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How to Use This Book

The Library Management (LM) book of the Rational Environment Reference Manual
describes the operations that users can perform on libraries, such as library organi-
zation, compilation of large systems, and control of access to libraries and objects
in those libraries. It also describes operations for copying, saving, and restoring ob-
jects; link operations; library switch operations; operations for comparing, merging,

and searching Ada ® units and files; and cross-reference lists.

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 (SIM)
Library Management (LM)

Text Input/Output (TI10)

Data and Device Input/Output (DI10)
String Tools (ST)

Programming Tools (PT

System Management Utilities (SMU)
Project Management (PM)

[

= O 00 IO UV W

[l =]

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

L 11 volumes containing 14 books J
I l
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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/IP or Rational Target Build Utility) are
ocumented 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.

e 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.

e 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.

e 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.
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¢ Explanatory/topical sections: Like the unit sections, explanatory/topical 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 Environment Pacilities

If you are a novice user starting to use the Environment, consult the Rattonal
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 Specific 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 pathnames 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/IP 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 ‘ndex 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 Specifications 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, Definition ("!Commands.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,
Definition ("\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 {Help on el 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—3222. 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 “El, 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 !Commands.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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Key Concepts

Managing your libraries suggests several things: organizing libraries, compiling large
systems, controlling access to libraries and objects in those libraries, and utilizing
Rational Environment resources. This Library Management book of the Rational
Environment Reference Manual describes several packages that aid in managing
your work. These packages are:

Access_List: Defines a set of operations for interactively displaying, setting, and
changing access lists (ACLs) and default access lists for worlds, Ada units, and

files.

Access_List_Tools: Defines a set of operations for programmatically displaying,
setting, and changing access lists and default access lists. Access lists are the
mechanism by which access to worlds, Ada units, and files is controlled.

Archive: Defines a set of operations for copying, saving, and restoring single
or multiple objects, as well as for transferring objects back and forth between
Rational systems. This package also permits the copying, saving, and restoring
of code only for subsystems and main programs.

Compilation: Defines a set of operations for promoting, demoting, creating, or
deleting large programs in which the structure of those programs is not known.

File_Utilities: Defines a set of operations for comparing, merging, and searching
Ada units and files.

Library: Defines a set of operations for creating, moving, copying, or deleting
the objects in the library system. This package also describes the type-specific
editing operations available on library images.

Links: Defines a set of operations for creating, editing, and using ltnks. This
package also describes the type-specific editing operations available on link im-
ages. Links are the Environment mechanism for utilizing Ada units from one
library in another library.

Switches: Defines a set of operations for creating, editing, and manipulating -
brary switches. This package also describes the type-specific editing operations
available on switch images. Switches provide a means of tailoring specific at-
tributes of the editor, compilation system, pretty-printer, or other Environment
facility.

Xref: Defines a set of operations that generate lists of the Ada units that reference
user-selectable Ada constructs in other Ada units.
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These packages and their commands are described in detail later in this book of the
Rational Environment Reference Manual. Some concepts that apply to several of
these facilities are described in the remainder of this section.

Library System

The library system in the Environment is a hierarchy of directories and worlds,
both of which are referred to as isbrarses. Special attributes, which are attached to
worlds to form points for controlling resources, differentiate directories from worlds.

Objects in the hierarchy can have multiple versions. Each version is assigned a
number by the Environment when the version is created. Each object has, at most,
one current version and possibly several deleted versions. Deleted versions are
retained until expunged or until newer versions are created. Objects also can be
deleted, but they are retained until they are expunged.

Worlds are closed scope for Ada naming and require that program units in the
world that need facilities outside the world explicitly import those needed facilities.
These imports are specified in the set of links that are associated with the enclosing
world.

Worlds

Worlds are used primarily where the contents of the structure are other structural
elements or programs.

The root of the library system is the world “!”. The home library of all users is a
world. Another common use of worlds is for project-specific libraries.

Worlds have the special attribute that they and their contents are built on the same
disk volume.

Worlds also contain the set of links that import facilities for program units in the
world or in any directories in the world.

Directories

Directories are used to contain related Ada units, main programs, or other directo-
ries or worlds.

Directories behave just as worlds do except that directories do not contain links
and they always exist on the same disk volume as their parent world.

LM-2 e RATIONAL



Key Concepts

Library Editing and Listing
The Rational Environment provides type-specific editing operations on library im-

ages. These editing operations are described in more detail in package Library in
this book.

The Environment also provides a set of commands for listing the contents of either
a directory or a world. These listing commands can provide a large amount of data
on individual units.

For example, consider a directory called !Users.Lance.Client_Layer that contains
the following units:

tUsers.Lance.Client_Layer
Mail_Man
Mail_Man
Select_Act
Select_Act

From this view of the directory, several pieces of information about the units in the
directory are not available. Editing operations are available to expand the informa-
tion displayed in the image of this directory. For more information, see the intro-
ductory information on the type-specific editing operations available on libraries in
package Library. The listing commands can also provide this information.

The listing commands display information about a named or selected unit or units.
The information is displayed in Current_Output, which is, by default, an output
window. Typically, the command displays information about all of the subunits.

For example, information can be displayed about the units in the above directory
with the Library.Ada_List procedure. The output from that command is:

TUSERS .LANCE .CLIENT_LAYER % LIBRARY.ADA_LIST STARTED ©S:87:53 PM
87/06/03 21:98:01 ::: Listing of IUSERS.LANCE.CLIENT_LAYER.G'C(ADA) sorted
87/06/83 21:08:21 ... by declaration.

STATUS DECLARAT{ON

CODED ~ Mail Man : Ada (Pack_Spec);

SOURCE Mail_Man : Ada (Pack_Body);

INSTALLED Select_Act : Ada (Proc_Spec);

SOURCE Select_Act : Ada (Proc_Body);

This listing provides information about all of the units in the directory, including
the class of the unit (in this case, Ada) and the subclass of the unit (for example,
package spec, package body, and so on). The listing is sorted alphabetically. Other
sorting methods are available.

Another example of information about the same set of objects is displayed with the
Library.Verbose_List procedure:
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IUSERS .L ANCE .CLIENT_LAYER % LIBRARY.VERBOSE_L IST STARTED 09:08:30 PM
87/06/03 21:08:31 ::: Listing of !'USERS.LANCE.CLIENT_LAYER.6'V(ALL) sorted
87/86/03 21:28:31 ... by object.

OBECT VER CLASS SUBCLASS UPDATER UPDATE_TIME SIZE STATUS

MAIL_MAN 2 ADA PACK_SPEC LANCE 86/06/03 21:©6:10 651 SOURCE
*3 ADA PACK_BODY LANCE 86/06/03 21:06:10 2908  CODED
MATL_MAN’BODY 1 ADA  PACK_BODY LANCE 86/86/03 21:06:22 617 SOURCE
*2 ADA  PACK_BODY LANCE 86/06/03 21:@06:22 1050 SOURCE
SELECT_ACT 2 ADA  PACK_SPEC LANCE 86/06/03 21:06:41 651 SOURCE
*3 ADA  PACK_SPEC LANCE 86/06/03 21:06:41 2833 INSTALLED
SELECT_ACT’BODY 1 ADA  PACK_BODY LANCE 86/06/03 21:06:45 617 SOURCE
*2 ADA  PACK_BODY LANCE 86/06/03 21:06:46 1063 SOURCE

This listing includes several version numbers for some objects. Objects can have
several deleted versions that are retained until they are expunged. The default
version is marked with an asterisk (*).

Additional information includes the class of the object. Typically, this is an Ada
class, library class, or file class object.

The listing also includes the size, in bytes, of the object. The unit state (STATUS),
an indication of the frozen status, and the retention count for the object are also
listed. Some or all of these items may appear beyond the right edge of the window.

A number of other fields of information can be displayed with these listing com-
mands, including the username of the person who last updated or read the object
and the date and time when that occurred.

Compilation

Compilation management is the control of the compilation of sets of interdependent
Ada units. These dependencies between units can cause difficulty in managing the
compilation of large systems. The Environment provides several capabilities that
make the management of this compilation process much easier.

The Environment maintains a database of dependencies between units. As a unit
is created and changed, any dependencies the unit has on other units are recorded.
This dependency database allows the Environment to know that, when one unit
is changed, the units that depend on the changed unit must be recompiled. This
knowledge is also applied in operations such as deleting Ada units.
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Tailoring Your Library

You can tailor libraries and Environment behavior in several ways.

Error Reactions
When errors are discovered in a command, the system can respond by:

o Ignoring the error and trying to continue.
¢ Issuing a warning message and trying to continue.
¢ Raising an exception and abandoning the operation.

For each job, the Environment maintains in package Profile (SJM) a default action
for commands to take if an error occurs. There are commands to specify and display
the default error reaction for a job. Regardless of the default error reaction, any
error reaction can be specified for any command.

The Environment has special values (used as parameters to commands) for which
profile it should use when responding to errors in a command. The three most
commonly used are "<PROFILE>", "<SESSION_PROFILE>", and "<DEFAULT>", which
refer, respectively, to the job response profile, the session response profile, and the
system default profile returned by the Profile.Default_Profile function. See siM,
package Profile, for further information on profiles.

Switches

Several commands in package Compilation use library swstches to govern certain
aspects of their execution. These switches govern the use of optimizations or other
operations. In general, the Environment supplies default values for these switches,
which are appropriate most of the time. There may be times, however, when some
of these switches need to be changed.

Switches are maintained in files. There are commands in package Switches for
creating, setting, and displaying switch values in these files. These commands and
the type-specific editing operations available on switch images are documented with
package Switches.

Each user’s session also has a set of switches that control Environment behavior
on the user’s terminal. Called session swstches, they control window size, scrolling
style, and output window formats. There are also commands in package Switches for
setting and displaying the session switches. Session switches are documented in the
Session and Job Management (SIM) book of the Rational Environment Reference
Manual.

Several kinds of messages are produced by these commands. Commentary messages
are general notes. Warning, error, and exception messages describe a problem that
has arisen in the command. Progress messages indicate whether the command is
making positive, errorless progress or negative, erroneous progress.

All of these messages are marked with a character sequence that indicates the kind of
message it is. This allows the user to scan a log file looking for a particular character

R/A\TIONAL 7/1/87 LM-5



Key Concepts

sequence. Several procedures exist in this package to scan for these sequences. Other
tools that automatically scan for these sequences can also be built.

There are also commands for inserting user-defined messages into the log file. The
content of these messages can be specified to be of any kind.

Logs are generated under the control of the current profile. This profile is manipu-
lated with procedures from package Profile; the logs can then be manipulated with
procedures from package Log. Both packages are documented in the Session and
Job Management (SIM) book of the Ratsional Environment Reference Manual.

Using Environment Resources

Environment resources are available for use in programs or for executing directly.
Resources to be used in a program must be imported via a mechanism called links.
Resources to be used from a Command window must be accessible via a mechanism
called searchlists.

Importing Environment resources to be used in a program requires importing a
specific Ada unit. Thus, a link specifies a library unit.

Resolving names in a Command window requires searching in specific directories or
worlds. Thus, searchlists contain a list of directories and worlds.

Links
Links are a way for closed-scope worlds to have access to other resources in other

worlds. Ada units that are named in a with clause of another Ada unit either must
be in the enclosing world or must be visible via a link in the enclosing world.

For example, assume that the following procedure has been built in a world called
'Users.Rjb:

with lo;
procedure Check_Sum is

end CHéck_Sum;

When this unit is promoted or checked for semantic errors, the Environment first
looks for Io in the current world, !Users.Rjb. If it is not there, the links associated
with the world are checked for the unit. In that set of links, a link is found for that
unit, as shown below:

KIND LINK => SOURCE

TS EESCSCoSSDESEZINTSRE=EI=R

EXT: 10 => 110.10

Note that EXT specified under KiND refers to the kind of link. EXT specifies an
external link. The other kinds of links are INT, an internal link, and OBS, an

obsolesced link.
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