . . . . . . . . . . . . . . . . . . . . . .... PT-157
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type
domain

Concurrent-Map_Generic.Domain_ Type generic formal type
Map..Generic.Domain.; Type generic formal type

error
SimplecSt atus.Errorc.Type function . . . . ..

range
Concurrent-Map_Generic.Range_ Type generic formal type
MapcGeneric.Range.; Type generic formal type . . . . .

Typec.Error exception
System.Type..Error .

Uncheckedc.Conversion. Source generic formal type
UncheckedcOonversion, Target generic formal type
Uncheckedc.Oonverslon, UncheckedcConversion function
UncheckecLConversions.Convert-From_Byte_String function
UncheckedcConversions. Convert- 'I'oc.Byte..String function
Uncheckedc.Conversions. Source generic formal type . . . .
Uncheckedc.Converaions. Target generic formal type . . . .
Unchecked., Conversions. Unchecked., Oonversionc.Pack age. Convert

function ..
UncheckedcOonversions. Uncheckedc.Converslcn..Pack age.Source

generic formal type. . . . . . . . . . . . . . . . . .
Unchecked., Conversions. UncheckecL Conversion..Pack age. Target

generic formal type. . . . .. .

u
Uncheckedc.Oonversion function

Unchecked., Conversion. UncheckecL Conversion

Uncheckedc.Oonversion generic function

PT-13
PT-71

PT-138

PT-31
PT-89

. Pr-167
PT-210
PT-211

PT-212, PT-213
PT-232, PT-233

PT-238
PT-240
PT-235

PT-226, PT-227

PT-229

PT-230

Pr-212, PT-219, PT-225

. . . . . . . . Pr-20fJ

Uncheckedc.Conversionc.Pack age generic package
UncheckecLConversions. Uncheckedc.Converalonc.Pack age

UncheckecLConversions package ....

UncheckecLDeallocation generic procedure
Allowa..Deallocation generic function .
Allows_Deallocation.Allows_Deallocation function

Unchecked..De allocation procedure
UncheckecLDeallocation.Unchecked_Deallocation

Undefine procedure
Ooncurrent.cMap., Generic. Undefine
Maps.Generic.Undefine . . . . .
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PT-219, Pr-225

. Pr-21fJ

. Pr-2.41
PT-l
PT-2

Pr-99
PI'-f}1
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Undefined exception
Ooncurrentc.Mep..Generlc. Undefined

Eval function . . .
Undefine procedure

Mep..Generic. Undefined
Eval function . . .
Undefine procedure .

Underflow exception
Stack..Generic. Underflow

Pop procedure
Top function . . . .

uninitialized, lee Is_Nil, Nil

unit
System. Storage., Unit constant

PI'-94
PT-15
PT-33
PI'-g2
PT-73
PT-91

PT-143, PI'-158
PT-154
PT-157

PT-166

until
Time_ Utilltles.Duration., Until function
Time_ Utilities.Duration- UntiLNext function

utilities
Time_Utilities package . . . . . . .

PT-185
PT-186

PT-175

v
value, lee Eva!

Value function
Concurrentc.Map., Generic. Value

Init procedure
Iterator type .

LisL Generic. Value
Init procedure
Iterator type .

Maps.Generic. Value
Init procedure
Iterator type . .

Queue., Generic. Value
Init procedure
Iterator type .

Set-Generic. Value
Init procedure
Iterator type .

Stack_Generic. Value
Init procedure
Iterator type . .

Time_ Utilities. Value

PI'-95
PT-19
PT-24
PI'-66
PT-54
PT-57
PI'-g9
PT-77
PT-82

· PI'-110
PT-I02
PT-I06

· PI'-125
PT-117
PT-121

· PI'-15g
PT-149
PT-151

· PI'-205
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w
Warning enumeration

Slmplec.Statua.Oondition..Olaas type .

week
Time_ Utilities.Day .or,Week function

Weekday type
Ttme..Ufilitiea. Weekday

Image function

Word_Size constant
System. Word-Size

PT-130

PT-183

· PT-206
PT-190

· PT-167

y

Year function
Calendar.Year · . PT-7

Year-Month-Day enumeration
Time_Utilities.Date_Format type . . . . . . . . . . . . . . . . .. PT-180

Year..Number subtype
Calender.Year..Number . . . . . . . . . . . . . . . . . . . . . . . . . PT-7

Years type
'I'ime..Urlllttes. Years . · PT-207
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READER'S COMMENTS

Note: This form is for documentation comments only. You can also submit problem reports and
comments electronically by using the SIMS problem-reporting system. If you use SIMS to
submit documentation comments, please indicate the manual name, book name, and page number.

Did you find this book understandable, usable, and well organized? Please comment and list any
suggestions for improvement.

If you found errors in this book, please specify the error and the page number. If you prefer, attach a
photocopy with the error marked.

Indicate any additions or changes you would like to see in the index.

How much experience have you had with the Rational Environment?

6 months or less _ 1 year _ 3 years or more _

How much experience have you had with the Ada programming language?

6 months or less _ 1 year _ 3 years or more _

Name (optional). Date. _
Company _
Address _
City " State ZIP Code _

Please return this form to: Publications Department
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1501Salado Drive
Mountain View, CA 94043
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